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Abstract 
 

More than 80% of Australians and over half of the world's population now live in cities. 

Cities are the engines for the sustainable development of Australia, and are of critical 

importance for the future of the nation. Because the social, economic, ecological and 

institutional development of a city are increasingly interwoven, city management has 

become a complex enterprise. Management of complex systems such as cities requires the 

use of innovative, sophisticated planning approaches that can assist in monitoring current 

conditions and projecting future developments. It also requires a well-structured 

participatory process of creating social support by stakeholders for long-term city visions. 

 

This study develops an urban sustainability assessment framework and explores its use 

with practitioners on a real-world case study in Logan City, Queensland.  The framework 

includes four stages, namely scoping; envisioning; experimenting and assessment and 

includes the use of system condition indicators, dynamic agent-based modelling and multi-

criteria assessment. Within Australia, this study is significant as the first attempt to 

implement the framework to a metropolitan sub-region at a neighbourhood level and one 

of the first attempts to adapt UrbanSim for Australian planning practice. 

 

The study engaged with the proposition that to support the planning of sustainable cities, 

we need to study cities as interconnected, complex living systems that require a different 

set of practices from that used to study cities as a collection of parts that behave in 

predictable ways based on universal laws. An evolving paradigm that aims to meet this 

challenge, and applied in this study, is the social ecological system (SES) paradigm. A SES is 

an ecological system that is linked with and affected by one or more social systems 

(Anderies, 2003). Because SES differ in nature, and operate at various scales in time and 

space, an integrated systems approach seems to make sense to analyse the complexity of 

the interrelated problems and developments that today’s cities face. One such approach is 

integrated sustainability assessment (ISA). 

 

Integrated sustainability assessment is a process that evaluates the implications of an 

initiative on sustainability, where the initiative can be an existing or proposed plan, policy, 

program, project or piece of legislation (Pope, 2004). The need for integrated 

methodological frameworks for sustainability assessment has been discussed (Gibson, 

2006; Ness et al., 2007; Hacking and Guthrie, 2008; Yigitcanlar, et al., 2015).  Yet, the field 

remains under-theorised and lacks well-developed, well-documented, standard methods. 

Most of the successful integrative experience to date has been due to learning-by-doing and 
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much of the practice is informal (Pope et al., 2004; Gibson, 2006; Bond and Morrison-

Saunders, 2011). 

 

To advance research in this area, this study builds on systems theory, integrated 

assessment, planning support systems and modelling literatures. Design-based research 

(DBR) was used in the study (Wang and Hannafin, 2005).  DBR requires interactive 

collaboration of researchers and practitioners to ensure that the designed innovation (in 

this case a framework) achieves its goal (Reeves, Herrington and Oliver, 2005).  

 

Design, testing and use of a framework involved five design cycles between 2011 and 2015. 

The first cycle used content analysis to synthesise key theoretical concepts from literature 

as a basis to develop a set of reusable design principles.  The second cycle adapted an ISA-

framework of Weaver and Rotmans (2006) as a basis of a preliminary framework. The next 

two design cycles improved framework design. The first cycle dealt with user perceptions 

on model use in planning practice; and how to improve model-process integration in the 

framework. The second cycle adapted UrbanSim to support framework implementation. 

The final design cycle in 2014/15 implemented a revised framework for the broader 

Meadowbrook study area in Logan City. The study concluded with a final 4-stage 

framework. 

 

The study added several new design features across the four stages of an ISA-cycle to not 

only enhance the methodological understanding and quality of the entire process, but to 

serve as a flexible platform from where users could interpret and amend the features within 

their geographical location, sphere of activity and stakeholder groups. The final 4-stage 

framework provides for an explicit awareness of each of the activities for each of the four 

stages of the process. Iterative cycles of implementation of the four stages are explicitly 

planned for, in order to enhance mutual integration. There is also an explicit awareness of 

the management of interfaces between stages and activities within stages to ensure mutual 

integration.  

 

Study findings suggest that developing a long-term vision, setting of objectives, defining 

explicit evaluation criteria linked to a decision-making process remain important. 

Stakeholder participation and integration between system understanding and description; 

policy design; policy outcome assessment; and context, are all important design 

considerations. Tension, between the perceived rationality of the framework, and how it 

connects with decision-making, remains.  
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Reflecting on the overall study effort, the coordination of tasks for framework 

implementation is crucial to ensure coherence and timeliness.  In contrast to similar ISA-

frameworks (Weaver and Rotmans, 2006; Videira et al., 2010 and Bohunovsky et al., 2011), 

this study used a combination of model and tool supports in a more advanced manner by 

linking and integrating these more effectively throughout the process of framework 

implementation. 
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Chapter 1 - Introduction 
 

This chapter provides the background, research problem, questions, aim and objectives of 

the research study. The significance of the study is discussed, followed by a description of 

the main theoretical position and definitions of concepts. Next, the research scope and 

limitations are discussed. The chapter concludes with an outline of the thesis. 

1.1 Background 

More than 80% of Australians and over half of the world's population live in cities. 

Challenges facing urban planners continue to mount as populations in urban areas continue 

to increase and pressure on the environment and urban infrastructure reaches critical 

levels. Planners and decision-makers have met the movement towards sustainable 

development with enthusiasm, although exactly how to achieve this, or even measure 

progress towards it, is not entirely evident. Few cities in the world have the appropriate 

frameworks, models, tools and skills to translate broad commitments to sustainable 

development into practical policies, programs and projects.  

 

The need for integrated methodological frameworks for sustainability assessment has been 

widely discussed (Gibson, 2006; Ness et al., 2007; Hacking and Guthrie, 2008; Yigitcanlar, 

et al., 2015).  Advances in this field are required to reconfigure urban areas so they consume 

fewer resources, generate less pollution, and are more resilient to the impacts of extreme 

events.  As centres of population and economic activity, urban areas represent concentrated 

opportunities for addressing issues of sustainability.  However, this involves complex 

interactions between residents, government and industry that can impede the development 

of integrated strategies whose combined effects can be more beneficial than when 

individual organisations take action alone. 

1.2 Problem Statement 

Australian research studies within the field of sustainability assessment appear to employ 

sophisticated methods for predominantly only one or occasionally two assessment 

functions.  For example, some focus on developing an integrated description of the urban 

problem by developing large-scale computer simulation models (Stimson et al., 2012).  

Others focus on the selection of evaluation criteria, sustainability indicators, or methods for 
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trading off amongst diverse competing criteria in order to evaluate policy options, as in cost-

benefit and multi-criteria analysis (Moglia et al., 2012; Hezri and Dovers, 2009).  Other 

studies focus on achieving integration of the assessment process itself with the community, 

achieved mainly by involving stakeholders and resources dedicated to communication 

(Rosemary et al., 2012).  

 

International studies exhibit more sophisticated integrative methodology.  In particular, the 

European integrated assessment community has several decades of experience in 

integrated assessment and has recently turned its attention to integrated assessment of 

urban sustainability (Dawson, et al., 2014; Weaver and Rotmans, 2007; De Ridder et al., 

2007; Weaver and Jordan, 2008). 

 

Few holistic studies in Australia have exploited systematic methods for the design of 

integrated policy options to achieve urban sustainability outcomes (Blair et al. 2004; 

Brinsmead, 2005).  Still fewer studies combine formal methods to structure and coordinate 

four aspects of an integrated sustainability assessment: (1) system understanding and 

description, (2) policy design, (3) policy outcome assessment, and (4) context.  With an 

explicit structure and good coordination, these aspects may inform one another as they all 

co-evolve, thereby improving the quality of policy- and decision-making.  

1.3 Research Aim, Objectives and Questions 

 

The aim of this study is to develop a multi-dimensional sustainability assessment 

framework for Australian planning practice that uses a combination of modelling 

approaches and planning support tools. 

 

The research explores how complex urban systems can be modelled using an agent-based 

model system, and their sustainability assessed using a systems approach. As well as 

presenting an overview of how the complexities of urban systems can be best captured 

using an agent-based model system, this study includes the development of an urban 

sustainability assessment framework to represent an approach to integrated sustainability 

assessment in ways not previously considered. 

 

Given the complexity of urban systems and the environment that supports them, the key 

intellectual challenge of urban sustainability is an improved understanding of the dynamic 

spatial relationships and interactions among different urban and environmental systems. 
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Such an understanding can inform policy and decision making of the consequences and 

challenges faced when responding to urban needs. The design of the framework sought to 

contribute to this understanding.  

 

A review of literature revealed that the development of such a framework is likely to face 

several challenges. Firstly, it is noted that integrated sustainability assessment in general is 

under-theorised. There has been a tendency amongst those contributing to the impact 

assessment literature to focus on environmental impact leading to a misinterpretation of 

social and economic sustainability, which in turn has been to the detriment of practice and 

its substantive outcomes. Secondly, model integration in sustainability assessment is in its 

infancy and that the ultimate test of model applicability in sustainability assessment can 

only be achieved through stakeholder involvement.  Thirdly, no single tool or instrument 

can capture all the stages and dimensions of integrated sustainability assessment. The 

challenge is to use current support tools in a more advanced manner (i.e. coupling), while 

working on the next generation of support tools and lastly, the majority of sustainability 

assessment methods are perceived by practitioners as being too scientific, divorced from 

context and stakeholder involvement.  Local context only becomes visible when the problem 

perception and sustainability criteria are verified through the lens of local communities. 

Sustainability assessment at finer spatial scales, such as at a neighbourhood level, is 

essential for understanding and achieving sustainability. 

 

The research aim is supported by the following research objectives: 

(1) identify conceptual urban models that describe the main characteristics of an 

urban system as a social-ecological system and potential drivers that influence 

change; 

(2) identify those conceptual foundations that are considered important when 

designing an integrated sustainability assessment framework; 

(3) design an integrated methodological framework where a combination of 

modelling approaches and planning supports play an integral part in the 

sustainability assessment process; 

(4) adapt UrbanSim, a dynamic agent based modelling system, for use in 

framework implementation; and 

(5) implement and test the framework for a single case study area. 

 

Informed by the research aim and objectives, the following research questions are 

addressed in this study: 
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(1) How can planning for sustainable urban systems be achieved? 

(2) What are the existing sustainability assessment methodologies and their 

outcomes? 

(3) What role does modelling play in sustainability assessment? 

(4) What theoretical and methodological foundations need to be taken into account 

when designing an integrated sustainability assessment framework? 

(5) Informed by the ISA methodology of Weaver and Rotmans (2006), how can 

integrated sustainability assessment frameworks be designed to facilitate: 

(a) integration between system understanding and description, policy 

design, policy outcome assessment and context? 

(b) integration of modelling activities? 

(c) stakeholder participation? 

(d) user acceptance and implementation in practice? 

(6) What requirements are there to ensure that models can be used as valuable 

tools in integrated sustainability assessment processes in practice? 

(7) What changes and additions are required to UrbanSim to adapt it for use in 

Australian planning practice and framework implementation? 

1.4 Nature of the Study 

This study sought to contribute to theory building for integrated sustainability assessment. 

It is thus located at the nexus of theory and practice, which is appropriate given theory, is 

not an end in itself.  The study is grounded in empirical practice by using a program of 

research that is experientially developing and using with practitioners an improved 

framework, involving and learning from practitioners throughout the process of framework 

design, testing and use.  

1.5 Theoretical Paradigm 

Grounded in empirical practice, this study is ‘a fundamentally interpretive activity’ which is 

‘embedded in a political and ethical context’, and in which ‘assumptions and notions in some 

sense determine interpretations and representations of the object of the study’ (Alvesson 

and Sköldberg, 2007, pp. 7-8). 

 

The sections below outline the theoretical paradigm adopted for the study as a basis to 

clarify the scope further. 
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1.5.1 The social ecological system paradigm 

This study engages specifically with the proposition that one of the reasons, if not the main 

reason, all efforts at improving urban sustainability are failing is because we are trying to 

find solutions from within the same thinking, the same tools and the same worldview that 

caused the problems in the first place. A worldview could be seen as consisting of ‘basic 

assumptions and images that provide a more or less coherent, though not necessarily 

accurate, way of thinking about the world’ (Kearney, 1984, p. 41). Broadly speaking, a 

worldview is a story of how the world is perceived and experienced, what the world is, how 

it works and how humans should act in this world. 

 

A paradigm, on the other hand, describes exemplary injunctions that are ‘commonly agreed 

upon and shared practices and methods for disclosing new data central to furthering the 

knowledge quest’ Wilber (2000a, pp. 282-3). The paradigm discloses a particular type of 

data and in a way determines what data gets disclosed, and therefore the type of knowledge 

that could be articulated in a given worldview (Wilber, 2000a, p. 283).  

 

In the last few centuries the worldview has been mechanistic, reductionist and 

deterministic; a worldview that saw humans as existing in a universe that is a mechanical 

system that can be reduced to its constituent parts. A worldview in which ‘every adverse 

situation can be analysed into an isolated ‘problem’ with a corresponding solution or means 

of control’ (Peat, 1987, p. 5). This worldview gave rise to a scientific paradigm (i.e. 

Newtonian) that focused on the discovery of universal laws (such as the laws of physics, 

mathematics and chemistry) that can be used to predict and thus determine the behaviour 

of the parts. While this scientific paradigm was extremely successful in furthering 

technological development and thus improving human wellbeing, it has its limitations when 

it comes to urban sustainability. 

 

More and more commentators (Naess, 1995; Capra, 1996 & 2002; Bossel, 1998) are 

pointing out that for humanity to move into a positive curve towards sustainability, society 

needs to change the paradigm within which it operates. Such a paradigm shift appears to be 

happening already and sustainable development is seen as both a driver and a result of this 

shift. This new paradigm (referred to as the Ecological Paradigm by Capra, 1996, and the 

Reflective/Living Systems Paradigm by Elgin and LeDrew, 1997) implies a shift towards a 

worldview that recognises ‘the fundamental interdependence of all phenomena and the fact 

that, as individuals and societies, we are all embedded in (and ultimately dependent on) the 

cyclical processes of nature’ (Capra, 1996, p. 6). 
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In order to meet this challenge we need to study cities as interconnected, complex living 

systems that require a different set of scientific practices from that used to study cities as a 

collection of parts that behave in predictable ways based on universal laws. An evolving 

paradigm that aims to meet this challenge, and applied in this study, is the social ecological 

system (SES) paradigm. A SES is an ecological system that is linked with and affected by one 

or more social systems. Both ecological and social systems are interdependent systems of 

organisms (Anderies, 2003).  

 

What does it mean to take a social ecological system approach to the study of cities? Broadly 

considered, an ecosystem has no pre-determined scale or boundaries and is defined as the 

interaction between organisms and their environment (Schneider and Kay, 1994). Its 

boundaries are drawn in order to answer a specific question. In a sense, a SES is a dynamic 

concept – rather than a physical entity – taking into account many interactions that vary 

over time. This approach naturally lends itself to defining hierarchical or nested systems, 

which are characterised by elements interacting horizontally with each other and vertically 

with larger organising structures. Cities, like natural ecosystems, can be characterised as 

complex open systems (Schneider and Kay, 1994). 

1.5.2 Modelling, complexity and understanding 

Complex open systems are perhaps the most essential characteristic of our present day 

cities. As technological and economic advances make productions, transport and 

communication more efficient, interactions between people, organisations and systems 

increase. The result is an ever-complex ‘system of systems’ where a change in any 

component may affect virtually any other component and that in an increasingly 

unpredictable manner. 

 

The traditional scientific method, based on analysis, isolation, and the gathering of data 

about a phenomenon, is incapable of dealing with such complex interdependencies.  A basic 

function of philosophy is to analyse and criticise the implicit assumptions behind our 

thinking, whether it is based on science, culture or common sense. Traditionally, philosophy 

is subdivided into metaphysics and ontology - examining the fundamental categories of 

reality, logic and epistemology - the latter which investigates how we can know and reason 

about that reality. 

 

Until the early 20th century, classical mechanics, as first formulated by Newton is seen as the 

foundation for science as a whole. Its best-known principle is that of analysis or 
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reductionism: to understand any complex phenomenon, you need to take it apart. The 

elements of Newtonian ontology are matter, the absolute space and time in which that 

matter moves. No other fundamental categories of being, such as mind, life, organisation or 

purpose, are acknowledged. 

 

This changed with the formulation of systems theory by Ludwig von Bertalanffy (1973). The 

biologist was well versed in the mathematical models used to describe physical systems, 

but noted that living systems (such as cities) are open: they have to interact with their 

environment, absorbing and releasing matter and energy in order to stay alive. The idea of 

open systems immediately suggested a number of fundamental concepts.  

 

First, each system has an environment, from which it is separated by a boundary. This 

boundary gives each system its own identity, separating it from other systems. Matter, 

energy and information are exchanged across that boundary. This provided a simple way to 

connect or couple different systems. In the 1980s a new approach emerged labelled as 

complex adaptive systems (Holland, 2006) or, more generally, complexity science (Waldrop, 

1992). The roots of the complexity movement are diverse and includes for example: 

 Non-linear dynamics and statistical mechanics - two offshoots from Newtonian 

mechanics - which noted that modelling of more complex systems required new 

mathematical tools that can deal with randomness and chaos; and 

 Computer science, which allowed the simulation of systems too large or too 

complex to model previously. 

 

This brings us to the most important conceptual tool introduced by complexity science and 

applicable to this study: the complex adaptive system, as defined by Holland (2006). This is 

more commonly denoted as a multi-agent system and has been foundational to the 

development of agent-based model systems, such as UrbanSim, that is applied in this study. 

 

The notion of modelling is central to scientific understanding. The problem is that we cannot 

deal with reality in all its complexity. Our models have to reduce complexity in order to 

generate some understanding. Cilliers (2001, p. 3) stated that ‘No matter how we construct 

the model, it will be flawed, and what is more, we do not know in which way it is flawed’ 

This is not an argument against the use of models. It is just an argument that models of 

complex systems will always be flawed in principle, and that we need to acknowledge the 

limitations of models. 
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1.6 Significance of the Study  

Australia, like many other countries around the world, is facing an immense challenge - to 

create sustainable cities for the future. As one of the most urbanised countries in the world, 

with a growing population, water shortages, transport congestion and high energy 

demands, Australia must take action now to address how cities might develop in the future. 

The importance of managing urban growth and change in the most sustainable way is of 

strategic importance, both for present and future generations. 

 

This study contributes towards improving the practice of integrated sustainability 

assessment of urban environments (as opposed to natural environments). The framework 

provides a platform for planning practitioners, modellers and stakeholders to interact in a 

coherent, structured and decision-orientated setting. The framework may be used to 

explain the views and opinions of various stakeholders and show the implications of these 

on the environment. Moreover, the framework may be used to simulate changing 

perspectives and behaviour in response to urban change. This study involves one of the first 

attempts to adapt UrbanSim for Australian planning practice.  

1.7 Research Scope and Limitations 

This study focuses on the design of an urban sustainability assessment framework based on 

key conceptual and theoretical insights drawn from systems theory, integrated assessment, 

planning support systems and modelling literatures, scoped to the problem of urban 

sustainability assessments for metropolitan sub-regions of large Australian cities. 

 

The study targets three audiences: (i) the planning practitioner involved in land use, social, 

transport and environmental planning, particularly the practitioner seeking to understand 

the wider implications of their policy work; (ii) the modeller that attempts to model the 

world on a computer so that it can be studied to see how various systems might respond; 

and (iii) the small but growing group of sustainability assessment (SA) theorists. 

 

This study was undertaken part-time (non-scholarship) over a seven-year period (2010-

2016), characterised by periods of intense scholarly work and periods where work and 

personal circumstances delayed progress.  

 

In order to provide an overview of current sustainability assessment methodologies and 

practices, a literature review was undertaken. The results of the review informed the 
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development of a preliminary framework in 2011. Further refinement of the preliminary 

framework involved a panel of practitioners and modellers from a single large local 

government authority in Queensland who agreed to assist with aiding the framework’s 

development and reflected on key aspects of the process over time. One local authority only 

was selected based on the limited resources available to the study and the very large effort 

required for data gathering, model development, and workshop exercises. This limits the 

extent to which research findings can be transferred or generalised. 

 

The term modelling in the study indicates mathematical representations of functions and 

dynamic processes and interactions, which generate mostly urban spatial structure in terms 

of land use, usually embodied in computer programs, to analyse and forecast the 

development of urban land use systems (Wegener, 1994; Waddell and Ulfarsson, 2004; 

Batty, 2009, p. 51).  Land use-transport modelling interactions are well developed and 

although the focus in this study was on urban modelling, the strength and reciprocity of 

impacts between land use, transport and environmental systems were limited.  Without 

exception, the urban modelling system used in the study focused on land use change, used 

travel data from an external transport modelling system, and did not attempt to interface 

with environmental models.  

 

The type of modelling instruments considered in this study do not provide detailed realistic 

visual representations of urban environments through three-dimensional (3D) modelling 

or illustration (e.g. CommunityViz). Rather, the type of modelling considered were those 

that provided abstract representations similar to those found in geographical information 

systems (GIS) and were mostly dedicated to planners' analytic, forecasting, or design tasks.  

 

Tool support and modelling techniques during the implementation of the urban 

sustainability assessment framework were confined to conceptual modelling (i.e. fuzzy 

cognitive mapping), agent-based modelling (i.e. UrbanSim) and multi-criteria assessment 

(MCA). The study did not include changes to the UrbanSim model system architecture and 

software. Changes were limited to the translation and building of data classifications, 

specifications, coefficients and primary data to reflect local conditions. The use of 

geographical information systems (GIS) played a prominent role in undertaking advanced 

spatial analysis and visualisation of indicators and modelling results. 
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1.8 Definitions 

This study uses several concepts, including sustainability; sustainable development, 

assessment; integration; integrated assessment; integrated sustainability assessment; 

planning support systems; modelling and agent-based modelling. Providing a clear 

definition of these concepts can be difficult. For example, the literature on sustainability 

assessment shows a wide variety of different interpretations. Selected definitions of key 

terms used in this study are as follows: 

1.8.1 Sustainability 

Sustainability: ‘the sustaining (preservation or enhancement) over time of some valuable or 

valued condition(s) in a selected dynamic system’ (Brinsmead, 2005, p. 12) 

 

The term sustainability belonged originally to the field of ecology, referring to an 

ecosystem’s potential for subsisting over time, with almost no alteration. When the idea of 

development was added, the concept was no longer looked at purely from the point of view 

of the environment, but that of society and the capital economy (Jabareen, 2008).  

 

Sustainability is easily grasped as a general principle, but it is difficult to translate 

sustainability into detailed positive operational criteria, because of the complexities of our 

living systems - ecological and socio-economic, and because key effects often appear 

decades later than their causes. Yet providing and communicating such criteria, so that what 

is involved is made clear, is essential to achieving sustainability. 

1.8.2 Sustainable development 

Sustainable development: ‘development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs’ (WCED, 1987, p. 8) 

 

Sustainable development has been incorporated into many levels of society in recent years. 

There are three important components of sustainable development: what is to be sustained, 

what is to be developed, and the intergenerational component.  

 

On the surface, sustainable development is a simple concept. Current and future generations 

must strive to achieve a decent living for all people and live within the limits of natural 

systems. Although there is no question that the concept is increasingly being used to guide 

planning, its implementation is not immediately apparent.  The concept remains a contested 
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notion, because it is inherently complex, normative, subjective and ambiguous (Kasemir et 

al., 2003; Rotmans and van Asselt, 1999). On the one side, sustainability refers to 

maintaining the existence of the ecosystem and its services while also providing for human 

needs, while, in contrast, development refers to any activity that improves the quality of life 

of people by using natural resources. 

1.8.3 Social-ecological system 

Social-ecological system (SES): ‘is an ecological system that is linked with and affected by one 

or more social systems. Both ecological and social systems can be thought of as interdependent 

systems of organisms’ (Anderies, 2003) 

 

An ecosystem is a dynamic ecological system that consists of a community of plants, animals 

and micro-organisms living in a particular environment that interacts as a functional unit 

with their non-living environment and anthropogenic components. They provide a variety 

of services to people. A city is one of the best examples of a social-ecological system. 

1.8.4 Assessment 

Assessment: ‘the act of judging (or guessing) the probable outcomes of alternative potential 

future courses of action and weighing these outcomes against identified objectives’ (Minnery, 

et al., 2012) 

 

As a generic process, assessment is concerned with ‘measuring and evaluating the qualities 

of an object of interest’ (Rotmans and Weaver, 2006, p. 10). Assessment is a process of 

evaluating an actual or prospective condition as desirable or undesirable, or comparing 

conditions in terms of desirability. Urban planning is perhaps unique in the importance it 

places on what Palumbo (1987a) calls ‘formative evaluation’, meaning the ‘collection of 

information for judging decision alternatives’ (O'Faircheallaigh, 1990). So assessment 

requires making value judgements. Often, the term assessment (‘descriptive assessment’) 

is used to describe the process of compiling "objective" data about some condition, data that 

is intended to inform a separate process for evaluating whether or not that condition is 

desirable (Brinsmead, 2005). 

1.8.5 Integration 

Integration: ‘the combination of parts into a whole in an appropriate way such that the 

resultant combination is satisfactory fit for purpose’ (Brinsmead, 2005, p. 15) 
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Closely related to the concept of integration, and of particular importance to this study, is 

the concept of a framework. A framework is a structure for supporting or enclosing 

something else, especially a skeletal support used as the basis for parts to be constructed 

within. 

1.8.6 Integrated assessment 

Integrated assessment: ‘a structured process of dealing with complex issues, using knowledge 

from various scientific disciplines and/or stakeholders, such that integrated insights are made 

available to decision-makers’ (Rotmans, 1998, p. 155) 

 

In general, there are two separate methods for integrated assessment: (i) analytical 

methods and (ii) participatory methods. The first is usually based on natural sciences 

whereas the latter stems from social sciences. Analytical method tools, for example, consist 

of modelling scenarios and risk analysis. Participatory methods are made up of dialogue and 

mutual learning methods as well as policy exercises.  

1.8.7 Integrated sustainability assessment 

Integrated Sustainability Assessment (ISA): ‘is a cyclical, participatory process of scoping, 

envisioning, experimenting, and learning through which a shared interpretation of 

sustainability for a specific context is developed and applied in an integrated manner in order 

to explore solutions to persistent problems of unsustainable development’ (Rotmans and 

Weaver, 2006, p. 12). 

 

Sustainability assessment is viewed as part of impact assessment process tools. Moreover, 

it is an integrated assessment tool in the sense that different dimensions of sustainable 

development are counted. The literature distinguishes between two types of sustainability 

assessment, sustainability impact assessment (SIA) and integrated sustainability 

assessment (ISA). 

 

A crucial difference between SIA and other integrated assessment tools is that SIA does not 

merely sum up separate economic, environmental and social assessments, but emphases 

their interconnection and interdependence (Söderbaum, 2007). Hence, SIA involves using 

various methods in order to improve assessment.  
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ISA on the other hand is conceptualised as a complement to other forms of sustainability 

assessment, such as Sustainability Impact Assessment, Integrated Assessment and Regulatory 

Impact Assessment. Whereas these other forms of assessment fulfil the pragmatic need for 

ex ante screening of policies that are developed within the prevailing policy regime, ISA is 

conceptualised as a support to longer term strategic planning processes (Weaver and 

Jordan, 2008). This study used ISA as a basis for framework design. 

1.8.8 Planning Support Systems (PSS) 

Planning Support Systems (PSS) ‘geo-information-technology-based instruments that 

incorporate a suite of components - theories, data, information, knowledge, methods, tools, 

and models - which collectively support all or part of a planning task’ (Geertman and Stillwell, 

2004, p. 292) 

 

As planning tasks become more complex in terms of the increasing number of policy and 

disciplinary fields being brought together and with the increasing numbers of stakeholder 

interests needing to be accounted for and integrated, an increasing need for planning 

support is expected (Geertman, 2006). 

1.8.9 Modelling and simulation 

A model: ‘a simplified representation of reality (i.e. of one or more processes that are believed 

to occur in the real-world’ (Longley and Batty, 2003, p. 4) 

 

A model can be constructed within a computer program that uses (usually to some degree) 

a simplified digital representation of one or more aspects of the real world, transforming 

them to create a new representation (Caste and Cooks, 2006). Modelling can serve a number 

of purposes. Static models provide indexes or indicators that can provide some predictors 

of impacts, sensitivities, or vulnerabilities (Longley et al., 2005). Dynamic models go further 

by attempting to project quantifiable impacts into the future and are used to assess different 

management or development (‘what if’) scenarios. This experimental aspect is perhaps the 

most compelling justification for modelling, such as in the use of UrbanSim, a dynamic 

agent-based modelling system. 

 

Computer simulation (or "sim"): ‘an attempt to model a real-life or hypothetical situation on 

a computer so that it can be studied to see how the system works’ (Casti, 1997). 
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By changing variables, predictions may be made about the behaviour of the system. An 

example of the usefulness of using computers to simulate can be found in the field of 

network traffic simulation. In such simulations, the model behaviour will change each 

simulation according to the set of initial parameters assumed for the environment. There 

are many different types of computer simulations; the common feature they all share is the 

attempt to generate a sample of representative scenarios of the real world. 

 

According to Casti (1997) the essence of modelling is a two-way mapping process through 

which certain characterisations (observables) in a real world system (R in Figure 1.1) are 

encoded into algorithms contained in a modelling system (M), followed by decoding the 

results of the simulation into words (or indicators) that are meaningful to the observables 

in the real world system.  The process often involves a number of iterations.  

 

Source: Derived from Casti (1997) 

Figure 1.1 - The elements of modelling and simulation 

1.8.10 Agent-based modelling (ABM) 

Agent-based modelling (ABM): ‘is the computational study of social agents as evolving systems 

of autonomous interacting agents. ABM is a tool for the study of social systems from the 

complex adaptive system perspective. From this perspective, the scientist is interested in how 

macro phenomena are emerging from micro level behaviour among a heterogeneous set of 

interacting agents (i.e. person, household, firm, developer, government)’ (Janssen, 2005, p. 

161). 
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An example of an agent-based modelling system is UrbanSim. The theoretical basis of 

UrbanSim is discussed in more detail in Appendix 7 - UrbanSim. 

1.9 Thesis Outline 

This thesis is organised into five chapters. 

 

Chapter 1 provides the background to the research problem, aim, objectives and research 

questions. The chapter also provides the theoretical paradigm, research scope and 

definitions of key terms for the study.  

 

Chapter 2 presents a review of relevant literature. The first section describes the key agents 

and processes that drive urban change by focusing on the interaction between the natural 

environment and human activities. The second section provides an understanding of cities 

from a social-ecological system perspective followed by a section that discusses conceptual 

models of urban-ecological systems. The fourth section describes sustainability assessment 

by introducing its conceptual origins, current methods and known frameworks.  The fifth 

section explores the role of modelling support in planning practice and conceptual 

frameworks that focus on improved model-process integration. The chapter concludes with 

a summary of research gaps. 

 

Chapter 3 introduces the research methodology for the study. The first section presents an 

overview of the research approach and design. The second section introduces the case study 

area followed by a section that outlines the theoretical framework that guided the design of 

a preliminary assessment framework.  The fourth section describes the method of 

synthesising reusable design principles for framework design followed by a section that 

describes the method of adapting an integrated sustainability assessment (ISA) 

methodology for the study. The sixth section describes the method of inquiry into modelling 

challenges and requirements necessary for improved model-process integration in the 

framework.  The next section describes the method of adapting UrbanSim for framework 

implementation and the application of a prototype UrbanSim. The eighth section describes 

the method of implementing and collecting views on a revised framework design. The 

chapter concludes with a summary of the chapter. 

 

Chapter 4 presents five cycles of data collection, analysis and (re)design. The chapter starts 

with a section that presents the results of a first design cycle that synthesised preliminary 

design principles for framework design. The second section contains the results of a second 
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design cycle that produced a preliminary framework. The next section contains the results 

of a third cycle that surveyed user perceptions around model use in planning practice and 

how to improve model-process integration in the framework. The next section describes 

the fourth design cycle. This cycle involved the application of a prototype Urbansim for 

Meadowbrook and a panel survey around views of Urbansim. The fifth section contains the 

results of a fifth design cycle. The fifth design cycle implemented a revised framework for 

the broader Meadowbrook area in Logan City and a panel survey around the limitations and 

potential contributions of the framework. The chapter concludes with a summary of key 

findings.  

 

Chapter 5 provides a discussion and conclusion to the thesis. The chapter discusses whether 

the research questions have been answered and the research aim and objectives met. The 

chapter contains the key findings of the study and how the findings relate and contribute to 

previous research. The chapter concludes with research implications, limitations and 

recommendations for further research. 

 

An integral part of this thesis is a series of implementation reports that offer rich empirically 

grounded insights of the framework that can be applied to other urban areas. These 

implementation reports, together with other supporting information, are attached as 

appendices to the thesis. 

 

The next chapter presents a comprehensive literature review that was undertaken for the 

study. 
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Chapter 2 - Literature Review 
 

An introduction to the research was provided in Chapter 1. This chapter responds to the 

first three research questions that were introduced in Chapter 1 by presenting a review of 

relevant literature:  

(1) How can planning for sustainable urban systems be achieved? 

(2) What are the existing sustainability assessment methodologies and their 

outcomes? 

(3) What role does modelling play in sustainability assessment? 

 

This chapter is organised into six sections.  

 

The first section describes the key agents and processes that drive urban change by focusing 

on the interaction between the natural environment and human activities. The second 

section provides an understanding of planning cities from a social-ecological system 

perspective. The third section discusses conceptual models of urban-ecological systems. 

The fourth section describes sustainability assessment by introducing its conceptual 

origins, current methods and known frameworks.  The fifth section explores the role of 

modelling support in planning practice and conceptual frameworks that focus on improved 

model-process integration. The chapter concludes with a summary of research gaps. 

 

This chapter is grounded almost entirely within the boundaries of sustainability theory, 

systems theory, impact assessment and planning support system theory. The research gaps 

inform the development of four research questions. The four research questions form the 

basis of a program of iterative design of a preliminary framework, the methodology of which 

is described in Chapter 3 - Research Methodology. 

2.1 Nature-Society Interactions 

For most of human history, the influence of human beings on biophysical processes, 

ecological systems, and evolutionary change has been relatively limited. Today, humans 

affect Earth’s ecosystems at extraordinary rates through conversion of land and resource 

consumption (Turner and Meyer, 1994), alteration of habitats and species composition 

(McKinney, 2002) and modification of energy flows and nutrient cycles (Grimm et al., 2008).  
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More than half of the planet’s population now lives in cities, up 30% from 50 years ago, and 

urban areas are gaining 67 million people per year. By 2030, approximately 5 billion people 

are expected to live in urban areas, or 60% of the projected global population of 8.3 billion 

(United Nations Population Fund, 2007). Urbanisation has resulted in a dramatic rise in the 

size of cities: over 300 cities have more than 1 million inhabitants and 20 ‘megacities’ exceed 

10 million. In Australia over three-quarters of the population is living in 17 major cities of 

100,000 people or more and the majority of urban dwellers live in five cities - Sydney, 

Melbourne, Brisbane, Perth and Adelaide (Australian Government, 2010). 

 

Cities are at the core of the sustainability debate. Rees (1999, p. 43) describes cities as ‘the 

engines of economic growth, the centres of social discourse and the living repositories of 

human cultural achievement … but they are also nodes of pure consumption, the entropic 

black holes of industrial society’. It is through feeding the city's needs for food, energy, land 

and raw materials that cities have emerged as the ‘defining ecological phenomenon of the 

century’ (Newman and Jennings, 2008, p. 2). However, as Rees (1999, p. 43) points out, ‘it 

is in cities that the greatest opportunities exist to make the changes necessary for general 

sustainability’. While cities have always had a reputation as hazardous places, the current 

unparalleled scale of urbanisation is also reflected in the scale of the environmental and 

social problems associated with cities, with unpredictable consequences. As Girardet (1996, 

p. 11) points out, we have no way of knowing whether the advent of a mainly urbanised 

human population is the ‘fulfilment of our evolutionary destiny or the final stage in decline 

towards chaos and collapse’. 

 

The city therefore should become the focus where the twin goals of sustainable 

development can be met: protecting the environment’s capacity to continue providing vital 

services to future generations (seen as the ‘sustainable’ part of sustainable development), 

and meeting present human needs (seen as the ‘development’ aspects of sustainable 

development). How this is to be achieved, and even what sustainable development means 

in an urban context, is still an uncertain and contentious subject despite almost half a 

century of debate. 

 

One of the greatest challenges for natural and social scientists in the next decades is to 

understand how cities evolve through the interactions between human behaviours and 

biophysical processes (Alberti and Waddell, 2000). According to Alberti and Waddell 

(2000) our failure to understand and to account adequately for them in policy decisions has 

historically yielded infrastructure investment and land use decisions with unintended long-
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term consequences. Early efforts to understand the interactions between urban 

development and environmental change led to several conceptual models of cities as urban 

ecosystems (Boyden et al, 1981; Douglas, 1983). However, none of these models 

represented explicitly the processes by which humans affect or are affected by the urban 

environment. At best, human behaviour is reduced to a few differential equations (Alberti, 

1999). Despite dominating Earth’s ecosystems, humans remain conspicuously excluded as 

subjects of much ecological thinking and experimentation. Ecologists are paying increasing 

attention to the relationship between urbanisation and ecosystems (Collins et al, 2000; 

Grimm et al, 2008 and Pickett et al, 2010), but few have addressed how human and 

ecological patterns emerge from the interactions between socio-economic and biophysical 

processes.  

2.2 Understanding Cities as Social-ecological Systems 

The social-ecological worldview offers an alternative interpretation of sustainable cities 

based on the idea of an interdependent and interconnected living world in which humans 

are an integral part of nature and part of the processes of co-creation and co-evolution that 

shape the world. While the use of the three pillars of sustainability have been useful to 

highlight that a multi-dimensional approach is required to the planning of cities, current 

approaches do not automatically encourage holistic thinking necessary to deal with what in 

essence is a systems problem. The notion that sustainable development should be seen as a 

holistic solution to complex system problems of interconnected and interdependent 

relationships between nature and humans, their society, economy and technology, is well 

supported in literature (e.g. Hawken and Lovins, 1999; Rees, 1999; Capra, 2002; Van der 

Ryn and Cowan, 2007).  

 

The idea of a city as a system has been around for at least as long as systems thinking. Apart 

from its obvious infrastructural systems, the city has been described as an ecosystem (e.g. 

Alberti, 1996, Newman and Jennings, 2008) with both biological and technological 

metabolisms (Rees and Wackernagel, 1996); as a complex adaptive system (Batty, 2005); 

and as a social-economic system (Hallsmith, 2013). However, Moffat and Kohler (2008) 

suggest that a true systems approach needs to develop a common model of urban reality 

that would have to include not just the biophysical and technological systems, but also 

economic, social and cultural systems. This is proving to be an elusive goal. 

 

What does it mean to take a social-ecological system approach to the planning of cities? 

Broadly considered, an ecosystem has no pre-determined scale or boundaries and is defined 
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as the interaction between organisms and their environment (Schneider and Kay, 1994). Its 

boundaries are drawn in order to answer a specific question. In a sense, a social-ecological 

system is a dynamic concept – rather than a physical entity – taking into account many 

interactions that vary over time. This approach naturally lends itself to defining hierarchical 

or nested systems, which are characterised by elements interacting horizontally with each 

other and vertically with larger organising structures. Cities, like natural ecosystems, can be 

characterised as complex open systems (Schneider and Kay, 1994). By suggesting that cities 

should be viewed as social-ecological systems nested within the global social-ecological 

system, the ecological worldview offers several characterisations within which the city can 

be planned as an organised complexity that includes both the biophysical and human 

aspects.  

 

Planning from a socio-ecological systems perspective is difficult because the object of the 

assessment is not a bounded entity. An urban community can be defined in different ways 

in terms of land use, infrastructure or people density (UN-Habitat 2006) and this raises 

ambiguity about urban boundaries. For example, evaluations of transportation generally 

cover several communities, whereas population density may consider residents or workers. 

Different criteria have been used to define the boundaries of communities among which 

administrative criterion, population density and economic characteristics are the most 

common (UN-Habitat 2006). Urban sprawl is adding to the confusion in establishing exact 

boundaries. Consequently, when planning for sustainable development, attention should be 

given to external impacts (leakage effects) on areas beyond the planned boundaries (Bithas 

and Christofakis, 2006). 

 

There are, nonetheless, a number of commonalities, upon which the notion of sustainable 

development could be implemented in practice. These commonalities include that it is an 

inherently temporal concept that includes future generations and their needs, that it 

operates at multiple scale levels and requires trade-offs to be made between the social-

cultural, economic and ecological dimensions. (Grosskurth and Rotmans, 2005). Sustainable 

development is the co-evolution of human and natural systems. For instance, in order to 

assess the sustainability of a city, we must first identify the different relevant sectors or 

subsystems of the societal system. This implies, including systems that constitute society as 

well as the systems on which human society depends (Bossel, 1998, 1999). 

 

Sustainable development is about trade-offs (Kemp, Parto and Gibson, 2005). Trade-offs are 

intrinsic to the concept of sustainability and cannot be avoided. Trade-offs between 
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different domains or dimensions of sustainable development, in particular between the 

social, economic and ecological dimensions, short and long term impacts, different 

geographical spaces, and different scales - from global to local. According to Weaver and 

Rotmans (2007), to implement sustainable development there must be both sustainability 

criteria and principles for making trade-offs between sustainability values visible and 

assessable.  

 

Lastly, according to Bossel (1999), sustainable development requires systems information. 

The total system of which human society is a part, and on which it depends for support 

consists of a large number of component systems. The whole cannot function properly and 

is not viable and sustainable if individual component systems cannot function properly, i.e., 

if they are not viable and sustainable. Despite the uncertainty of the direction of sustainable 

development, it is necessary to identify the essential component systems and to define 

indicators that can provide essential and reliable information about the viability of each and 

of the total system. System analysis can foster an understanding of the processes involved. 

System analysis ultimately involves some degree of abstraction and generalisation; but the 

correct identification of the most significant elements of the system and the functional 

relationships between them creates a model to explore the workings of the whole. Critically, 

such an approach allows the assessment of the wider effects of change in one part of the 

system. 

 

The concept of a sustainable city must therefore be approached more precisely than in the 

past. We need to specify: (1) what characteristics or variables should be sustainable; (2) 

whether they should be sustainable in perpetuity or for a shorter period of time; and (3) the 

extent to which it is desirable for a system or variables to be able to withstand shocks and 

recover to a level that can be sustained - that is, the extent to which resilience is required 

(Tisdell, 1990, Alberti and Marzluff, 2004, Walker et al., 2004). In this regard, the use of the 

following sustainable development principles are gaining increasing support (McManus 

and Haughton, 2006; Newman and Jennings, 2008; United Nations, 2012): 

 Providing a long-term city vision. The development of a long-term city vision 

emerges as a key element in providing a basis for setting sustainability goals 

and implementation plans by defining the ecological, social and economic 

characteristics of the community and their constraints. A vision serves as a 

guiding framework for future decision-making and gives communities a chance 

to rebuild their cities in a sustainable direction. 
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 Achieving long-term economic and social security: Cities need to integrate their 

social values and economies into a sustainable framework. To achieve economic 

and social security, communities need to become equitable, resilient, flexible 

and ecologically minded by transforming their economies to serve regional and 

local community priorities. 

 Protecting and restoring biodiversity and natural ecosystems: Cities need to be 

managed to provide opportunities for biodiversity conservation through the 

creation of protected areas like parks, greenways, wildlife corridors and 

biosphere reserves.  

 Minimising the ecological footprint of cities: Cities need to reduce their 

ecological footprints through ecosystem assessments, managing population 

growth and urban sprawl, reducing their consumption patterns. 

 Building a sense of place that reflects the distinctive characteristics of cities: Cities 

need to build a sense of place by protecting cultural, historic and natural 

heritage, designing with natural processes, connecting the urban form with its 

region to deepen a sense of place. 

 Enabling cooperative networks towards a sustainable future: An effective 

partnership between government, business and the community is necessary for 

finding innovative solutions to issues of sustainability. 

 

In summary, planning cities as socio-ecological systems is essential to transform cities into 

sustainable communities. A holistic sustainability assessment approach is required to 

monitor this planning over time and space. 

2.3 Conceptual models of Urban-ecological Systems 

Urban-ecological interactions are complex. Urban ecosystems consists of several 

interlinked subsystems: social, economic, institutional and environmental each 

representing a complex system of its own and affecting all the others at various structural 

and functional levels. According to Alberti (1999) urban development is a major 

determinant of eco-system structure and influences the functioning of natural ecosystems 

through (a) the conversion of land and transformation of the landscape; (b) the use of 

natural resources; and (c) the release of emissions and waste. In turn, the earth's 

ecosystems provide important services to the human population in urban areas. Thus, the 

contamination of waterways, loss of biodiversity and change in climate affect human health 

and well-being. 
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Although extensive urban research has focused on the dynamics of urban systems and their 

ecology, urban processes have yet to be synthesised into one coherent framework. One such 

attempt is the urban ecological framework by Alberti (1999), a multidisciplinary initiative 

aimed at developing a dynamic and integrated understanding of the relationships between 

natural and human systems. Another attempt by Brandon and Lombardi (2005) involved 

characterising the urban system as a multi-modal system.  The sections below describe each 

of these frameworks in more detail. 

2.3.1 The urban ecological framework of Alberti (1999) 

Alberti's (1999) urban ecological framework aims to integrate urban and ecological 

modelling.  Figure 2.1 is a schematic diagram of the major subsystems considered in the 

framework and their interactions.  

 

 

Source: Derived from Alberti, 1999 

Figure 2.1 - Urban ecological framework  

 

The main drivers of urban change are demographic, economic, policy and technological. 

Human systems consist of four components: actors, resources, markets, and institutions. 

Major resources are population, economic activities, land, buildings, infrastructure and 

natural resources. The actors (i.e. households, businesses, developers and governments) 

make decisions about production and consumption activities and their location, leading to 

changes in land use. These decisions affect, directly and indirectly, the biophysical system 

through land conversion, the use of resources, and the generation of emissions and waste. 

Businesses make choices about production, location and management practices. 
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Households make choices about employment, location, housing type, travel mode and other 

lifestyle factors leading to consumption. Developers make decisions about investing in 

development and redevelopment. Governments make decisions about investing in 

infrastructures and services and adopting policies and regulations. The actors interact in 

three submarkets: the job market, the land market and the housing market. These actors 

also interact in non-market institutions including government and not-for-profit 

organisations. 

 

The conceptual framework provides a reasonable understanding of human processes and 

their likely impact on nature (e.g. use of resources, land conversion, emissions and waste) 

but is limited in its understanding of the entire system, especially the social aspects that 

differentiate social-ecological systems from other types of ecological systems.  

2.3.2 The multi-modal system of Brandon and Lombardi (2005) 

Brandon and Lombardi (2005) propose a multi-modal system (MS) framework that 

includes a full range of biophysical and social aspects for decision-making. Their approach 

is based on the Cosmonomic philosophy of Herman Dooyeweerd (1955). Figure 2.2 

provides a visual representation of the framework. 

 

 

Source: Derived from Brandon and Lombardi, 2005 

Figure 2.2 - Multi-modal system framework  
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The framework attempts to integrate and synthesise all the dimensions of an urban system 

and different points of view in a holistic manner. It is based on a list of dimensions of reality 

referred to as modalities (elements), ranging from the simple and quantifiable numerical 

and physical modalities to more complex social concepts found in the judicial, ethical and 

creedal modalities. The framework describes an urban system as a set of nested modalities, 

with each modality including those that came before and informing those that are to follow.  

 

A modality is an irreducible area of the functioning system. It is characterised by a nucleus 

of meaning which provides it with an internal order or set of laws, by which it is governed 

(e.g. the laws of physics, the laws of ethics, etc.) which not only guide but enable agents 

(people, animals, etc.) to function in a variety of ways.  The lower (harder) order modalities, 

such as numerical and spatial, follow deterministic laws such as those found in the sciences 

such as mathematics, geometry and physics. The higher (softer) order modalities are more 

normative and rely on people to follow them for their fulfilment (Brandon and Lombardi, 

2005). There is an interrelationship between the modalities, which defines their relative 

position.  For example, the economic modality is dependent on the social modality, the social 

on the communicative, the communicative on the historical, and so on. The fifteen 

modalities are not placed in an arbitrary order; instead, the lower order modalities serve as 

foundations for the higher order modalities.  

 

Brandon and Lombardi's framework offers a useful checklist of elements to guide urban 

system analysis, ensuring that not only one, but all aspects of human life, from the numerical 

to the credal are present in the analysis.  Appendix 1 contains a useful checklist of the 

contribution of each modality to sustaining an urban environment. 

 

While the framework offers a useful approach to identify the elements that determine urban 

system behaviour, it is not yet a systems approach in the sense that it provides for an 

improved understanding of how system elements are interdependent and interactive.  

 

In summary, although extensive urban research has focused on the dynamics of urban 

systems and their ecology, urban processes have yet to be synthesised into one coherent 

framework. This section discussed two attempts of such a framework. The one aimed at 

integrating urban and ecological processes and the other a multi-modal system (MS) that 

includes a full range of biophysical and social aspects for decision-making. Both conceptual 

frameworks provide a reasonable understanding of human processes and their likely 

impact on nature but remain limited in their understanding of the entire system. 
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2.4 Sustainability Assessment 

2.4.1 Introduction 

The concept of sustainable development is clearly the basis of sustainability assessment. 

The purpose of this section is not to provide a detailed rendering of the concept (see 

Dresner, 2002; Marschall and Toffel, 2005; and Edwards and Romero, 2014 for detailed 

reviews), but merely to provide a basic overview of the different interpretations of what is 

meant by sustainable development in order to demonstrate how the concept and its 

responses to the main drivers have evolved. 

 

Sustainable development is not a single and well-defined concept. At least one hundred 

definitions have been given to this term (Hopwood et al., 2005). According to du Plessis 

(2009) this confusion is, in part, because the meaning of the concept and our understanding 

of the kind of responses and choices necessary for its fulfilment is evolving, as more and 

more commentators enter the debate and the flaws and gaps in reasoning become apparent 

as theories are tested in real life.  

 

This confusion is evident in the definition of sustainable development: ‘Sustainable 

development is development that meets the needs of the present generation without 

compromising the ability of future generations to meet their own needs’ (WCED, 1987, p. 

8). Sustainable development is a (socially and scientifically) contested notion, because it is 

inherently complex, normative, subjective and ambiguous (Rotmans & van Asselt, 1999). 

Yet, the definition of sustainable development is central to the overall endeavour of 

assessment: sustainability assessment is, fundamentally, a ‘sustainability defining and 

applying process’ (Varey, 2004, p. 8).  

 

Sustainable development is time and socially dependent and it has different interpretations 

for different people, being partially dependent from the point of view of assessments. As a 

result, many approaches have been developed around ethical concerns, which range 

between two extreme ethical concepts: the ‘domination of nature’ and the ‘intrinsic right of 

nature’. The former is represented by doctrines of ‘light ecology’ and the latter by doctrines 

of ‘deep ecology’. Between these concepts lie many approaches, which attempt to reconcile 

this paradox and to address the relations between development and sustainability. While 

most commentators would agree to both these ideals, the areas of tension lie in issues such 

as ’for how long’ and ‘in making trade-offs’ between the goals in both camps. Finding ways 



Chapter 2 - Literature Review 

 

 

27 

to resolve this presumed conflict between people and nature has been a main driver behind 

the evolution of sustainable development as a concept during the past three decades.  

 

If the definition of sustainable development suffers from ambiguity, so does its assessment. 

Sustainability assessment can be defined as the process of identifying, measuring and 

evaluating the potential impacts of alternatives for sustainability (Devuyst, 2000). Several 

sets of sustainability indicators have been developed to assist in the process of assessment, 

but none has emerged as a universal measure (Pope et al., 2004). This led to a renewed call 

for a different understanding of sustainable development that is rooted in an understanding 

of nature and humans as being part of one interdependent social-ecological system. 

 

From earlier sections on nature-society interactions and sustainable development, it is clear 

that the present concept of sustainability is a response to evidence that current conditions 

and trends are not viable in the long term, and that the reasons for this are as much social 

and economic as they are biophysical or ecological. As a result, sustainable development 

efforts are developing new approaches, techniques and tools to assist in evaluating urban 

policies, prior implementation. We can expect a growing demand for such efforts for several 

reasons. 

 

Firstly, the costs of unsustainable behaviour are becoming more evident at every level; both 

citizens and governments across the world are increasingly aware of the interconnections 

among economic, social and ecological considerations (e.g. climate change, the global 

financial crises, and the consequences and impacts on local markets). Secondly, we find 

ourselves increasingly in an urbanised world where more than half of the world's 

population live in urban centres and this trend is likely to continue as an increasing number 

of the world's economic activities concentrate in urban centres. Thirdly, urban areas are the 

lowest level where problems can be meaningfully resolved in an integrated, holistic and 

sustainable way. Lastly, international policies are increasingly focusing on sustainability 

assessment of urban areas, and the number of communities experimenting with 

sustainability assessment is increasing (Atkisson, 1996; Cartwright, 2000; Corbiere-

Nicollier et al., 2003; Turcu, 2012). Consequently, sustainability assessment is increasingly 

viewed as an important tool to aid in the shift towards sustainable development. 

 

Sustainability assessment is often described as a process to evaluate the implications of an 

initiative on sustainability, where the initiative can be a proposed or existing plan, policy, 

program, project or piece of legislation (Pope, et al., 2004). However, this is a new and 
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evolving concept and there remain very few examples of effective sustainability assessment 

processes implemented anywhere in the world.  

 

The remainder of this section looks beyond the generic definition and examines the 

fundamental question of what sustainability assessment could, and should be. It does this 

by reviewing the different approaches described in literature as being forms of 

sustainability assessment and evaluating them in terms of their potential contribution to 

urban sustainability. Many of these are examples of ’integrated assessment’, derived from 

environmental impact assessment (EIA) and strategic environmental assessment (SEA), but 

which have been extended to incorporate social and economic considerations as well as 

environmental ones, reflecting a ‘triple bottom line’ (TBL) approach to sustainability.  

2.4.2 Conceptual origins 

Let us start by clarifying what the term ‘sustainability assessment’ should mean if it is to 

fulfil its potential as a tool for promoting urban sustainability. Such a clarification is an 

essential prerequisite for the design of an urban sustainability assessment framework.  

 

This section does this by reviewing and categorising sustainability assessment approaches, 

as they have been described in the literature. The theory of sustainability assessment has 

largely evolved from the work undertaken by practitioners of environmental impact 

assessment (EIA), and strategic environmental assessment (SEA) and more recently 

integrated assessment (IA), which in turn has been influenced by policy analysis techniques 

(Sheate et al., 2003).  

 

Sustainability assessment involves a process whereby assessment tools form the equipment 

to perform the assessment (Rotmans, 2006). Devuyst (1999, p. 462) defines sustainability 

assessment as ‘….a tool that can help decision-makers and policy makers decide which 

actions they should or should not take in an attempt to make society more sustainable’. Ness 

et al. (2007, p. 499) extends this definition, suggesting the purpose of sustainability 

assessment is ‘to provide decision-makers with an evaluation of global and local integrated 

nature-society systems in short and long term perspectives in order to assist them to 

determine which actions should or should not be taken in an attempt to make society 

sustainable.’ 
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But to what degree do the present sustainability assessment tools fulfil these broader 

objectives? How do they manage to integrate nature-society systems, and are they able to 

sufficiently address local and global dimensions and short- and long term perspectives?  

2.4.3 Categorisation 

In response to these pertinent questions, several leading academics (see Rotmans, 2006; De 

Ridder et al., 2007 and Ness et al., 2007) have started to categorise assessment tools. For 

example, de Ridder et al. (2007) categorised tools into seven groups with common 

characteristics as well as common roles in the sustainability assessment process. The 

groups are: (1) assessment frameworks; (2) participatory tools; (3) scenario analysis tools; 

(4) multi-criteria analysis tools; (5) cost-benefit and cost-effectiveness analysis tools; (6) 

accounting tools and indicator sets; and (7) model tools. Srinivasan et al., (2011) 

categorised sustainability assessment tools into three groups, namely (1) assessment 

frameworks, (2) analytical evaluation tools and (3) sustainability metrics. 

 

Another categorisation was developed by Ness et al. (2007). They considered three factors 

in their categorisation: 

(1) temporal characteristics - whether a tool evaluates past development (ex-post), or if 

it is used for predicting future outcomes (ex-ante) such as a change in policy; 

(2) area of focus - whether the tool focuses at the project level, or on a proposed change 

in policy; and 

(3) integration of nature-society systems – whether the tool integrates environmental, 

social and/or economic aspects. 

 

Figure 2.3 presents the framework of sustainability assessment tools by Ness et al., (2007). 
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Source: Derived from Ness et al., 2007 

Figure 2.3 - Framework of sustainability assessment tools  

 

The framework is divided into three categories: 

(1) The first category includes sustainability indicators and composite indices. Indicators 

are simple measures; most often quantitative that represent a state of economic, 

social and/or environmental development in a defined region. When indicators are 

aggregated in some manner, the resulting measure is known as an index. They 

provide guidance in urban planning processes by detecting the past sustainability 

performance of an urban setting. 

(2) The second category includes product-related assessment tools. These focus on flows 

in connection with the production and consumption of goods and services. They 

evaluate resource use and environmental impacts along the production chain or 

through the life cycle of a product. These tools do not integrate nature-society systems 

as they are mainly focusing on environmental aspects. 

(3) The third category includes integrated assessment tools, which investigate policy 

change or project implementation through developing scenarios. Project related tools 
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are used for local scale assessments, whereas the policy related tools focus on local to 

global scale assessments.  

 

The arrow on the top of the framework shows the temporal focus and the thick lines around 

the boxes mean that these tools are capable of integrating human - environment systems 

into a single assessment. For more surveys of integrated assessment tools and various 

categorisations see Rotmans (1998); Rotmans & Dowlatabadi (1998); Toth and Hizsnyik 

(1998); Toth (2003) and Kasemir et al. (2003).  

 

Using the categorisation of Ness et al., (2007), the sections below discuss briefly each of 

these categories further.  

2.4.3.1  Indicators / Indices 

A growing body of literature has been advocating the development of sustainability 

indicators to support the urban planning process (Litman, 2009; Jeon and Amekudzi, 2008). 

Indicators in this context are standardised measures suitable for analysing and evaluating 

the importance of targeted outcomes. For example, a measure such as vehicle kilometres 

travelled (VKT) per capita can be used as an indicator to evaluate the level of mobility in the 

city.  A review by Moah & Kanaroglou, (2010) revealed the existence of a relatively large 

number of diverse indicators for assessing the various aspects of sustainability of an urban 

system. Examples include the rate of urban population growth, Ecological Footprint (Rees 

and Wackernagel, 1996), Wellbeing Index (Prescott-Allen, 2001), Environmental 

Sustainability Index (Centre for International Earth Science Information Network, 2002) 

and Human Development Index (HDI)(United Nations Development Programme, 2004). 

 

Berardi (2013) investigated several indicator frameworks for the sustainability assessment 

of built environments (Xing et al., 2009; Mori and Christodoulou, 2012) and concluded that 

although many indicators are common to most frameworks, a specific urban setting may 

require alterations in the use of these frameworks. Turcu (2012) developed a framework 

that contains indicators for the assessment of sustainable communities at a local level 

Figure 2.4 presents the framework. The framework consists of six domains of "themed" 

indicators that are organised under the four pillars in a prism model of sustainability. 
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Source: Turcu, 2012 

Figure 2.4 - Indicators for assessing the sustainability of communities  

 

Using indicators as the sole means for assessing the sustainability of urban communities is 

increasingly being criticised for several reasons. One of the concerns is the way in which 

indicators are developed through often ad hoc processes without a structured framework 

of consensus on what urban sustainability may imply in a specific context (Alberti, 1996; 

Mitchell, 1997; Bossel, 1998; Lundin and Morrison, 2002). As a result, the development and 

use of indicators is a ‘dialectic process that goes hand in hand with the development of 

policies’ (Foxon et al., 1999, p. 146) and not necessarily the product of an empirically-

derived understanding of what would constitute sustainability in a particular context in 

which the indicator is to be used for assessment.  

2.4.3.2  Product-related assessment 

Product-related tools focus on connection with production and consumption of goods and 

services. They evaluate resource use and environmental impacts along the production chain 

or through the life cycle of a product. These tools do not integrate nature-society systems 

as they are mainly focusing on environmental aspects. However, life cycle costing tools may 

integrate environmental and economic dimensions. Product related tools allow both 

retrospective and prospective assessments that support decision-making (Ness et al., 

2007). The most established and well-developed tool in this category is Life Cycle 



Chapter 2 - Literature Review 

 

 

33 

Assessment (LCA). LCA is an approach that analyses real and potential pressure that a 

product has on the environment during raw material acquisition, production process, use 

and disposal of the product (Owens, 1997). 

2.4.3.3  Integrated assessment 

In the context of sustainability assessment, integrated assessment tools have a prospective 

focus. Most of the tools are based on system analysis approaches and integrate nature and 

society aspects. There are many examples of integrated assessment tools, but for the 

purposes of this study the more established tools include conceptual and system dynamics 

modelling, multi-criteria analysis, risk analysis, uncertainty analysis, vulnerability analysis, 

cost benefit analysis (CBA), and impact assessment. Each of these tools are discussed briefly 

below.  

2.4.4 Integrated assessment tools 

2.4.4.1  Conceptual modelling 

Conceptual modelling, also referred to as mental modelling or soft-systems modelling (see 

Checkland and Scholes, 1990), analyses qualitative (causal) relationships and often makes 

use of stock and flow diagrams, flow charts, or graphic causal loop diagrams (Ness, et al., 

2007). Conceptual modelling is used for visualising and detecting where changes in a given 

system can be made to increase sustainability or for conceptualising a larger computer 

modelling approach. Peter (2008, p. 486) outlines a modelling approach where graphic 

causal loop diagrams are used to develop a Bayesian network, blending quantitative and 

qualitative variables, to visualise the conditional dependencies and sensitivities in the 

dynamic system model. Conceptual modelling has been used to: 

 explore similarities and differences between stakeholders’ understanding of an 

issue to improve communication between stakeholders (Abel et al. 1998); 

 integrate different perspectives, including expert and local, to improve overall 

understanding of a system (Ozesmi and Ozesmi 2004); 

 create a collective representation of a system to improve decision making 

processes (Dray et al., 2006); 

 support social learning processes (Pahl-Wostl and Hare 2004); 

 identify and overcome stakeholders’ knowledge limitations and 

misconceptions associated with a given system (Morgan et al., 2002); and 
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 develop more socially robust knowledge to support negotiations over 

unstructured problems in complex, multi-functional systems (Kolkman et al., 

2005). 

2.4.4.2  System dynamics modelling 

System dynamics modelling refers to ‘the building of computer models of complex problem 

situations and then experimenting with and studying the behaviour of these models over 

time’ (Caulfield and Maj, 2001). These computer models include ‘applied’ models, i.e. models 

that try to simulate real-world processes based on empirical information and with some 

relevance to actual policy decisions (De Ridder et al., 2007, p. 429). In this regard, the use of 

cellular automata (CA) and agent based modelling (ABM) techniques have gained 

substantial momentum in analysing urban behaviour in the last decade.  

 

At present, the use of computer modelling that simulates different policy scenarios are 

considered central to the process of performing sustainability assessment. For the sake of 

clarification, scenarios can be classified along three lines. The first is quantitative scenarios 

generated with computer models, the second is qualitative scenarios based on narratives, 

and the third consists of hybrid scenarios based on participatory methods (Rotmans, 1998).  

Of particular significance to this study is the use of computer models that generate 

quantitative scenarios for planning and assessment practice.   

2.4.4.3  Multi-criteria analysis (MCA) 

Multi-criteria analysis (MCA) is both an approach and a set of techniques, with the goal of 

providing an overall ordering of options, from the most preferred to the least preferred 

option. MCA is used in situations when there are competing evaluation criteria. The first 

complete exposition of MCA was given in 1976 by Keeney and Raiffa, whose book is still 

widely acknowledged today. They built on decision theory, which for most people is 

associated with decision trees, modelling of uncertainty and the expected utility rule.  

 

MCA identifies, in general goals or objectives and then seeks to spot the trade-offs between 

them; the ultimate goal is to identify the optimal policy. This approach has the advantage of 

incorporating both qualitative and quantitative data into the process (Wrisberg et al., 2002). 

MCA is particularly relevant where ‘facts are uncertain, values in dispute, stakes high and 

decisions urgent’ (Funtowicz and Revetz, 1994, p. 22). Antunes et al. (2006) provided a 

mixed approach - combining participatory modelling with MCA. In this approach, the 
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participatory modelling exercise serving as an initial phase of the multi-criteria assessment 

process. The process is depicted in Figure 2.5. 

 

 

Source: Derived from Antunes et.al, 2006 

Figure 2.5 - The combined use of participatory modelling and MCA  

 

2.4.4.4  Risk analysis 

In the context of sustainability assessment, Rotmans (1998, p. 160) defines risk as ‘the 

possibility that certain losses or damages occur as the result of a particular event or series 

of events’. Risk analysis is the assessment of these potential damages. The process begins 

with identification of the risk, and moves on to a qualitative and/or quantitative assessment 

of the risk - leading to certain management decisions regarding the minimisation of that risk 

(Vose, 2008). Since risk is closely related to uncertainty, risk analysis cannot be separated 

from uncertainty analysis. 

2.4.4.5  Uncertainty analysis 

Uncertainty is a measure of the ‘goodness’ of a result. Without such a measure, it is 

impossible to judge the fitness of the value as a basis for making decisions. Various methods 

could be used to measure uncertainty of which the details are outside the scope of this study. 

In general, methods fall in either one of the following measurement alternatives: 
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 direct measurements - the value of a quantity is obtained directly by 

measurement and not determined indirectly by computing its value from the 

values of other variables or quantities; 

 multivariate measurements - the value of the quantity is based on 

measurements of more than one attribute or quantity; and 

 measurement systems – the value of a quantity is measured with a system 

comprised of component modules arranged in series (NASA, 2010, p.1) 

 

Evaluation of uncertainty is an ongoing process that can consume time and resources. It can 

also require the services of someone who is familiar with data analysis techniques, 

particularly statistical analysis. 

2.4.4.6  Vulnerability analysis 

Vulnerability analysis evaluates the vulnerability of coupled human-environmental systems 

with the aim to determine how sensitive and resilient systems are to changes, and how 

capable systems are to cope with changes (Turner et al., 2003). 

2.4.4.7  Cost benefit analysis (CBA) 

Cost benefit analysis (CBA) is used for evaluating public or private investment proposals by 

weighing the costs of the project against the expected benefits. In the realm of sustainability 

assessment, CBA can be an effective tool for weighing the costs and benefits of different 

alternatives in connection with for example energy and transports (Wrisberg et al., 2002).  

The main advantage of CBA is that it is easy to understand. You are simply looking at 

whether benefits outweigh the costs. However, when you factor in qualitative benefits (e.g. 

social well-being and cohesion), the picture can become more complicated. CBA is 

increasingly being used in combination with techniques such as social return on investment 

(SROI), social cost benefit analysis (SCBA) and multi-criteria analysis (MCA). 

2.4.4.8  Impact assessment 

Impact assessment is a small group of procedural tools used for improving the basis for 

policy-making and project approval processes. As stated earlier, as procedural tools they do 

not carry out a particular kind of analysis, but are procedures designed to connect to a 

decision-making process and within which a range of participatory and analytical tools can 

be deployed (Finnveden et al., 2003). They are all based on methodologies that attempt to 

incorporate concerns from diverse stakeholder groups into the assessment process (Ness, 

et al., 2007). They are intended to provide information to decision-makers by revealing the 
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‘trade-offs’ that a particular policy, plan or program implies. Another intention is to provide 

for transparent and accountable decision-making, by revealing the information upon which 

decisions are based.  

 

Examples of impact assessment are environmental impact assessment (EIA), strategic 

environmental assessment (SEA) and sustainability impact assessment (SIA).  

 

Environmental impact assessment (EIA) is the most standardised, institutionalised and 

researched of all known assessment frameworks. Guidelines and experiences are plentiful 

and well published (Petts, 2000). As a tool typically applied to project proposals, the 

limitations of EIA are well understood and documented. The most common concerns relate 

to the late stage in the decision-making process at which EIA is applied, limited success in 

evaluating alternatives and in some cases it is seen as a bureaucratic hurdle more than a 

decision-support. As a decision support tool it has had limited effect (Cashmore et al., 2004).  

The application of support tools in EIA is limited, and analytical work is based primarily on 

data gathering and measurements on site, and filling in checklists and matrices. EIA is often 

used in the development of Environmental Management Plans (EMPs).  According to Pope 

(2007) for any process to deserve the title of "sustainability assessment", an assessment 

process must seek to determine whether or not an initiative is, or is not, sustainable, rather 

than seeking to minimise its impact or even to achieve improvements which may still not 

result in a sustainable outcome.  

 

Strategic environmental assessment (SEA) has evolved rapidly over the past decade as a 

series of tools for addressing the environmental implications of decisions made at much 

higher levels (Sadler, et al., 2011). Within the broad definition of SEA as environmental 

assessment of policies, plans and programs there has been considerable debate as to how it 

should be approached (Verheem and Tonk, 2000; Sheate et al., 2003). Although at the 

beginning it was notably concerned with preparing a report (like EIA) in an effort to make 

the tool more decision-relevant, SEA literature emphasised the need to develop a procedure 

that runs in parallel and supports the entire decision-making process, rather than just 

report on possible impacts. This implied moving the emphasis up-stream in the decision-

making process and provide input not only regarding impact analysis, but also in the 

formulation of objectives, decision criteria and decision alternatives (Dalkmann et al., 

2004). This has opened the field to a range of tool applications, including scenarios, multi-

criteria analysis and cost-benefit analysis, which is now becoming evident in examples 

(Nilsson et al., 2005). The current trend in SEA is to broaden it to encompass also social and 
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economic considerations to become a more holistic strategic assessment tool. This 

development lends it to considerable overlap with integrated sustainability assessment 

(ISA). 

 

The adoption of sustainability impact assessment (SIA) by the European Commission in 1999 

was intended to provide ex ante assessment of policy proposals to help inform and guide 

decision making rather than ex post policy evaluation. Its most significant feature is the 

collation of quantitative and qualitative data within the three pillars of economic, 

environmental and social sustainability. The OECD (2010, p. 4) describes the SIA as an 

‘approach for exploring the combined economic, environmental and social impacts of a 

range of proposed policies, programs, strategies and action plans’, underlining that such 

‘assessments can also assist decision making and strategic planning throughout the entire 

policy cycle’. Despite its lofty goals, the use of SIA is the focus of sharp criticism. Based on 

the experience of the completed projects, the WWF (2002), for example, argues that the SIA 

mechanism has suffered from poor timing, poor coordination between researchers and 

negotiators, and limited civil society participation. Other limitations include concerns 

regarding the appropriate level of analysis. SIA relies both on quantitative and qualitative 

data to secure the widest possible credibility and acceptance. In a review of the assessment 

procedures of SIA, Cash and Clark (2001) observed that much about what makes some 

assessments more effective than others seems to be associated with the process by which 

they are developed, rather than just the product itself. 

2.4.5 Integrated sustainability assessment (ISA) 

Although not part of the categorisation by Ness et al., (2007), integrated sustainability 

assessment (ISA) is closely related to sustainability impact assessment (SIA). While SIA is 

focused on the short-term and very practical, ISA is broader, explorative, forward-looking 

and long-term orientated. 

 

ISA is defined as ‘a cyclical, participatory process of scoping, envisioning, experimenting, 

and learning through which a shared interpretation of sustainability for a specific context is 

developed and applied in an integrated manner in order to explore solutions to persistent 

problems of unsustainable development’ (Weaver and Rotmans, 2006, p. 12). 

 

ISA reflects a desire to achieve a particular vision or outcome defined by sustainability 

objectives and criteria. It assesses the extent to which the implementation of a proposal 

contributes to sustainability, in contrast with impact-driven assessment, which aims to 
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ensure that triple bottom line impacts of a proposal are acceptable compared to baseline 

conditions (Pope, 2004). ISA has its origins in objectives-led SEA. An objective-led 

assessment reflects a concept of sustainability as a goal, or series of goals, to which society 

is aspiring. This means that it is a pro-active approach, and has a ‘direction to target’ 

characteristic, although similar to the impact-driven assessments, the position of the 

sustainable state is unknown (Pope, 2004). Since the objectives define the required 

outcomes of the proposal under development, specifying objectives at the commencement 

of the process places the onus of identifying "win-win" outcomes on those responsible for 

developing the draft proposal rather on those who may be conducting a reactive impact 

assessment once the proposal has been largely developed. Table 2.1 outlines the main 

differences between SIA and ISA. 

 

Table 2.1 - Comparison between SIA and ISA 

 Sustainability impact 
assessment (SIA) 

Integrated sustainability assessment 
(ISA) 

Paradigm Incremental Transition 
Scope Narrow problem formulation Broader systems view 
Scale Single level Multiple levels 
Stakeholders Regime Local, context specific 
Goals / constraints Given Searching, explorative 
Object Specific Holistic 
Learning Cognitive / Once-off 

assessment 
Non-linear social learning / iterative 

Power Structural Innovative / empowering 
Source: Derived from Weaver & Jordan (2008) 

 

Given the prevalent view that sustainability is about positive change rather than merely 

minimising the negative, ISA clearly has more potential to contribute to sustainability than 

impact-driven assessment. However, an objectives-led approach to sustainability 

assessment has its own challenges and limitations. 

 

While the ambitions of ISA are high, the current tool-kit of ISA is not equipped to address 

the multi-dimensional complexity of urban sustainability. Although significant progress has 

been made over the past decades in the use of ISA, obvious deficiencies and limitations of 

current ISA tools have become clear. Rotmans (2006, p. 39) lists a few of these limitations 

as the imbalance between the socio-economic versus the ecological dimension, the purely 

rational representation of actors, the poor treatment of uncertainties and the single-scale 

process representation. He calls for the development of new ISA tools that do not discard 

the current ISA tools, but rather combine and use existing tools more efficiently.  
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According to Rotmans (2006) this implies that ISA needs to involve the whole palette of 

tasks and tools that are able to respond to:  

 analysing the dynamics of sustainable development using models; 

 forecasting (un)sustainable trends and developments, using assessment 

models and scenarios of the future; 

 monitoring the long-term process of sustainable development, using model-

based indicators; 

 assessing the sustainability impact of policy options, using model-based cost-

benefit and cost-effectiveness analysis; and 

 designing the process underlying ISA using participatory methods.  

 

The challenge is to use existing analytical assessment tools in a more advanced manner - 

linking and improving existing tools, while working on the next generation of ISA tools 

grounded in a new scientific paradigm (Rotmans, 2006).  

2.4.6 Review of assessment frameworks 

Over the last few years, there have been a significant increase in the development and 

application of sustainability assessment frameworks and tools at a building level and to a 

lesser extent at a neighbourhood and city-wide level. A review by Dizdaroglu (2013) found 

that although these frameworks differ in scope, most contain the common sustainability 

principles of conservation, reduction of non-renewable energy use, waste reduction, water 

efficiency, high quality public transport and social safety. Table 2.2 provides a summary of 

assessment frameworks reviewed by this study followed by a brief discussion of each 

framework. The section concludes with a summary of key findings. 
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Table 2.2 - Summary of reviewed sustainability assessment frameworks 

 Name Purpose Scale / Scope References 
1 BEQUEST Framework & 

Toolkit  
(Origin: European Union) 

A framework and toolkit to 
bridge all scales of 
sustainable development 
action from planning to 
construction.  

 City-region 
 Neighbourhood 
 Building 

 

Hamilton et 
al. (2002) 

2 AHURI-Indicator 
Framework  
(Origin: Australia) 
 

A triple bottom line 
indicator framework for 
the performance 
assessment of new 
Greenfield suburban 
development and master 
planned communities. 

 Neighbourhood Blair et al. 
(2003) 

3 PROPOLIS  
(Origin: European Union) 

A sequence of databases, 
models and tools within an 
analytical framework for 
defining long-term urban 
strategies and 
demonstrating their 
sustainability effects. 

 City-region 
 

Lautso et al. 
(2004) 

4 VicUrban Sustainability 
Charter  
(Origin: Australia) 

A checklist of performance 
measures for managing the 
design and development of 
projects to consider 
sustainable development. 

 Building VicUrban 
(2005) 

5 ENVIRODEVELOPMENT, 
(Origin: Australia) 

A scientifically-based 
assessment scheme that 
independently reviews 
development projects and 
awards certification to 
those that achieve 
outstanding performance. 

 Building Musgrave, 
(2010) 

6 LEED-ND  
(Origin: USA) 

A green certification 
framework aimed to 
develop a national set of 
standards for building and 
neighbourhood design 
based on the combined 
principles of smart growth, 
urbanism and green 
building. 

 Building U.S. Green 
Building 
Council 
(2005) 

7 BREEAM for 
Communities  
(Origin: United Kingdom) 

An environmental 
assessment certification 
system for buildings such 
as offices, homes, 
industrial units, retail units 
and schools. 

 Building Fowler and 
Rauch 
(2006), 
Berardi, 
2013 

8 UD-SAM  
(Origin: United Kingdom) 

A model system that 
allows the analysis of the 
environmental, social and 
economic costs and 
benefits in monetary terms 
of an urban environment. 

 Building 
 

Xing et al. 
(2009) 

9 SILENT  
(Origin: Australia) 

An advanced geographic 
information system (GIS) 
and indicator-based urban 
sustainability indexing 
model. 

 City-region 
 Neighbourhood 
 

Yigitcanlar 
and Dur 
(2010) 
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 Name Purpose Scale / Scope References 
10 CASBEE-City  

(Origin: Japan) 
A green certification 
framework for evaluating 
urban development and 
buildings in terms of their 
environmental 
performance. 

 City-region Murakami 
et al. (2011) 

11 LUISA  
(Origin: European Union) 

A framework to assess the 
impact of environmental, 
social and economic policy 
changes in Europe.  

 City-region Baranzelli 
et al. (2014) 

 

The following sections provide a brief overview of each framework. 

2.4.6.1  The BEQUEST framework and toolkit (EU) 

The BEQUEST (Building Environmental Quality for Sustainability through Time) framework 

and toolkit were developed by a pan-European network of scientists and practitioners. The 

vision behind the project is described in Curwell et al. (1998) and Bentivegna et al. (2002).  

The toolkit cover topics such as (i) what is sustainable urban development; (ii) how to make 

an urban project more sustainable (protocol); (iii) how to assess or evaluate the urban 

sustainability of a project supported by a directory of assessment methods; and (iv) who 

can help to understand and apply the assessment methods selected (advisors). A decision 

matrix, which later evolved to become the ‘BEQUEST framework’, was a critical element that 

formed the common foundation for linking all the modules in the toolkit (see Bentivegna et 

al., 2002).  

 

The BEQUEST framework were not considered too mechanistic in comparison to some 

expert and decision support systems that were available at the time, instead it aimed to 

provide generic advice. Users were expected to interpret the advice within their 

geographical location, sphere of activity and stakeholder groups. Feedback from end users 

indicated that they would like more advice on how to carry out actions identified in the 

protocol checklists and more information on the assessment methods including advice on 

appropriate method selection. Respondents felt that the exemplar information in the toolkit 

was biased towards planners and property developers, and was not very community 

orientated (Bentivegna et al., 2002). 

2.4.6.2  The AHURI-Indicator Framework (AUS) 

The Australian Housing and Urban Research Institute (AHURI) developed a triple bottom 

line indicator framework for the performance assessment of existing developments, and 

applied the framework to several case study areas in Australia (Blair et al., 2003). The 
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framework was developed for existing suburban areas and used a triple bottom line 

framework of economy, society and environment. The indicators were developed by a 

research team following a literature review of performance assessment tools and 

government policy. The study involved applying the indicator suite to existing suburbs in a 

comparative assessment of Master Planned Communities (MPCs) and Traditional 

Regulatory Subdivisions (TRSs), to test the hypothesis that MPCs show improved 

sustainability performance. The study concluded that the suite of indicators developed was 

too large, with overlap and redundancy, and that further work was required to reduce the 

number of indicators and raise the degree of measurability, objectivity and scope of the 

remaining indicators. The wider application of the AHURI indicator framework was found 

to be limited due to its focus on comparative assessment and the inclusion of indicators that 

might not be appropriate and/or applicable to sustainability challenges faced by particular 

contexts. The framework was useful for monitoring the "general direction" of sustainability 

performance over time in individual suburbs/towns.  

2.4.6.3  The PROPOLIS (EU) 

PROPOLIS (Planning and Research of Policies for Land Use and Transport for Increasing 

Urban Sustainability) was a research project within the Fifth Framework Program of the 

European Commission completed in 2004 (Lautso et al., 2004). The objective of the 

PROPOLIS was to define long-term sustainable urban strategies and to demonstrate their 

effects in European cities. PROPOLIS viewed urban sustainability from three perspectives - 

environmental, social and economic. Each of these dimensions was divided into themes and 

each theme comprised a set of indicators. Indicators under each dimension and its themes 

were used to measure the state of sustainability for a set of policy options. Indicator values 

were based on integrated land use and transport model outputs, which were further 

processed with tools developed for disaggregation of data, economic evaluation, decision-

making support and presentation of results.  

 

The PROPOLIS system was used in seven case studies and included Helsinki, Dortmund, 

Inverness, Naples, Vicenza, Bilbao and Brussels.  The PROPOLIS research demonstrated that 

a complete urban policy program should be evaluated both policy by policy and as a whole. 

A good urban policy program consisted of coordinated elements that work together to 

produce cumulative long-term effects that attain a balanced set of environmental, social and 

economic goals. The analytical framework of the PROPOLIS was highly technical, model-

driven and required experts in all stages of implementation (Lautso et al., 2004). 
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2.4.6.4  The VicUrban Sustainability Charter (AUS) 

The VicUrban Sustainability Charter is a checklist of performance measures that was 

developed to manage projects in support of Melbourne 2030 (State of Victoria, 2002). The 

checklist items were chosen because evidence and/or expert opinion suggested that they 

lead to improved sustainability performance, although the precise derivation is not 

immediately apparent. The approach was ‘bottom-up’ in the sense that the starting point 

for determining checklist items was the consideration of how VicUrban can improve the 

sustainability performance of its business as an urban land developer. This contrasts with 

‘top-down’ approaches, such as an environmental carrying-capacity based systems 

approach, where the entire suburb is viewed as a system. The checklist presents a selection 

of design solutions and targets, rather than end sustainability performance goals. As such, 

the Charter is not a tool for objectively assessing the sustainability of a proposed 

development in any direct sense.  

 

According to Hurley (2009) the advantage of the checklist approach was that it presented a 

flexible framework for a developer to consider sustainable development initiatives. The 

focus of VicUrban on environmental and social elements was not to the exclusion of 

economic considerations. On the contrary: the commercial considerations category 

provided the least flexibility and therefore the most prescriptive measures of the Charter. 

This reflected VicUrban’s position as a commercial land developer, operating within a highly 

competitive market place. In this commercial context, the Sustainability Charter 

represented a proactive step in the consideration of sustainable development in the 

planning, design and delivery of urban developments. 

2.4.6.5  The EnviroDevelopment (AUS) 

Develop by the Urban Development Institute of Australia (UDIA), the EnviroDevelopment is 

an industry generated, independent, national sustainability accreditation scheme. Its 

purpose is to provide an incentive and recognition for an increase in the sustainability of 

property developments in excess of regulation, across a range of environmental and 

community aspects (EnviroDevelopment, 2011). The sustainability of a project is assessed 

across six elements: water, energy, ecosystems, community, materials and waste 

(Musgrave, 2010, EnviroDevelopment, 2012). For a project to obtain accreditation it must 

comply with the EnviroDevelopment technical standards which set sustainability criteria in 

each element that exceed minimum regulatory standards. EnviroDevelopment’s national 

standards can be applied across a range of property sectors including: commercial, 

industrial, retail, low and medium density residential and mixed use (EnviroDevelopment, 
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2012). Since its inception in 2006, EnviroDevelopment has accredited over 50 projects 

across a range of development types. 

2.4.6.6  The LEED-ND tool (USA) 

The LEED-ND (or LEED - Neighbourhood Development) aimed to produce a ‘national set of 

standards for neighbourhood location and design based on the combined principles of 

smart growth, urbanism and green buildings’ (U.S. Green Building Council, 2005). The use 

of the tool was voluntary, and as such relied on developer engagement and the incentive of 

receiving ‘green’ certification. The LEED-ND was intended to be used for the assessment of 

development proposals at the planning phase, where the majority of land use decisions are 

made.  

 

The LEED-ND tool had many similarities to the VicUrban Sustainability Charter. It was 

aimed at assessing project proposals using a checklist of performance measures, which 

were determined through consultation with stakeholders. It contained many elements that 

were based on design principles, and as such relied on the assumed connection between 

principles and sustainable development performance outcomes, although targets for 

resource consumption were provided in some of the measures. 

 

Similar to the VicUrban Sustainability Charter, LEED-ND was developer-driven, aimed to 

facilitate better outcomes by intervening in the planning and design phases of new urban 

developments. The tool was independently developed with an aspirational approach, 

including significant use of measures designed to lead to significant achievements. A 

strength of LEED-ND was its seemingly open, transparent and inclusive process of 

development, and the detailed supporting information backing up the intent of the 

performance measures. However, the independent nature of the tool also presented 

limitations: as a voluntary tool it required developer engagement for implementation and 

therefore risked being used only by the already high-achieving major developers (Hurley, 

2009).  

2.4.6.7  The BREEAM-Com (UK) 

The BREEAM (British Building Research Establishment Environmental Assessment 

Method) was planned at the beginning of the 1990s and was the first multi-criterion system 

for sustainability assessment. In 2009, BREEAM Communities (or BREEAM-Com) was 

developed to assess the sustainability of a community (Fowler and Rauch, 2006; Berardi, 

2013). BREEAM-Com is an assessment method that provides a way to improve, measure 
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and certify the social, environmental and economic sustainability of large scale 

development plans by integrating sustainable design into the master planning process. 

BREEAM-Com is an independent, third party assessment and certification standard based 

on the established BREEAM methodology. BREEAM-Com applies the BREEAM methodology 

to the community level and can be used for both new and regeneration development 

projects.  

2.4.6.8  The UD-SAM (UK) 

The UD-SAM (Urban Development Sustainability Assessment Model) is a sustainability 

accounting tool that considers social, economic and environmental aspects in one tool (Xing 

et al., 2009). The sustainability assessment model (SAM) developed by Baxter et al. (2004) 

was used as a basis for the development of the UD-SAM. The aim of the UD-SAM is to allow 

analysis of the environmental, social and economic costs and benefits in monetary terms at 

different stages in the life cycle of the built environment. There are four main stages in 

developing the UD-SAM: describing the life cycle of a building in the context of urban 

development, identification of relevant sustainable development indicators, the 

quantification (monetisation) process, and presenting the output from the process in order 

to support decision making.  Similar to BREEAM, UD-SAM focused primarily at a building 

and construction level. At the core of the UD-SAM, was a set of impacts categories that were 

created by consolidating existing sustainable development indicators across different 

scales. 

2.4.6.9  The SILENT model (AUS) 

The SILENT (Sustainable Infrastructure, Land-use, Environment and Transport) model is 

an advanced geographic information system and indicator-based comparative urban 

sustainability indexing model that was develop by Queensland University of Technology in 

2009. The model aimed to assist planners and policy makers in their urban planning tasks 

by providing an integrated sustainability assessment framework (Yigitcanlar and Dur, 

2010). The model followed a strong indicator-based approach to sustainability assessment. 

The spatial indexing nature of the model was particularly useful for the analysis and the 

visualisation of comparative sustainability levels of urban localities. The SILENT model was 

applied to Gold Coast City in Queensland and produced a mappable sustainability index. The 

developers of the model acknowledged at the time that the absence of stakeholder 

participation in model preparation and application was a weakness that required further 

research. Another area identified for further development and amendment of the model 

involved the inclusion of infrastructure other than transport in the SILENT Model. 
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2.4.6.10 The CASBEE-City (JPN) 

The CASBEE (Comprehensive Assessment System for Building Environmental Efficiency) 

City is a Japanese rating system (Murakami et al., 2011). Designed specifically for city-wide 

assessment, it supports local governments and other stakeholders in identifying the 

environmental, social and economic characteristics of their city and in quantifying the 

effectiveness of their city-wide policies. CASBEE-City is based on the concept of 

environmental efficiency and it provides a combined evaluation of a city embracing two 

aspects: the environmental load imposed by the city on the wider environment outside its 

boundary, and the quality of life (environmental, social and economic) inside the city. The 

performance criteria consider aspects of the natural environment, quality of services and 

the contribution to the local environment, whereas the environmental load covers aspects 

related to the impact on local environment, social infrastructure, and energy and material 

consumptions. CASBEE results are presented as a measure of eco-efficiency on a graph with 

loads on one axis and quality on the other. 

2.4.6.11 The LUISA modelling platform (EU) 

The LUISA (Land Use-based Integrated Sustainability Assessment) modelling platform was 

developed to produce a comprehensive framework to assess the impact of environmental, 

socio-economic and policy changes in Europe by the European Commission in 2014. LUISA 

is structured in three main modules: a ‘demand module’, a ‘land use allocation module’ and 

an ‘indicator module’ (Baranzelli et al., 2014).  The demand module takes into account 

sector specific land requirements. The allocation module spatially distributes the regional 

land use demands on the basis of bio-physical characteristics; neighbourhood factors; 

competition for different land uses; and policy-based restrictions. The indicator module 

assesses the impact of policy measures. The allocation mechanism implemented in the 

LUISA platform attempts to achieve an optimal land-use distribution, based on spatially 

varying local suitability for competing land uses. 

2.4.6.12 Summary of key findings 

The review of existing assessment frameworks, in particular, the frameworks BEQUEST 

(2002), PROPOLIS (2004), LEED-ND (2005); BREEAM for Communities (2006), 

EnviroDevelopment (2010), and CASBEE-City (2011) identified several limitations.  

 

Consistent with similar reviews (Munda, 2006), the review found that sustainability 

assessments frameworks tend to rely on reductionist methodologies, models and tools. For 

example, some frameworks built descriptive models that use lists of indicators/criteria to 
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produce a single measurable index (e.g. composite urban sustainability index), a single 

dimension (e.g. environmental dimension, in the triple bottom line sense), a single scale of 

analysis (e.g. single buildings), a single objective (e.g. optimal land use allocation) and a 

single time horizon (e.g. once-off assessment). The main advantage of reductionism stems 

from its ‘user friendliness’ given its tendency to reduce the plethora of the environmental 

impacts of human activity to a limited set of numbers in order to integrate economic and 

environmental concerns in decision making. Such an approach thus seems to be compatible 

with the recurring appeal for ‘keeping it simple’ expressed by stakeholders and policy 

makers. In fact, most of the methodologies and tools discussed in this review were not 

designed for integrated sustainability assessment per se and very few of them, if any, seem 

to be flexible as to be able to assess the progress towards sustainability in a holistic manner. 

 

The established sustainability assessment frameworks continue to be building centric and 

developer driven with the incentive of receiving ‘green’ certification. The sustainability 

assessment of the built environment continues to be dominated by rating tools originally 

developed for measuring building performance and later adapted to apply to a larger scale 

(e.g. LEED-Neighbourhood Development, BREEAM for Communities and CASBEE-City). 

Sustainability assessment systems for buildings were first developed in Europe and North 

America, before diffusing worldwide (Sev, 2011; Berardi, 2012). Although there is a high 

demand and attention to green buildings, these have demonstrated insufficient to guarantee 

the sustainability of the built environment (Cole, 2010).  

 

Recent literature has discussed the importance to go beyond the sustainability assessment 

of single buildings and to enlarge the assessment scale to communities and cities (Hurley 

and Horne, 2006; Berardi, 2011; Turcu, 2012). The increase in the scale allows for the 

consideration of aspects not accounted for when simply focusing at a building scale. 

Hurley's (2009) critique is the most relevant. Hurley dismissed these tools as little more 

than sustainability rhetoric ‘doing little more than dressing up the status-quo’ (Hurley, 

2009, p. 20) to divert attention away from the true underlying sustainability issues. The 

weaknesses identified include: a lack of rigour in defining what context ‘sustainability’ was 

being addressed, little transparency in the interpretation of sustainability and limited 

accountability of the governing body. Hurley's view is that these tools are generally applied 

by a few developers, with no real impact on the majority of new housing stock. The question 

remains to what extent similar assessment tools are being used by governments to inform 

the drafting of statutory city plans and policies, many of which are used to assess new 

development proposals from the construction industry. 
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The challenge is that sustainability assessments at the community or city level are proving 

to be much more than the summation of individual green buildings and infrastructures 

(Haapio, 2012; Mori and Christodoulou, 2012). The switch to a larger scale cannot be 

considered simply as the aggregation of sustainable objects, as scaling up results in complex 

interactions. These interactions may significantly alter the results that may have been valid 

on the building scale (Bourdic and Salat, 2012). Requests to go beyond the building-centric 

approach in the sustainability assessments have led to discussions of new possible areas of 

sustainability within the built environment (Conte and Monno, 2012; Berardi 2013; 

GhaffarianHoseini et al., 2012). One of the main critiques of sustainability assessment on the 

building scale has been its inability to capture what makes a built environment sustainable 

for its citizens (Rees and Wackernagel, 1996). Previous considerations show that 

communities are nowadays considered as a proper scale to assess sustainability of the built 

environment (Mori and Christodoulou, 2012). 

 

Most sustainability assessment frameworks were found to be dominated by an 

environmental and biophysical based approach. Pope et al. (2004) and Tanguay et al. (2010) 

offered a review of available indicators for measuring sustainability. They showed that most 

of the currently used frameworks are characterised by a strong environmental approach. 

This is evident considering indices such as the Ecological Footprint, the Water Footprint, 

the Environmental Sustainability, and the Environmental Vulnerability. The preservation of 

natural resources is a key component in ensuring sustainability, and in fact, the 

environmental quality is a key dimension of people’s well-being. Furthermore, people also 

directly benefit from environmental assets and services as these allow them to satisfy basic 

needs and to enjoy leisure time. Thus, it is commonly accepted that environmental 

sustainability has an effect on both the economic and social well-being of communities 

(Vallance et al. 2011). 

 

Frameworks lacked appropriate assessment of social sustainability. Although it is 

unavoidable that a sustainable city should promote social relationships and well-being of 

citizens, the analysed frameworks poorly assess the importance of social life. The low 

importance towards social aspects is caused by the preference of approaches that consider 

almost exclusively the physical and material properties of the built environment. On the 

contrary, the new interpretations of sustainability and the increasing awareness that the 

built environment is more than the physical space should lead to an increase in social 

criteria in sustainability assessment frameworks (Bond and Morrison-Saunders 2011; 

Berardi 2013), such as material well-being, quality of life and social cohesion. 
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In some frameworks, there were a misinterpretation of economic sustainability. The 

frameworks are hesitant in promoting business and economic opportunities. Berardi 

(2013) states that the reasons for this can be found in the strong focus which has historically 

been given to the economic aspects in environmental impact assessments and requests to 

reduce the weight of economic criteria. However, local businesses and new economic 

activities are critical for sustaining communities. As a result, sustainable assessment 

frameworks should be able to take into account these, and promote both economic growth 

and environmental protection.  According to Albino and Dangelico (2013), criteria referring 

to socio-economic aspects within an urban community have to be taken into account to 

prevent a decoupling between these two aspects.  

 

Most frameworks adopted a static, once-off approach, where assessment is a process 

realised once at the beginning of the planning and design process. However, recent 

definitions of sustainability assessments have encouraged looking at this as a moving target, 

showing that assessments done at a single time are not sufficient (Brandon and Lombardi, 

2005).  Instead, continuous assessment should be incentivised, in a way that sustainability 

assessments become an iterative process, which could be used to map the evolution of 

urban development (Bentivegna et al., 2002; Lowe, 2008). This corresponds to the need to 

use assessment frameworks as diagnostic tools for monitoring urban development 

programs.  

 

The review also found that methodologically, frameworks are not explicit enough, leaving 

interpretation of use to the end user. Some frameworks tend to be highly analytical and 

rational in nature, relying mostly on databases, tools, models and experts with limited 

stakeholder engagement. An important opportunity for adapting assessment frameworks is 

offered by stakeholder engagement. Mathur et al. (2008) has conceptualised the importance 

of stakeholder engagement in the implementation of sustainability assessment frameworks. 

As Reed et al. (2006) found, the local context only becomes visible when the sustainability 

criteria are checked through the lens of local communities, because these are needed to 

unpack area-specific and hidden local conditions that shape local sustainability. Lastly, 

some assessment frameworks showed a strong link with the local context in which they have 

been developed. This relationship limits the use of these frameworks in other contexts, 

unless the frameworks have been designed to allow criteria to be modified to represent 

more closely the human and environmental dynamics of an area.  
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2.5 Modelling support 

Sustainability assessment approaches rely increasingly on the support of computer 

modelling tools to represent, describe, analyse and simulate major processes related to the 

sustainability of socio-ecological systems. The majority of the approaches appear to employ 

specialised computer models for predominantly one (or occasionally two) of the tasks 

associated with a well-integrated sustainability assessment process. These models have 

mostly been developed within traditional scientific disciplines and differ in theoretical 

background, mathematical structure, time scales, spatial scales, thematic coverage, 

modelling objectives, and outcomes (Rotmans and Weaver, 2006; Weaver and Jordan, 

2008). Despite significant progress towards the development of computer models to 

support assessment practice, their use is far away from being trivial or the norm.  

 

A lack of model-process integration produces several questions: Why are existing model 

instruments not used more often in planning practice? How can the use of existing 

modelling instruments be improved? The following sections provide an overview of the 

many continuing modelling implementation issues described in the literature (the so-called 

‘implementation gaps’) and examples of conceptual frameworks that have been developed 

in response.  

2.5.1 Modelling implementation issues 

Models are useful in helping evaluate alternative futures and to explore the possible 

consequences and impacts of those alternatives (US EPA 2000, p. 7). But why are they not 

being used as planning supports more often? And are there specific problems in how 

modelling and planning activities integrate?  

 

Though widely adopted and of significant benefit, the limitations of models are well 

documented and include aspects such as their excessive data requirements and complicated 

nature (Lee, 1973, 1994; Timmermans, 2003; Brugnach et al., 2007; Harding, 2007 and 

Waddell, 2010). The advent of the ‘information age’ has increased the availability of data, 

stimulated growth of GIS and related techniques, such as cellular automata (CA) and agent-

based modelling (ABM) and greatly expanded access to computing. Today, there is much 

less questioning about whether to use models, but much more about when to do so, the 

appropriateness of a model system and how to improve the confidence of practitioners in 

model use.  
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The role and potential use of models in rendering planning support are well documented 

(Klosterman, 1999; Harris, 1999; Brail and Klosterman, 2001, Vonk et al., 2005 and 

Geertman, 2002, 2006). However, there is evidence to suggest that the place of modelling in 

planning practice remains problematic after four decades of efforts in bringing the two 

fields closer together. This is evident when studying the planning support system (PSS) 

literature.  

 

Vonk et al. (2005, pp. 916-917) explored some of these concerns in an international survey 

of planners using various planning support systems (PSS). They found that there were three 

key barriers to adoption: ‘experience [of the system] within the planning organisation’, ‘user 

friendliness’ and ‘users' awareness of [the] potential of planning support systems’. In 

addition, the quality and the accessibility of the input data were seen by planners as 

insufficient, and organisations were not providing enough implementation support for 

these systems (Vonk et al., 2005, p. 916). The same researchers then looked at how 

geospatial planning support systems were being adopted by planning organisations in the 

Netherlands, interviewing geo-spatial officers, planners and managers within these 

agencies. They found that failure to disseminate and take up these systems was viewed as 

relating to the attitude of management, the social organisation of the (end) users, the 

awareness of the potential of the systems, and implementation support. Only informal 

adoption pathways were generally employed across the planning organisations (Vonk et al., 

2007, pp. 750-752). 

 

A common theme is that planning practitioners remain uncommitted and have never fully 

embraced the use of models. Geertman (2006, p. 863) suggests that this neglect is 

remarkable against the background that planning support instruments are increasingly 

finding their way from the scientific community into the marketplace and planning tasks 

characterise themselves increasingly by their growing complexity. He lists a number of 

reasons for this apparent neglect.  

 

Firstly, there is little empirical proof of the actual worth of modelling. According to Vonk 

and Geertman (2008), very few real world studies have been conducted to find proof of the 

benefits of modelling in planning practice. This leads to a situation in which the use of 

modelling in planning is often defended unconvincingly. Secondly, technology still drives 

modelling instead of the other way around. Researchers around the world continue to 

develop a broad range of model systems that are hardly used in planning practice 

(Klosterman and Pettit, 2005). Many are developed solely for scientific purposes rather than 
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commercial use, do not leave the development laboratories, or are only used once or twice. 

Previous studies show that currently, a large range of model systems exists, but the 

implementation in practice lags far behind the supply of tools (Miller, Kriger & Hunt, 1998; 

Stillwell, 1999; Brail and Klosterman, 2001; Geertman and Stillwell, 2003). Other supply 

side problems include: few comparative evaluation studies to learn lessons from; model 

system use limited to national boundaries; poor fit to planning tasks and users’ needs; 

demand for simple systems, yet the continued supply of complex model systems; and a poor 

fit of model support to executive and political demands. 

 

In contrast to the ample attention given to improve the supply side of modelling in the 

literature, the demand-side research according to Geertman (2006) has received much less 

attention. In a 2008 empirical study, Vonk and Geertman (2008) identified several demand-

side bottlenecks. Firstly, the quality of the model system is an important bottleneck needing 

significant improvement in terms of usefulness and user-friendliness. In addition, while 

supply focuses on delivering advanced model systems, practice demands simpler systems. 

Secondly, managers consider the implementation of a model system to be risky and fail to 

take decisions to adopt model systems. Thirdly, the diffusion of the model system is 

hampered by the lack of cooperation between modellers and planning practitioners. Their 

study further identified a lack of awareness concerning the existence and potential of model 

systems in planning practice; a lack of experience in using model systems; a lack of user 

friendliness and usefulness.  

 

The problem is compounded by the variety of planning theoretical perspectives applied in 

government, from rational planning and the use of expert orientated instruments (Jenkins, 

1978; Downs and Larkey, 1986) to more collaborative planning where facilitation of 

‘reasoning together’ appears to be the medium for processing information and generating 

knowledge (Healey, 1997, 1998). Collaborative planning is an inclusive planning approach 

that involves multiple actors being empowered to shape the planning process and 

ultimately the planning strategy.  From a modelling perspective, this saw the arrival of 

participatory modelling approaches (Klosterman, 1999; Kwartler & Bernard, 2001; Glackin, 

2012).   For example, in recent times, there has been a move to more group decision making 

modelling tools that utilise interactive touch table technology (see for example, Arciniegas 

et al., 2013 and Sharma et al., 2011). Olsson and Anderson (2007) investigated the 

possibilities and problems with the use of models as a communication tool and identified 

two problems. Firstly, models are laden with choices and thus depend on assumptions and 

priorities of modellers. Secondly, several factors influence the ability and willingness of 
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stakeholders to criticise or accept results of the modelling exercise. Recognised factors 

likely to influence stakeholders’ acceptance of model-derived results include issues at stake, 

stakeholders’ ability to criticise model derived information, and their trust in the 

institutions that have developed or applied the models. But are these modelling challenges 

universal? 

 

Studies of Australian modelling practice suggest that the challenges confronted are much in 

line with those of international literature. Pettit et al. (2008, p. 451) explored the adoption 

of the What-If? planning support and modelling system in the Mitchell Shire in Victoria, 

Australia, finding that planners struggled to understand the tool, and that there were needs 

in support for and evaluation of similar tools. Williamson and Parolin (2012) used actor 

network theory to explore planning support systems employed in three applications in New 

South Wales. Where there was a strong link of the system to explicit policy or planning 

legislation, there was greater success in linking planners and modellers. Adoption and use 

were hampered by actor network instability in the form of the departure of a key focal 

modeller, situations where a whole network relied on a single modeller or networks 

without consistent funding for the modelling systems and their on-going maintenance and 

support. The researchers noted that modelling projects did not include project evaluations 

and feedback loops to support improved research and development of such tools 

(Williamson and Parolin 2012, pp. 82-83) which limits capacity to improve practice. 

 

The consequence of modelling instruments not being widely applied is that there are few 

lessons learned about the effective development and application, resulting again in fewer 

applications (Vonk and Geertman, 2008).  To improve the uptake of models, it is essential 

that lessons are learnt about how to effectively develop and apply model supports.  

In an attempt to break this vicious cycle several conceptual frameworks have been 

proposed to help learn where bottlenecks are and to pose ways of solving them. The next 

section describes the conceptual frameworks of Geertman (2006); Te Brommelstroet and 

Bertolini (2008) and Van Delden et al. (2011). 

2.5.2 Conceptual frameworks of good modelling practice 

Stan Geertman (2006) proposed a framework for improved planning support systems (PSS) 

based on lessons and experiences. These lessons are presented as influential factors on the 

adoption of planning support instruments in planning practice. Figure 2.6 presents an 

overview of these factors. 
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Source: Derived from Geertman (2006) 

Figure 2.6 - Influential factors in the adoption of planning support instruments 

 

Te Brömmelstroet and Bertolini (2008) proposed a new participatory development 

approach for PSS, termed ‘mediated planning support’ (MPS). MPS is founded on insights 

from knowledge management, system dynamics and software innovation and has been 

applied in the Greater Region of Amsterdam. The academic foundations of the framework 

are discussed in a paper by Te Brömmelstroet and Schrijnen (2007). The core guiding 

principles of the approach are: (1) an iterative stepwise approach, to give structure; (2) 

experiencing, reflecting, conceptualising and experimenting with every product; (3) 

socialising through a group learning process to link tacit and explicit knowledge; (4) 

involvement from problem definition to defining strategies to make PSS an integral part of 

the planning process; (5) constructive and continuous dialogue between planners and PSS 

developers; (6) a mediator who actively structures the dialogue between PSS developers 

and planning practitioners; (7) use of as much standing technologies as possible to 

overcome acceptance bottlenecks; and (8) keep it as simple as possible, but not simpler than 

necessary. Te Brömmestroet and Bertolini (2008) believed that besides addressing the 

‘implementation bottlenecks’ of PSS, their iterative and inclusive approach will foster 

interaction between tacit an explicit knowledge and create improved relationships between 

planning practitioners and model developers. 

 

A framework by Van Delden et al. (2011) states that in order to deploy a decision support 

system (DSS) as an instrument for policy making the system must proof that it matches the 

perceptions, experiences and operational procedures of the policy makers and that it 

enhances their current policy practices (McIntosh et al., 2007; Te Brömmelstroet and 

Bertolini, 2008).  
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Similar to the conceptual framework by Geertman, Van Delden et al. (2007) believed that 

there are some important lessons learnt from the past development of several DSS 

instruments and on that basis proposed a conceptual framework for the design, 

development and implementation of a DSS. According to Van Delden et al. (2007) an ideal 

DSS development process can be best described as an iterative process of communication 

and social learning amongst four parties: the end-user, the scientist, the information 

technology (IT) specialist and the architect. The relationship is presented in Figure 2.7. 

 

 

Source: Derived from Van Delden, et al. (2011) 

Figure 2.7 - Framework for decision support system (DSS) implementation 

 

They concluded that the model development community need to move away from providing 

more sophisticated model systems and instead should concentrate on achieving a sufficient 

and useful integration of model systems more routinely. In addition, they felt that examples 

that are more practical will help in gaining a wider understanding and acceptance of model 

systems. 

 

The next section provides a brief overview of the main modelling approaches used in 

planning practice. 

2.5.3 Modelling approaches  

Modelling approaches in planning have evolved not only as a result of technological and 

mathematical advances, but also as urban realities and theoretical conceptualisations of 

cities have changed.  Prior to Lee’s watershed ‘Requiem for large-scale models’ (1973), 
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which predicted the demise of large-scale urban models, models were predominantly top-

down, deterministic and not implemented as part of a collaborative planning process.   At 

this time, cities were based on industrial economies and conceptualised as simple systems 

with a finite number of interacting individual elements (Sui, 1997).   

 

Models post-Lee (1973) were developed on the basis of the evolving conceptions of cities 

based on knowledge, as organic, complex-adaptive socio-ecological systems, with large 

numbers of individual, intelligent, self-organising, adaptive agents, continually modifying 

their behaviour in response to new information.  Interactions between agents are pre-

eminent and generate unexpected outcomes.  Models are accordingly now increasingly 

being based on non-linear dynamics, chaos theory, fractals, cellular automata and neural 

computing and are highly disaggregated, based on the premise that cities are driven by 

bottom up processes (Batty, 2005). 

 

Iacono et al. (2008) identified three broad approaches to modelling in urban planning 

practice namely, spatial interaction models (pre-Lee, 1973 era); econometric models 

(1980s and 1990s); and microsimulation, agent-based and cell-based models (2000 

onwards).  The sections below provide a brief overview of each approach. 

2.5.3.1  Spatial interaction models 

Spatial interaction models, also referred to as Lowry-tradition or gravity-based models, are 

considered ‘top-down’ approaches – interactions are specified as a set of aggregate 

relationships based on the behaviour of a representative individual, usually the mean 

calculated from a representative sample of the population.  The vast majority of current 

operational models used in planning practice follow these approaches (Iacono et al., 2008).  

Spatial interaction models use gravity theory to allocate households and workers in closest 

proximity to highest concentrations of workplace.  There is no representation of land 

markets with explicit prices.   

2.5.3.2  Spatial econometric models 

Spatial econometric models are grounded in land market economic theory and can be either 

input-output or microeconomics-based. This area has been extremely active in academic 

pursuit generating models representing various economic concepts, ranging from neo-

classical, evolutionary and ecological economics. These models have attempted to find ways 

of embracing uncertainty and dealing to a various degree of success with long-range 

perspectives. Despite this, they have been poorly equipped to accommodate a holistic 
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perspective, address the local-global perspective or acknowledge the need for stakeholders’ 

participation (Partridge et al., 2012). 

2.5.3.3  Microsimulation models 

A more recent trend is the development of urban models within a microsimulation 

framework, which attempt to disaggregate population and simulate changes from the 

bottom-up, including multi-agent models (Castle and Crooks, 2006) and a special type of 

multi-agent model, cell-based models (Torrens and Benenson, 2005; Stevens and 

Dragicevic, 2007; Moghadam and Helbich, 2013).  ‘Micro’ relates mainly to disaggregation 

while ‘simulation’ refers to modelling a system as a dynamic and/or complex system, whose 

behaviour must be explicitly modelled over time.  Cell-based models, particularly those 

based on cellular automata theory can be considered an extension of agent-based 

microsimulation models in which individual cells act as the agents rather than individuals 

or households (Iacono et al., 2008). Examples of microsimulation models are UrbanSim 

(Waddell, 2006), MATSim (Nicolai and Nagel, 2013) and SLEUTH (Clarke and Chaudhuri, 

2013). Excessive data preparation requirements and the complex nature of 

microsimulation models have contributed to the models being confined mostly to research 

laboratories. 

2.5.3.4  Rule-based modelling approaches 

Rule-based modelling approaches, are not usually found in formal urban model 

classifications, with Pettit et al. (2013) referring to them more broadly as planning support 

systems (PSS).  Rule-based modelling approaches distribute an independent dwelling 

projection for an urban region to small geographical zones by mimicking the land 

development process.  Allocation is based on an estimate of each zone’s probability of 

development in each projection interval, which is often assumed to be influenced by factors 

such as amount of available land; zonings; distance from employment nodes; transportation 

availability; and access to schools.  Such rule-based approaches have a useful role in making 

models more accessible to planners and other key stakeholders who can interact with them 

in real-time, making them more readily able to support a deliberative planning approach.  

There is a risk, however, that users could interpret the models as being more behavioural 

than their rules actually imply (Waddell & Ulfarsson, 2004).  An example of a rule-based 

application modelling approach is What if? (Klosterman, 1999). Over the last four years the 

Australian Urban Research Infrastructure Network (AURIN) has been working with What 

if?Tm Inc. to create an online open source version of the desktop version of What if?, known 

as the Online What if? (OWI) (Pettit et al., 2013, 2015). 
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2.6 Summary of the Chapter 

This section summarises the key findings of the literature review and concludes with 

identifying those research gaps that are pursued by this study. 

 

Cities present the greatest opportunities to make the changes necessary for sustainable 

development.  For sustainability development, we need an improved understanding of how 

cities evolve through the interactions between human behaviours and environmental 

processes to answer critical sustainability questions. 

 

Efforts to understand the interactions between urban development and environmental 

change led to several conceptual models of cities as urban ecosystems. The literature review 

explores two frameworks.  Alberti's (1999) urban ecological framework that provides an 

understanding of basic human processes in relation to nature and Brandon and Lombardi's 

(2005) multi-model system that offers a useful checklist of elements to guide urban system 

analysis. Both has limitations, the former only provides a very basic understanding of social-

ecological systems and the latter not yet a systems approach that describes the 

interdependent and interactive nature of system elements. 

 

The social-ecological system perspective offers an alternative interpretation to the planning 

of sustainable cities based on the notion of an interdependent and interconnected living 

world in which humans are an integral part of nature and part of the processes of co-

creation and co-evolution that shape the world. However, the difficulties in the 

sustainability assessment of cities from this perspective are greater because the object of 

the assessment is not a bounded entity. Boundaries are drawn to answer a specific question.  

 

There are, nonetheless, a number of commonalities, upon which the notion of sustainable 

development can be implemented in practice. These commonalities include that it is a 

temporal concept that includes future generations and their needs; that it operates at 

multiple scale levels; requires systems information; and requires trade-offs to be made 

between the social-cultural, economic and ecological dimensions. Despite the uncertainty 

of the direction of sustainable development, it is necessary to identify the essential 

component systems and provide essential and reliable information about the viability of 

each and of the total system.  
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As a result, sustainable development efforts are increasingly developing new approaches, 

techniques and tools to assist in evaluating urban policies. From the literature review, it is 

evident that we can expect a growing demand for such efforts for several reasons. Firstly, 

the costs of unsustainable behaviour are becoming more evident at every level as both 

citizens and governments across the world are increasingly aware of the interconnections 

among economic, social and ecological considerations (e.g. climate change). Secondly, we 

are finding ourselves increasingly in an urbanised world where more than half of the 

world's population live in urban areas and this trend is likely to continue. Thirdly, urban 

areas are the lowest level where problems can be meaningfully resolved in an integrated, 

holistic and sustainable manner and lastly, the number of communities experimenting with 

integrated sustainability assessment is increasing.  

 

Consequently, integrated sustainability assessment is increasingly viewed as an important 

tool to aid the movement towards sustainable development. Sustainability assessment is 

often described as a process of evaluating the implications of an initiative on sustainability, 

where the initiative can be a proposed or existing plan, policy, program, project or piece of 

legislation. Integrated sustainability assessment is still immature, but is becoming a rapidly 

evolving field of research practice. The field is not well defined theoretically and lacks well-

developed and well-documented, standard methods. Most of the successful integrative 

experience to date has been due to learning-by-doing and much of the practice is informal.  

 

Sustainability assessment frameworks are increasingly being used to serve as procedural 

tools in the sense that they do not carry out a particular kind of analysis, but are procedures 

designed to connect to a decision-making process and within which a range of participatory 

and analytical tools can be applied.  Consistent with similar reviews, a review by the study 

found that sustainability assessments frameworks tend to rely on static, once-off and 

rational methodologies, models and tools with few that are flexible enough as to be able to 

assess the progress towards sustainability in a holistic manner. The established 

sustainability assessment frameworks continue to be building centric and developer driven 

with the incentive of receiving ‘green’ certification. Others are dominated by a strong 

environmental approach, lacking the assessment of social sustainability or misinterpreting 

economic sustainability. Lastly, some assessment frameworks show a strong link with the 

local context in which they have been developed. This relationship limits the use of these 

frameworks in other contexts. 
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Then there are modelling supports. Sustainability assessment approaches rely increasingly 

on the support of computer modelling to represent, describe, analyse and simulate major 

processes related to the sustainability of socio-ecological systems. Despite significant 

progress towards the development of computer models to support assessment practice, 

their use is far away from being trivial or the norm. Two broad sets of issues have been 

prominent in the literature and in practice in the last decade: incorporating behavioural 

responsiveness in the internal functioning of models and enhancing the communication 

between models and users.   

 

This is evident in the evolution of modelling approaches (post-Lee, 1973) not only because 

of technological and mathematical advances, but also as urban realities and theoretical 

conceptualisations of cities have changed.  Models are increasingly developed based on the 

evolving conceptions of cities based on knowledge, as organic, complex-adaptive socio-

ecological systems, with large numbers of individual, intelligent, self-organising, adaptive 

agents. An example of these are agent-based modelling. The dilemma is that attempts to 

improve behavioural responsiveness have resulted in more complicated, detailed and 

difficult models, making them more difficult to use.   The problem is compounded by the 

variety of planning theoretical perspectives applied in practice, from rational planning to 

more collaborative planning which involves multiple actors being empowered to shape 

policy. In response, many modelling systems are increasingly making use of interactive 

touch Table technology.  

 

From the research gaps, it is evident that integrated sustainability assessment is a complex 

appraisal method. It aims to support policy- and decision-making in a broad environmental, 

economic and social context, and to transcend a purely technical/scientific evaluation. The 

literature review opened almost as many questions as it answers. Only some of the 

requirements that are needed to ensure that sustainability assessment frameworks can be 

used as valuable tools in planning practice are known. We also know less about how 

Australian planners and modellers view the use of integrated sustainability assessment 

frameworks in planning practice. 

 

Australian research studies within this field appear to employ sophisticated methods for 

predominantly only one (or occasionally two) assessment functions.  For example, some 

focus on developing an integrated description of the urban problem by developing large-

scale computer simulation models (Stimson et al., 2012).  Others focus on the selection of 

evaluation criteria, sustainability indicators, or methods for trading off amongst diverse 



Chapter 2 - Literature Review 

 

 

62 

competing criteria in order to evaluate policy options, as in cost-benefit and multi-criteria 

analysis (Moglia et al., 2012; Hezri and Dovers, 2009).  Other studies focus on achieving 

integration of the assessment process itself with the community, achieved mainly by 

involving stakeholders and resources dedicated to communication (Rosemary et al., 2012).   

 

Thus, there is a need for a more holistic approach to the design of integrated sustainability 

assessment frameworks that will incorporate systematic methods for the design of 

integrated policy options to achieve urban sustainability outcomes.   

 

Such a framework needs to coordinate four aspects of an integrated sustainability 

assessment process: (1) system understanding and description; (2) policy design; (3) policy 

outcome assessment; and (4) context. Central to the success of such a framework is the 

ability to integrate stakeholder participation and modelling supports. No single model 

system can capture all the stages and dimensions of an integrated sustainability assessment 

process. The challenge is to use a combination of models and tool supports in a more 

advanced manner by linking and integrating these more effectively throughout the process 

of framework implementation. To advance research in this area, this study designs an 

integrated sustainability assessment framework. The next chapter presents the 

methodology that was used by the study to design and test such a framework. 
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Chapter 3 - Research Methodology 
 

3.1 Introduction 

Chapter 2 identified several research gaps. Gaps included that the majority of sustainability 

assessment approaches tend to be once-off approaches, dominated by environmental 

criteria, building centric, developer driven and lacked stakeholder involvement. 

Approaches were also viewed as too context-specific and lacked model-process integration. 

Much needs to be resolved. 

 

The aim of this study was to develop a multi-dimensional assessment framework for 

Australian planning practice. Such a framework needed to coordinate four aspects of an 

integrated sustainability assessment process: 1) system understanding and description; (2) 

policy design; (3) policy outcome assessment; and (4) context. Central to the success of such 

a framework was the ability to integrate stakeholder participation and modelling supports. 

 

The study was grounded in empirical practice by using a program of research that was 

experimentally developing and using with practitioners an improved framework, involving 

and learning from practitioners throughout the process of framework design, testing and 

use. 

 

This chapter introduces the research methodology for the design and testing of a multi-

dimensional assessment framework. Informed by the research gaps, four research 

questions guided the program of research into the design and testing of the framework: 

 

(1) What theoretical and methodological foundations need to be taken into account 

when designing an integrated sustainability assessment framework? 

(2) Informed by an ISA methodology of Weaver and Rotmans (2006), how can 

integrated sustainability assessment frameworks be designed to facilitate: 

(a) integration between system understanding and description, policy 

design, policy outcome assessment and context? 

(b) integration of modelling activities? 

(c) stakeholder participation? 

(d) user acceptance and implementation in practice? 
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(3) What requirements are there to ensure that models can be used as valuable 

tools in integrated sustainability assessment processes in practice? 

(4) What changes and additions are required to UrbanSim to adapt it for use in 

Australian planning practice and framework implementation? 

 

The chapter comprises of nine sections.  

 

The first section presents an overview of the research approach and design, followed by a 

section that introduces the case study area for the research. The third section describes a 

theoretical framework followed by a section that describes the method for synthesising 

preliminary design principles for framework design.  The fifth section describes the method 

of adapting an ISA methodology as a basis for a preliminary framework design. The next 

section describes the method of inquiry into modelling challenges and requirements 

necessary for improved model-process integration.  The seventh section describes the 

method of adapting UrbanSim for framework implementation and the method of collecting 

views on a prototype UrbanSim. The eighth section describes the method of implementing 

a revised framework. The chapter concludes with a summary of the chapter. 

3.2 Research Approach and Design  

This study involved the design, testing and use of an integrated sustainability assessment 

framework with practitioners. Finding a research approach that blends empirical research 

with theory-driven design became an important consideration and for this reason, design-

based research (DBRC, 2003, p. 5) was chosen as the most appropriate approach for the 

study. 

 

The aim of design-based research (DBR) is to address and solve practical problems by 

designing and enacting interventions, while extending theories or developing ‘proto-

theories’ and refining design principles to promote fundamental understanding.  DBR is 

theory-driven and grounded in real-world contexts (Wang and Hannafin, 2005, p. 9).  DBR 

requires interactive collaboration of researchers and practitioners to ensure that the 

designed innovation (in this case an urban sustainability assessment framework) achieves 

its goal (Herrington et al., 2007). DBR differs from routine design. Routine design is the 

application of existing knowledge. On the other hand, DBR addresses important unresolved 

problems in unique or innovative ways or solve problems in more effective or efficient ways. 

The key differentiator between routine design and DBR is the clear identification of a 

contribution to current knowledge. DBR integrates the development of solutions to 
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practical problems in learning environments with the identification of reusable design 

principles. In DBR, development and research take place through continuous and iterative 

cycles of ‘design, enactment, analysis and redesign’ (Collins, 1992). Figure 3.1 illustrates the 

differences between predictive and design-based research. 

 

Source: Reeves (2006) 

Figure 3.1 - Predictive and design-based research approaches  

 

The DBR process consists of two processes and four design products. The two processes are 

design and development, followed by a process of implementation and evaluation (Figure 

3.2). The products are constructs, models, methods and instances (Hevner, et al., 2004).  

 

 

Source: Derived from Hevner et al. (2004) 

Figure 3.2 - Design based research framework  
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The environment defines the problem space in which reside the phenomena of interest and 

comprises of organisations and the urban systems they serve. In an organisation, are the 

goals, tasks, problems and opportunities that define planning needs as they are perceived 

by people. Such perceptions are shaped by the roles, capabilities and characteristics of 

people. Planning needs are assessed and evaluated within the context of organisational 

strategies, structure, culture and existing processes. Together these define the planning 

need or ‘problem’. Framing research activities to address planning needs assures research 

relevance. 

 

The knowledge base provides the materials from and through which the research is 

accomplished. The knowledge base comprises of foundations and methodologies. 

Foundations consist of theories, frameworks, constructs, models, methods and instances 

used in the design and development phase of the research study. Methodologies provide 

guidelines used in the implementation and evaluation phase. Rigor is achieved by 

appropriately applying existing foundations and methodologies.  

 

Guided by the requirements of DBR, the study comprised of three stages. The stages and 

relationships between stages are illustrated in Figure 3.3, and together constituted the 

research design. 

 

Stage 1 involved a detailed literature review into leading practice and problems around 

planning cities as social-ecological systems and the use of sustainability assessment tools 

and modelling supports. The literature review did not perform only the usual functions 

associated with a review - such as, the identification, location and analysis of documents 

relating to the research problem, or the building of a logical framework for the research and 

identification of research gaps, but in addition facilitated the process of developing a 

theoretical framework and a set of preliminary design principles in Stage 2. 

 

A theoretical framework was considered essential and framed the ‘lens’ through which the 

problem of designing an urban sustainability assessment framework was approached. This 

in turn provided the basis from where a more detailed content analysis was conducted to 

synthesise preliminary design principles from literature in Stage 2.  

 

Stage 2 focused on the implementation of five cycles of design, data collection, analysis and 

redesign (see Figure 3.3).  
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Figure 3.3 - Research design  

 

The first design cycle used content analysis to synthesise key theoretical concepts from 

literature as a basis to develop a set of preliminary design principles. Guided by a theoretical 

framework (see section 3.4) and the preliminary design principles, the second design cycle 
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adapted an ISA-framework of Weaver and Rotmans (2006) as a basis for the design of a 

preliminary framework.  

 

The next two design cycles focused on refining the preliminary framework design and 

involved practitioners and modellers from a single case study area. The third design cycle 

dealt with user perceptions around model use in planning practice and how to improve 

model-process integration in the framework. The fourth design cycle involved adapting 

UrbanSim to support framework implementation and sourcing the views of practitioners 

and modellers on model performance and model results.  The results of the two design 

cycles informed amendments to the preliminary framework design.  

 

The final design cycle implemented a revised framework for the broader Meadowbrook 

area in Logan City and sourcing the views of practitioners on framework performance. The 

results of the design cycle informed a final round of amendments to the framework. Stage 

two concluded with a final framework design for the study. 

 

The study concluded in Stage 3 with a discussion of key findings, implications and directions 

for future research. 

 

The detail of each of the five design cycles in Stage 2 will soon be explained, but first the 

case study area is introduced, followed by an explanation of the theoretical framework that 

underpinned the development of reusable design principles for framework design. 

3.3 The Case Study 

Three of the five design cycles (see Stage 2 in Figure 3.3) involved a panel of practitioners 

and modellers from a single large local government authority in Queensland who agreed to 

assist with aiding the framework’s development and reflected on key aspects of the process 

over time. One local authority only was selected based on the limited resources available to 

the study and the very large effort required for data gathering, model development, and 

workshop exercises. This limited the extent to which research findings can be transferred 

or generalised.  

 

The research was conducted in the City of Logan in Queensland. Logan City is a rapidly-

growing South East Queensland city, strategically located between the Local Government 

Areas (LGAs) of Brisbane, the Gold Coast, Redland City and Ipswich City. The city has a 

distinct sense of community and is home to more than 295,000 people from over 200 
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different cultures across 64 suburbs (ABS, 2011). Logan City is well connected by a regional 

road network and rail system. The city is varied in land use ranging from rural communities 

in the south to urbanised centres and suburbs in the north. At the time of the study, Logan 

City was projected to increase its population to over 452,000 people by 2031 (Queensland 

Government, 2009).  Framework implementation focused on the Meadowbrook area in 

Logan City.  Figure 3.4 indicates the location of Meadowbrook in Logan City. This area was 

selected because of its high growth potential and the presence of a combination of social, 

economic and environment issues. 

 

 

Figure 3.4 - The case study area in Logan City, Queensland, Australia 

 

The study involved adapting UrbanSim for framework implementation. The process 

involved the development of a prototype UrbanSim for the Meadowbrook study area 

comprising of the suburbs of Loganlea and Meadowbrook in Logan City in 2011. The 

Meadowbrook study area covered an area of 1,126 hectares with a total population of 9,655 

(ABS, 2011). Figure 3.5 displays the area of extent of the Meadowbrook study area. 
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Figure 3.5 - The Meadowbrook study area, 2011 

 

After receiving user feedback on a prototype, UrbanSim was enhanced in 2013 and included 

a larger area known as the broader Meadowbrook study area (Figure 3.6).  

 

 

Figure 3.6 - The broader Meadowbrook study area, 2013 

 

The broader Meadowbrook study area covered an area of 4,267 hectares with a total 

population of 48,049 (ABS, 2011) and comprised the suburbs of Loganlea, Meadowbrook, 

Kingston, Marsden, Waterford-West, Waterford and Bethania. The study area was bounded 

by Logan reserve, Buccan and Holmview to the south; Crestmead and Berrinba to the east; 

Logan Central and Slacks Creek to the north and Slacks Creek to the west. The enhanced 
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2013 version of UrbanSim was used in the implementation of a revised framework in 

2014/15. 

 

At the time of the study, Logan City Council was of the view that a significant opportunity 

existed to revive the Meadowbrook area and realise its potential as a specialist centre based 

on health, education and research activities. The land use foundations for this 

transformation exist in terms of activity generators in the area, such as Logan Hospital, 

Griffith University Logan Campus, Metropolitan South Institute (MSI) of TAFE and a major 

public transport facility at Loganlea rail station (see Figures 3.7 – 3.10). 

 

While there appeared to be good arguments for urban renewal in Meadowbrook at the time 

of the study, pathways towards achieving this in the most sustainable way remained 

unclear. Several studies have been commissioned by Logan City Council on housing, 

economics and movement for a selected area of Meadowbrook as a basis to inform a master 

plan for the area. At the time of the study the master planning process was still underway. 

Other significant planning for the area included a neighbourhood plan for Loganlea in 2011. 

Guided by TOD principles, the neighbourhood plan provided for higher residential 

development in close proximity to Loganlea rail station. 

 

 

Figure 3.7 - Meadowbrook study area: Aerial image from the south 
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Figure 3.8 - Meadowbrook study area: Logan Hospital 

 

Figure 3.9 - Meadowbrook study area: Griffith University - Logan Campus 

 

Figure 3.10 - Meadowbrook study area: Loganlea rail station  
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3.4 Theoretical Framework 

This section, including section 3.5 - synthesising design principles, responded to the first 

research question introduced at the start of this chapter:  

 

What theoretical and methodological foundations need to be taken into account 

when designing an integrated sustainability assessment framework? 

 

According to Wiek and Binder (2005, p. 590) assessing the sustainability of city-regions 

requires a multi-dimensional approach that fulfils the conceptual, systemic and procedural 

requirements as elaborated in the technical literature (see to Nijkamp and Vreeker, 2000). 

Using these requirements as basis, the study added the use of support tools as a fourth 

requirement. Figure 3.11 displays the key dimensions of the theoretical framework. 

 

 

Source: Derived from Wiek & Binder (2005) 

Figure 3.11 - Theoretical framework for integrated sustainability assessment  

 

Firstly, there is consensus that conducting an assessment requires a set of guiding principles 

on how the concept of sustainable development can be applied to cities.  The main challenge 

is how the widely used concept of sustainable development can be applied from within a 

social-ecological system perspective to cities. That is, there is a need to derive more precise 

sustainability guiding principles and criteria from the general concept of sustainability that 

can be applied to the context specific problems of an area.  
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Secondly, it has been shown that an assessment is more likely to yield good results if it is 

designed to follow an iterative, yet logical process, and involve stakeholders from various 

disciplines (See Ravets, 2000). Here the focus is on identifying those steps that are 

considered as important to conducting a complete sustainability assessment process.  

 

Thirdly, we cannot hope to explore and assess different pathways towards a more 

sustainable future for our cities unless we have at least a crude, but essentially realistic 

understanding of the urban system, its essential component systems and the 

interdependencies (linkages) between these systems. This requires a conceptual 

understanding in the form of at least a good conceptual systems model. One technique that 

can be applied to assist us in our understanding of urban systems is Systems Thinking (ST). 

ST is the art of identifying and connecting the crucial elements of systems in a qualitative 

manner and has a long history in the planning literature (i.e. see McLoughlin, 1969).   

 

Lastly, the role and importance of support tools, such as modelling instruments, are widely 

acknowledged in impact assessment literature for supporting analysis, assessment and 

decision-making and formed an integral part of the theoretical framework.  

 

Guided by the theoretical framework, the next step in the research process involved 

synthesising preliminary design principles to inform framework design. The next section 

outlines the method that was followed in synthesising design principles from literature.  
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3.5 Synthesising Design Principles 

3.5.1 Introduction 

This section describes the method that was used during the first design cycle to develop a 

set of preliminary design principles to guide framework design. The ongoing use and 

development of reusable design principles, based on sound practical and theoretical 

principles, was a key defining element of this study. At every stage of the research process, 

initial and evolving design principles informed the design and testing of a framework until 

ultimately, the evolution of refined design principles became a key output of this study. 

3.5.2 Content analysis 

The study used content analysis (see Duriau et al., 2007) to synthesise key theoretical 

concepts from literature as a basis to develop preliminary design principles. Content 

analysis was used to trace the major concepts often used in sustainability and impact 

assessment literature.  At the heart of this methodology lies the interplay of making 

inductions, deriving concepts from literature, and making deductions directed at 

hypothesising the relationships between concepts. Journal articles were sourced and 

reviewed in fields that cover the interplay between society and ecology and impact 

assessment. Appendix 2 contains the list of articles reviewed for the study.  

 

For each article the review analysed key concepts that strive towards answering questions 

regarding the sustainability of cities as socio-ecological systems and methods for assessing 

sustainability and the concepts and meaning it produces. A brief description of each of the 

concepts are contained in Appendix 3. Eventually, the outcomes of this process of reviewing 

reoccurring concepts, have been synthesised into the four dimensions of the theoretical 

framework (see Figure 3.11) from where preliminary design principles were developed. 

 

It is important to mention that the mechanism of concept-making in this instance was an 

iterative process and repetitive. When a concept was identified inductively, the study 

moved into a verification mode, trying to confirm or qualify the finding. This then 

introduced a new inductive cycle. Even though the key concepts were largely based on 

literature, it played a key role in guiding the process of developing a preliminary set of 

design principles for framework design.  
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The scope of the analysis was limited to 38 papers published in the Journal of Ecology and 

Society between 2005 and 2011 and 52 papers published mostly in the impact assessment 

literature between 1995 and 2012 (See Appendix 2).  

 

 

The results of the content analysis and the preliminary design principles are to be 

discussed at length in Section 4.2 - Design Cycle 1 - Preliminary Design Principles, p. 

112 

 

Informed by a set of preliminary design principles, the next step in the research process 

involved adapting an integrated sustainability assessment (ISA) methodology as a basis for 

the design of a preliminary framework. The next section outlines the method that was 

followed in adapting an ISA-methodology for the study. 

3.6 Adapting an ISA Methodology 

3.6.1 Introduction 

The need for integrated methodological frameworks for sustainability assessment has been 

discussed in the literature review (Chapter 2). Advances in this field are urgently needed to 

reconfigure urban areas so they consume fewer resources, generate less pollution, and are 

more resilient to the impacts of extreme events.  Considering the advances the European 

integrated assessment community has made in integrated assessment in general this study 

adapted an ISA methodology of Weaver and Rotmans (2006) as a basis for the design of a 

preliminary framework. This section describes the method to adapt the methodology as 

part of a second design cycle for the study. 

 

This section responds to the second research question introduced at the start of this 

chapter: 

 

Informed by an ISA methodology of Weaver and Rotmans (2006), how can integrated 

sustainability assessment frameworks be designed to facilitate: 

(a) integration between system understanding and description, policy 

design, policy outcome assessment and context? 

(b) integration of modelling activities? 

(c) stakeholder participation? 

(d) user acceptance and implementation in practice? 
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3.6.2 Method for adapting an ISA methodology of Weaver and Rotmans 

To respond to this question, the study undertook a process of experimentally adapting and 

redesigning an ISA methodology of Weaver and Rotmans (2006) as a basis for the design of 

a preliminary framework. The method consisted of two steps: 

 

Step one involved the introduction of basic refinements to the ISA-framework based on (i) 

the theoretical framework discussed in section 3.4 and (ii) the preliminary design principles 

that were synthesised from literature (see section 3.5). Step two involved more detailed 

methodological refinements to key activities in the framework. Methodological insights 

were sourced from systems theory, integrated assessment, planning support systems and 

modelling literatures between 2006 and 2015.  The result was a preliminary framework 

design that consisted of a series of circular diagrams, tables of activities and methodological 

descriptions. 

 

 

The results of the process of adapting and designing a preliminary framework are 

to be discussed at length in Section 4.3 - Design Cycle 2 - A Preliminary Framework,  

 p. 118 

 

With a preliminary framework design completed the next step involved an investigation 

into modelling challenges and requirements as a basis to introduce further refinements to 

framework design. The next section outlines the method that was followed in identifying 

modelling challenges and requirements as a basis to improve model-process integration in 

the preliminary framework. 

3.7 Improving Model-Process Integration  

3.7.1 Introduction 

Two broad sets of modelling issues were prominent in the literature review (Chapter 2): 

incorporating behavioural responsiveness in the internal functionality of models and 

enhancing the use and integration of models in planning and assessment practice. 

Transparency, ease of use and communication remained important considerations when 

using and interacting with models.  

 

This section responds to the third research question introduced at the start of this chapter: 
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What requirements are there to ensure that models can be used as valuable tools in 

integrated sustainability assessment processes in practice? 

3.7.2 Method for surveying views on model-process integration 

To respond to this question, the intent of a third design cycle was to identify how Australian 

planners and modellers conceive of modelling issues and, in response, what they perceived 

to be the most important model-process integration requirements. A single local 

government was used for the design cycle, based on the limited resources available to the 

project and the very large effort required for data gathering and workshop exercises. Ethical 

clearance for the design cycle was granted by the Griffith University Human Research Ethics 

Committee in November 2011 (Protocol Reference No: ENV/19/11/HREC).  

 

A request to participate in the design cycle was send by e-mail to the management of the 

land use planning; roads and transport; water; community services; and environment and 

sustainability branches of Logan City Council. An information sheet, containing information 

on why the research activity is conducted, what participants will be asked to do, expected 

benefits, confidentiality and feedback to participants, were supplied to all potential 

participants. Confirmation to participate in the design cycle was received from twelve 

members of staff from Logan City Council.  

 

After being briefed on the research project and its objectives, the twelve member panel 

participated in two rounds of workshops, each between one to three hours long, which were 

held over a period of two months in 2011. Workshop participation was entirely voluntary, 

and the panel was comprised of nine planning practitioners (one transport-, three land-use, 

two social-, two infrastructure- and one environment-orientated) and three land-use 

modellers, which had varied experience in developing and using models to aid policy 

development. Six of the twelve member panel held positions of seniority (Brits et al., 2014).  

 

During the first round of workshops, participants were tasked with exploring the issue of 

‘improving the confidence of planners in the use of models to support policy development’. 

The end result was the production of a list of reasons for this apparent lack of confidence. 

Next, the panel was tasked to write down those modelling issues that they consider the most 

important to resolve. The first round of workshops concluded with a consolidated list of 

modelling issues. A total of 17 modelling issues were identified by participants. These 

modelling issues informed the design of a first questionnaire (for a copy of the survey 

instrument see Appendix 4). Next, the panel was tasked with completing the structured 
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questionnaire, rating the importance of the 17 modelling issues on a scale from one 

(unimportant) to five (critical importance). The results of the first questionnaire informed 

the next round of workshops.  

 

Using the results of the first questionnaire, the panel was tasked with coming up with 

solutions for each of the modelling issues. These solutions were incorporated into the 

design of a second questionnaire (for a copy of the survey instrument see Appendix 4). The 

second questionnaire contained the modelling issues and, for each issue, a corresponding 

list of modelling requirements (solutions). A total of 24 modelling requirements were listed, 

with seven of these listed more than once, due to their cross-cutting nature and potential 

contribution to help alleviate more than one issue.  

 

Next, the panel was tasked to rate the likelihood of each requirement making a contribution 

towards resolving the modelling issue on a scale from one (no contribution) to five 

(significant contribution). Besides the panel, both surveys were circulated to other 

practitioners in Logan City, with four responses received (one from transport, two from 

land-use and one from environment). A total of 16 responses were received. Although the 

sample size is far too small to provide robust statistical analyses, the responses provide 

useful indicators of user sentiments. 

 

The results suggested that planners generally feel that they do not understand models and 

the modelling process, and modellers, in turn, feel that they do not always understand policy 

development and decision-making. Problems regarding data preparation were viewed as 

the most important challenge. Ensuring leadership and management support and initiatives 

aimed at improving the communication and confidence of participants were perceived as 

key requirements. Limited resources, leadership support and a lack of education are some 

of the challenges that were perceived as important before planners and other government 

officers can take advantage of modelling. Guided by the results, the study introduced key 

amendments to the preliminary framework design. 

 

 

The results of the process of surveying views on improving model-process 

integration are to be discussed at length in Section 4.4 - Design Cycle 3 - Improving 

Model-Process Integration, p. 169 
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With a preliminary framework design completed and model-process integration 

enhancements added, the next section outlines the method that was followed to adapt 

UrbanSim to support framework implementation. 

3.8 Adapting UrbanSim 

3.8.1 Introduction 

This section describes the method that was followed in a fourth design cycle. The fourth 

design cycle involved adapting UrbanSim to support framework implementation and 

sourcing the views of practitioners and modellers on model performance and model results. 

 

This section responds to the fourth research question introduced at the start of this chapter:  

 

 What changes and additions are required to UrbanSim to adapt it for use in 

Australian planning practice and framework implementation? 

 

The results were based on the experience of adapting UrbanSim for a single implementation 

instance for a large local government authority in Queensland. The study did not intent to 

reinvent urban modelling or build an entire new urban modelling system, but rather aimed 

at contributing towards the use of UrbanSim as a standardised urban simulation platform. 

Adapting Urbansim did not include changes to the UrbanSim model system architecture and 

software. Key changes were limited to the translation and building of data classifications, 

specifications and primary data to reflect local conditions. The use of geographical 

information systems (GIS) played a significant role in data preparation, advanced spatial 

analysis and visualisation of indicators and modelling results. Appendix 7 provides more 

information of UrbanSim with the aim of supporting planning practitioners in Australia who 

wish to evaluate UrbanSim for future use. 

 

The process of adapting UrbanSim involved the development of a prototype UrbanSim for 

the Meadowbrook study area, comprising of the suburbs of Loganlea and Meadowbrook, in 

Logan City in 2011 (Figure 3.12). 
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Figure 3.12 - The Meadowbrook study area, 2011 

 

After receiving user feedback, the prototype UrbanSim was expanded in 2013 to include a 

larger area known as the broader Meadowbrook study area (Figure 3.13). The broader 

Meadowbrook study area comprised of the suburbs of Loganlea, Meadowbrook, Kingston, 

Marsden, Waterford-West, Waterford and Bethania. The expanded version of UrbanSim was 

used in the implementation of a revised framework in 2014/15.  

 

 

Figure 3.13 - The broader Meadowbrook study area, 2013 

 

Designed by Paul Waddell of the University of California, UrbanSim is a rapidly evolving 

agent-based model system that has been under development since 1996 (see Waddell, 

2000, 2002; Waddell, et al., 2003, 2004, 2005, 2006 and 2010).  The model system has been 
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implemented in several locations in the United States (Kakaraparthi & Kockelman, 2009) 

and more recently in Europe, Asia and Africa (Patterson et al., 2010; Schirmer & Zöllig, 

2011). 

 

UrbanSim has a number of characteristics that led to a decision to adapt the model system 

for use in the study:  

a) The ability to reflect market behaviour with consumer and supplier choices 

explicitly represented, as well as the resulting effects on real estate prices.   

b) It has a growing community of researchers and model users as evidenced in the 

number of publications and implementation instances in the United States, 

Europe, Asia and Africa (De Palma et al., 2005; Patterson et al., 2010).  

c) The adoption of open source licensing for the software, written originally in 

Java, and recently implemented using the Python language. The system has 

been updated and released continually on the web since 1998 and is available 

freely for download at www.urbansim.org 

d) A flexible modelling platform. It might be better described as a modelling 

system, consisting of a software platform for implementing a family of models 

that interacts within this environment. This makes the system flexible and 

adaptable for different uses and contexts.   

e) The degree of disaggregation of space. The system represents the supply and 

characteristics of land and real estate development at a fine spatial scale, 

initially a mixture of parcels and zones. 

f) A dynamic perspective of time, with a simulation proceeding in annual steps, 

and the urban system evolving in a path dependent manner. 

 

The theoretical basis of UrbanSim is described in detail by Waddell (2000) and by Waddell 

et al. (1998, 2003, 2005) and draws on random utility theory and the urban economics of 

location behaviour of businesses and households which is embedded within a larger 

modelling framework that deals with land market clearing in the distribution of households 

and businesses by type.  

 

In a nutshell, governments set policies that regulate the use of land, through the imposition 

of land use plans (zones), urban footprints, environmental regulations, or through pricing 

policies such as infrastructure charging fees. Governments also build infrastructure, 

including transportation infrastructure, which interacts with the distribution of activities to 

generate patterns of accessibility at different locations that in turn influence the 
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attractiveness of these sites for different consumers. Households have particular 

characteristics that may influence their preferences and demands for housing of different 

types at different locations. Businesses also have preferences that vary by industry and size 

of business (number of employees) for alternative building types and locations. 

 

What changes and additions are necessary to adapt UrbanSim for Australian planning 

practice?  

3.8.2 Method for adapting and developing a prototype UrbanSim 

To respond to this question, the study committed to a program of research experimentally 

adapting and using UrbanSim with practitioners, involving and learning from practitioners 

throughout the process of design, prototype development, testing and use. A key aspect of 

the design cycle was combining modelling techniques with stakeholder participation. Such 

a broadened scope in the use of UrbanSim with practitioners not only had implications for 

how the model was applied, but also for how modelling activities were addressed and the 

type of conclusions that were drawn from modelling exercises.  

 

UrbanSim was seemingly absent in Australian planning practice at the commencement of 

this study in 2009. To enable the use of UrbanSim in framework implementation it was 

imperative to examine the kind of changes that were required to allow its application. 

Despite a substantial amount of literature on UrbanSim, and a reputation for achieving 

success in many sites across the United States, the study found that there had been relatively 

little research that evaluated the process of adapting UrbanSim outside of the United States.  

 

The majority of literature appeared to be focusing on improving the efficiency of the model 

system with little or no methodological guidance on how to set-up a working UrbanSim 

prototype. Zhao and Chung (2006) and Patterson and Bierlaire (2008) are two independent 

sources that outlined the problems and challenges of adapting UrbanSim. In addition, the 

‘User Guide and Reference Manual for UrbanSim’ (2011) provided little methodological 

guidance on how to develop a basic UrbanSim model. At the time of the study, most 

experiences in adapting Urbansim were based on ‘trail-and-error’ and by sharing learning 

experiences, mostly through user group meetings and online discussion forums. 

 

The process of adapting UrbanSim consisted of two stages. Stage one used the Seattle parcel-

based implementation of UrbanSim in the United States as a template to adapt and develop 

a prototype UrbanSim for the Meadowbrook study area in Logan City.  Stage two presented 
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a prototype UrbanSim and surveyed the views of practitioners and modellers on model 

performance and model results. 

 

The process of adapting UrbanSim for Meadowbrook took three months (full time 

equivalent) and involved data preparation, model estimation, validation, scenario 

development and forecasting, a task undertaken by me alone with the assistance of Ilse 

Brits, a GIS and database design expert, and Dr Louis Waldeck from the Council of Scientific 

an industrial Research (CSIR) in South Africa. The process of adapting UrbanSim was based 

on a similar procedure that was used by Patterson and Bierlaire (2007), when they 

developed a prototype model for Brussels and Lausanne.  

 

Figure 3.14 provides an overview of the adapted procedure, which was based on iterative 

improvement. The procedure is divided into three stages: (1) familiarisation, (2) prototype 

development, and (3) evaluation. In the case of the study, evaluation involved surveying the 

views of practitioners and modellers on a prototype UrbanSim. 
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Source: Derived from Patterson & Bierlaire (2007) 

Figure 3.14 - UrbanSim prototype development process 

 

The sections below describe the methods applied in each stage. 

3.8.2.1  Familiarisation 

The step of familiarisation had two components: (1) familiarisation with UrbanSim and its 

data requirements, and (2) familiarisation with available local data and how it could be used 

in UrbanSim. At the time of this study, the most efficient way to familiarise oneself with 

UrbanSim was to use an installation option to include sample data for Eugene (grid-cell 

level), Seattle (parcel-level) and San Antonio (zone-level) as basis. 

 

The study used UrbanSim 4.4.0 and the Seattle parcel-based sample data as a basis to adapt 

UrbanSim for Meadowbrook. The installation and operation of UrbanSim were dependent 



Chapter 3 - Research Methodology 

 

 

86 

on having access to supporting software for data input and output, such as GIS (e.g. ESRI 

ArcGIS ©, MapInfo ©) and the ability to link to a SQL relational database (e.g. MySQL 

Community Server ©). Hardware processing requirements were less of a consideration, and 

depend on the extent of the modelling project. For a list of software used in the study, see 

Appendix 7 - UrbanSim, Table 1 - Software requirements. 

 

Data preparation of a parcel-based implementation of Urbansim were excessive. A basic 

understanding of data requirements was achieved by inspecting the list of database tables 

in UrbanSim. UrbanSim comes with a basic data viewer. Detailed assessment of data 

structure and format was only possible by exporting the Seattle base year database to a 

more user-friendly database management environment (e.g. MySQL Community Server). It 

was only by pursuing the base year database and its component tables that it was possible 

to understand the full extent of data requirements and the relationships between the many 

related tables.  

 

Once familiar with UrbanSim and its data requirements, the next step involved a 

comparative analysis between the (a) Seattle database and (b) locally available data. 

Conducting this analysis was time consuming since it involved investigating what local data 

were available at the time and what needed to be done to the data to transform it to suit the 

data structure required by UrbanSim. Securing most of the data for UrbanSim was not 

problematic. Cadastre data were freely available from the Queensland State Government 

and land use data were obtained from Logan City Council. Population data were obtained 

from the Australian Bureau of Statistics (ABS) 2006 and 2011 Censuses. Data acquisition 

from the private sector was limited and involved the purchasing of property price data. For 

data that were absent, procedures were developed and mostly involved the creation of 

proxy (synthetic) data. For example, no local data on individual residential buildings were 

available. UrbanSim required data on individual buildings to allow households to be linked 

to residential buildings. A local building dataset was created using the land use zone map of 

the Logan Planning Scheme (2006) and dwelling data from ABS Census (2006).  Manual 

verification of building data was done with the help of aerial images (2009). For more detail 

on data preparation procedures, see Appendix 7 - UrbanSim, Section 4. Data Preparation. 

 

For a list of data sources used in the study, see Appendix 7 - UrbanSim, Table 2 - Data sources 

for the Meadowbrook study area (2011) and Appendix 7 - UrbanSim, Table 3 - Data sources 

for the Broader Meadowbrook study area (2013). 
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3.8.2.2  Prototype development 

Prototype development was the most involved stage. In this stage, data tables were 

prepared and imported into the base-year cache of UrbanSim. This stage also involved the 

specification and estimation of the location choice, land price and development models in 

UrbanSim 

 

Data preparation 

For prototype development, ABS Census 2006 was used as a base year. It is important to 

recognise that the data preparation process is dependent on the models and their 

specifications in UrbanSim. Data preparation was done using predominantly Microsoft 

Access from where data were exported to MySQL Community Server. MySQL Community 

Server was used to interface with UrbanSim.  

 

The process of data preparation for Meadowbrook involved the establishment of a base-

year relational database. A base-year database contains a snapshot of the base information 

defining the initial state before a simulation. For the Meadowbrook study, the base-year 

database contained 44 data tables. The database contained exogenous data, primary data, 

model coefficients, model specification and data classifications. Appendix 7 - UrbanSim, 

Table 5 - Base-year data tables, lists the 44 data tables and their purpose. Appendix 7 - 

UrbanSim, Section 4.3 Main Tables describes each of the data tables in more detail, listing 

field names, data types, descriptions and processing steps for each field. Table 3.1 contains 

a simplified overview of the database tables according to data content. 

 

Table 3.1 - UrbanSim table categorisation according to data content 

Main Tables: 
 Parcel 
 Buildings 
 Households 
 Persons 
 Jobs 
 Travel data (zone to zone skims) 
 Development project proposals (user 

defined / simulated) 
 

Definition Tables: 
(a) Planning assumption / boundary conditions: 

 Annual control totals for households and 
employment 

 Annual relocation rates for households and 
jobs 

 Target vacancies 
 Plan types (land use zoning and precinct 

classes) 
 Development constraints 
 Building square feet1 per job 
 Demolition cost per square feet 
 Velocity functions 

(b) Classifications: 
 Building types 
 Employment sectors 
 Land use types 

(c) Templates: 
 Development templates 

Model Estimation Tables: 
 Household location choice 
 Home based employment location choice 
 Non-home based employment location 

choice 
 Real estate price 

 

1 - Adapting UrbanSim for Australia required the conversion of area from square feet to square metre and acre 
to hectare. 
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The process of data preparation was driven by two aspects.  The first was to make do with 

the data that were available and limiting the size of the area to be modelled. Prototype 

development of UrbanSim for Meadowbrook involved 6,400 parcels and comprised the 

Statistical Local Area (SLA) of Loganlea in Logan City.  

 

The second was to concentrate data preparation on ‘seven’ tables, without which most 

models in the UrbanSim cannot run. These tables were: (1) parcel; (2) buildings; (3) 

household; (4) persons; (5) jobs; (6) travel; and (7) development project proposals. 

Concentrating on the ‘seven’ֹ tables required the most data and took the most time to 

prepare.  The other tables that followed were: 

 derivatives of these ‘seven’ tables; 

 required little additional data, and once established, remained the same for the 

duration of the study; 

 relatively easily obtained from an external travel model (e.g. travel zones and 

travel data); and 

 were approximated by using assumptions and the data from the ‘seven’ tables 

(e.g. annual household and employment control totals). 

 

UrbanSim's household dataset consisted of a list of all households, iteratively assigned to 

residential parcels (residential buildings). For the study, each individual household was 

described in terms of household size (number of persons), total annual income, number of 

workers, whether or not children were present, and number of cars owned. ABS Census 

2006 household data were synthesised by using iterative proportional fitting at the level of 

collection district (CD) blocks (see Lemp et al., 2007). Exogenous regional household control 

totals to 2031 were obtained from the Office of Economic and Statistical Research (OESR) 

in Queensland Government and used as model inputs. Annual relocation probabilities for 

households were estimated using the ABS Census residential mobility data (e.g. 47% of total 

residents moved in the last 5 years). The rate of vacancies in residential units was obtained 

from the Real Estate Institute of Queensland. At the time of the study, it was estimated to be 

1.5% for Meadowbrook. 

 

The employment dataset consisted of a list of jobs (by sector), their parcel locations and 

building type occupied (i.e. retail/commercial, industry, education, health, etc.). ABS Census 

2006 place of work per industry of employment data were iteratively distributed to existing 

non-residential buildings in the study area. Exogenous regional employment control totals 

(projected employment estimates to 2031) were obtained from the Office of Economic and 
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Statistical Research (OESR) in Queensland Government and used as model inputs. Annual 

relocation probabilities for jobs per sector were obtained from the ABS labour force and 

labour mobility per sector annual survey. The vacancy rates for non-residential units (e.g. 

retail, commercial and industrial vacancy rates) were obtained from the Property Council 

of Australia.  

 

UrbanSim requires network travel times to the nearest central business district (CBD) and 

major airport from each transport analysis zone (TAZ) centroid, along with Euclidean 

distances to the nearest arterial and freeway from TAZ and grid-cell centroids. UrbanSim 

does not call upon network files directly: all distances must be computed externally and 

provided, suggesting an opportunity for model improvement. Travel data covering this was 

obtained from Logan City Council and the Brisbane Strategic Transport Model (2012). 

 

Constraints on development outcomes data were included through a combination of user-

specified spatial overlays and decision rules (e.g. maximum allowable density) about the 

specific types of development allowed / restricted in different situations. Each parcel was 

assigned a series of constraints through spatial pre-processing using GIS overlay 

techniques. These overlays included features such as the land use type (maximum allowable 

densities for residential living, industry, retail and commerce), wetland designation, 

floodplain, stream or riparian buffer, high slope areas and urban growth boundary. These 

overlays were then used to assign constraints on the type of development that was 

permissible to occur throughout Meadowbrook. These constraints were interpreted as 

‘binding’ constraints, and not subject to market pressure. 

 

UrbanSim uses records from a development templates table to explore the feasibility of 

developing different standard housing types. It has been shown in the literature that home 

builders and developers are employing a portfolio of ‘standard housing type‘ ex ante in the 

development process and a series of development pattern can be classified ex post through 

existing built environment components (Song and Knaap, 2007). The case study adapted a 

procedure similar to Song and Knaap (2007) to classify the historical development pattern 

into development templates. Cluster analysis was used to assign the development pattern 

for each major property type (see Appendix 7 - UrbanSim, Table 44 - Residential 

development templates for Meadowbrook). 

 

The development project proposals is an optional table that can be included in the base year 

database. This table can be populated for the base year if the user desires to include known 
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future projects. The model generates this table for future years and include projects from 

the base year table if it is populated. Known development proposals were sourced from the 

integrated development assessment system (IDAS) at Logan City Council and included in 

the prototype UrbanSim. 

 

UrbanSim contains several geographies for aggregation, analysis and visualisation. These 

include large area; zones; grid-cells; suburb and city. Cadastre data were obtained from the 

Department of Natural Resources and Mines, Queensland Government. Other parcel and 

building related data were obtained from Logan City Council.   

 

Advanced skills in GIS, database design and database management were found to be 

essential to the process of data preparation. Knowledge of SQL and Python is beneficial. An 

important consideration when using UrbanSim outside of the United States is whether or 

not metric conversion is required. For the study, local area data were converted to the US 

metric system (e.g. Square Metre (m2) to Square Feet (ft2)). 

 

Sub-model specification and estimation 

Once the base-year data were prepared, the location choice and development models were 

selected and specified (modified) to reflect local conditions in Meadowbrook. UrbanSim 

consists of various sub-models. The overall system architecture of the UrbanSim model 

system is depicted in Figure 3.15.  
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Figure 3.15 - The UrbanSim model system 

 

UrbanSim takes several key inputs as exogenous, meaning that these are input assumptions 

that are not predicted directly by UrbanSim. Two of these are from external model systems: 

a macroeconomic model to predict future macroeconomic conditions such as population and 

employment totals by sector, and a travel demand model system to predict travel conditions 

such as congested times and composite utilities of travel between each interchange. The 

latter is loosely coupled to UrbanSim, with land use predictions input to the external travel 

models, and travel conditions input to subsequent annual iterations of UrbanSim land use 

model system. For the study, both population and employment control totals by simulation 

were sourced from the Queensland Government. Travel data was obtained from Logan City 

Council and the Brisbane Strategic Transport Model (2012). 

 

Future land use patterns depend on household and employment location choices (demand), 

which in turn depend on the supply, quality and price of residential and non-residential 

built space, access to jobs, access to community services (e.g. schools, health services, sport 

and recreation, etc.) and other aesthetic and environmental considerations.  

 

UrbanSim simulations rely upon three key sub-models:  
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(a) Real Estate Price Model (REPM), a linear regression model used to forecast unit 

price. 

(b) Household Location Choice Model (HLCM), a multinomial logit model used to 

generate probabilities for a decision set of potential residential locations. 

(c) Employment Location Choice Model (ELCM), a multinomial logit model used to 

generate probabilities for a decision set of potential job locations. 

 

Most of the sub-models in UrbanSim make extensive use of individual choice, based on the 

work of McFadden on Random Utility Maximisation theory (McFadden, 1978, Manski and 

McFadden, 1981). Although UrbanSim consists of several sub-models, the study found that 

the models cannot run independently and need to run sequentially. Figure 3.16 displays the 

sequence of the sub-models with a brief explanation of their purpose. A more detailed 

explanation of the objective, algorithm and data requirements of each sub-model is 

contained in Appendix 7 - UrbanSim, Section 5. Model Specification and Estimation. 

 

 

Figure 3.16 - UrbanSim sub-models 
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The Real Estate Price Model (REPM) provides a key input to the land development, 

household and employment location choice models. Real estate price is modelled by using 

hedonic regression on attributes such as land use type (i.e. residential, retail, commercial, 

industrial land uses), site characteristics, access variables, neighbourhood and zoning 

characteristics. UrbanSim implicitly assumes that households, businesses, and developers 

are all price takers, and annual price and development adjustments help match aggregate 

supply and demand over time.  

 

The Household Location Choice Model (HLCM) gets informed by two sub-models, a 

transitional model and a relocation model. The transitional model generates a list of 

households to be added to or subtracted from the set of existing households, due to 

demographic processes like ageing, marriage, divorce, births and deaths. The household 

relocation model generates vacant spaces when households are selected to move and adds 

all movers to the list of unplaced households. Although the probability that a household 

moves should depend on the relative attractiveness of alternatives, compared with the 

current dwelling, this presently is controlled by exogenous relocation probabilities, 

specified by the user. A probability rating between 0 and 1 is defined for each age and 

income category of household.  

 

The Employment Location Choice Model (ELCM) is similar to its household location choice 

model. A transition model generates or removes the newly created jobs in each sector, 

depending upon the growth or decline of employment in that sector (compared with the 

previous year). 

 

Each model was specified by defining a set of explanatory variables.  These either directly 

referenced values in the base-year data, or were calculated using one or more data fields.  

The Seattle sample data provided an initial set of variables, but the set was subsequently 

altered to reflect local conditions. For example, in the case of Meadowbrook, models were 

specified to take into account the proximity to the Logan motorway, main arterials and 

Loganlea station on household and employment location choice (See Figures 3.17a and 

3.17b). Proximity calculations were performed for each parcel using the buffering tool in 

ArcGIS. Figure 3.17a and 3.17b display the proximity calculations in map format. 
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(b) Proximity buffer: 300m, 600m and 900m from main arterials 

 

(b) Proximity buffer: 300m, 600m, 900m and 1200m from highway and railway station 

Figure 3.17 - Model specification: access to arterials, highways and railway station 

 

Once the models were specified, base year data for Meadowbrook were used to estimate 

them. Model estimation involves a statistical procedure that generates a coefficient value 

for each variable, which then gets applied in the forecast simulation. Several key statistical 

measures can be calculated to help to evaluate each explanatory variable and the model as 

a whole. These either directly reference values in the base data, or are calculated using data 

fields. 

 

Initial model estimation for Meadowbrook was done using the same model parameters as 

in the Seattle Parcel example. This was useful to ensure that the models were working from 

a computational point of view by comparing the model estimation log file results of 

Meadowbrook with those of Seattle Parcel. Although incomplete, some model estimations 



Chapter 3 - Research Methodology 

 

 

95 

were attempted. This approach was taken because there is a tendency to be reluctant to 

perform model estimation runs until the best local data are ready and incorporated in the 

model. The benefit of this approach was that it provided for a critical understanding of how 

UrbanSim works, what results it produces and how to interpret them. 

 

With a complete base year database for Meadowbrook, another round of estimations were 

performed. Table 3.2 contains the variables and estimation results of the three sub-models 

for Meadowbrook. 

 

Table 3.2 - Estimation results of sub-models for Meadowbrook 

Variable REPM HLCM ELCM 
Coefficient t-stats Coefficient t-stats Coefficient t-stats 

 housing cost  - - - 0.195 - 22.75 - - 

 average income for 
households in zone 

- - + 3.19E-06 + 8.51 - - 

 acres of open space  - - + 0.165 + 7.56 - - 

 distance to nearest 
arterial 

- - + 0.16 + 6.89 - - 

 distance to nearest 
highway 

- - + 0.0852 + 5.88  + 0.0566 + 3.8 

 distance to nearest 
station 

- - + 0.23 + 4.73 - - 

 total land value - - - 0.03 - 4.9 - - 

 number of jobs + 0.256 + 128.55 - - - - 

 access to employment 
for households with one 
car 

- - + 0.721 + 12.58 + 5.22E-04 + 1.84 

 % service sector 
employment within 
600m 

- - - - + 0.1628 + 7.82 

 m2 of commercial floor 
area 

- - - - + 0.04553 + 76.79 

 m2 of industrial floor 
area 

- - - - + 0.0912 + 137.44 

 population - - + 5.98 + 13.58 - - 

 travel time to district 
centre (on network, in 
a.m. peak period) 

- - + 0.029 + 7.12 - 0.029 - 2.84 

 % industrial household 
within 600m 

- 0.0178 - 24.15 - - - - 

 % commercial household 
within 600m 

+ 0.01588 + 48.79 - - - - 

 % developed land within 
600m 

+ 0.0245 + 118.44 - - - - 

 % open space within 
600m 

- 0.0129 - 52.66 - - - - 

 population density 
(person / acre) 

+ 0.0866 + 92.78 0.0855 97.99 - - 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

The results in Table 3.2 suggested several insights for Meadowbrook. Firstly, that an 

increase in commercial floor area, total employment, population density, percentages of 

commercial and developed lands were associated with higher land prices, whereas the 

presence of industrial and open space within walking distance (600m) of a residential 
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parcel were associated with lower land prices. These signs were consistent with 

behavioural expectations for the area. 

 

Secondly, that increases in housing and land costs and the share of land in residential use 

negatively impact a parcel's residential location utility, everything else being constant. In 

contrast, variables such as the income of current residents, open space, proximity to 

arterials and highways, accessibility to local employment, population and travel time to the 

Loganlea district centre were predicted to have a positive impact on a parcel's utility. The 

positive signs on distances to arterials and highways and on the district centre travel times 

were not intuitive, but offset by the positive benefits of the jobs accessibility values of almost 

all locations. 

 

Finally, that increases in commercial and industrial floor area, distance to the nearest 

highway, number of service jobs within ‘walking distance’ (600m, Euclidean from parcel 

centroid) positively impacted a parcel's attractiveness. UrbanSim requires data on home-

based jobs to run. At the time of the study Meadowbrook did not have such data, so this data 

set was manufactured by using a 2% of jobs per zone assumption. Estimates indicated a 

preference for larger residencies close to arterial roads and the Logan motorway. Although 

many parameters appear reasonable, others appeared to be at odds with actual trends 

found on the area at the time of the study.  

 

Transport model integration 

With the land-use part of UrbanSim ready to be implemented, interaction with the transport 

model needed to be considered. The study found that continual interaction with a transport 

model was not necessary and it runs by default without continual interaction.  At the same 

time, transport data were found to be fundamental to the workings of UrbanSim (e.g. the 

travel data and zone tables). As such, it was difficult to run UrbanSim without a table with 

Transport Analysis Zones (TAZs) and basic transport performance data (e.g. zone travel 

times between zones) for the base year.  

 

Policy Scenarios 

Once the sub-models in UrbanSim were configured and parameters for the sub-models 

estimated, the next step involved creating and running a policy scenario. UrbanSim is 

designed to simulate and evaluate the potential effects of multiple scenarios. A scenario is 

defined by UrbanSim as a combination of input data and policy assumptions to the model 
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system. For prototype development, two scenarios were developed to simplify comparison 

and presentation. Table 3.3 contains a summary of the two scenarios. 

 

Table 3.3 - Urban growth scenarios for Meadowbrook (Qld) 

Assumption Scenario  1 Scenario 2 
Description Baseline / Business-as-usual Increased Urban Compaction 
Main policy consideration Land use policy configuration as 

contained in the Logan City 
Planning Scheme (2006) 

Land use configuration based on 
residential infill targets and TOD 
principles contained in the Loganlea 
Neighbourhood Plan (2011) 

Base year  2006 2006 
Simulation years 2007 - 2041 2007-2041 
Annual population growth (%) 1,5% 5% 
Annual employment growth (%) 1,5% 3% 
Annual relocation rates for 
households 

Low probability for all ages and 
income groups 

Increased probability for relocating for 
ages 18-34 with moderate-high incomes 

Target vacancies per building type 5% for all building types 5% for all building types 
Land use (plan) types Logan City Planning Scheme (2006) Loganlea Neighbourhood Plan (2011) 
Development policy constraints Logan City Planning Scheme (2006) Loganlea Neighbourhood Plan (2011) 
Building floor space per job Various Unchanged 
Demolition cost per building type Constant for all building types @ 

$50 / m2 
Constant for all building types @ $50 / 
m2 

Velocity functions (construction 
schedules) 

Various Unchanged 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

Scenario one contained assumptions against which scenario two was compared (see Figure 

3.18a). The land use configuration and policy settings contained in the Logan City Planning 

Scheme (Logan City Council, 2006) were used to develop scenario one. Land use classes 

were translated to reflect the latest land use definitions of the Queensland Planning 

Provisions (Queensland Government, 2011). Scenario two contained the main policy 

considerations outlined in the Loganlea Neighbourhood Plan (2009-2031). 

 

 
(a) - Scenario 1 - Business-as-usual 

 
(b) Scenario 2 - Increased urban compaction 
 

Figure 3.18 - Land use policy scenarios for Meadowbrook (Qld) 
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Using transit-orientated development (TOD) principles, the Loganlea Neighbourhood Plan 

proposed increased residential development opportunities close to Loganlea station. The 

plan aimed to facilitate the delivery of approximately 2,490 dwellings to accommodate 

some 5,730 residents by 2031, using a mix of high, medium and low residential precincts 

(see Figure 3.18b). 

 

The running of scenarios required input data from the base year database and/or scenario 

database (user-specified). The scenario database contains additional and augmenting data 

to alter the base year data when simulating a particular scenario. In other words, the 

scenario database contains tables specifying different possible futures, e.g. tables of 

exogenous events scheduled for future years. Any of the scenario tables may be placed in 

either the base year or a separate scenario database, although most are placed in the base 

year database. For the Meadowbrook study, only a base-year database was used.  

 

In addition to the base year tables, the base year database contained separate tables that 

represented a particular scenario. For example, to reflect an annual population growth rate 

of 5% for scenario two, a copy of the <annual_household_control_totals> table was created, 

and the population total for each simulation year was adjusted in the table to reflect a 5% 

annual growth rate. Similar copies and changes were made to the: 

 <annual_employment__control_totals> table;  

 <annual_relocation_rates_for_jobs> table;  

 <target_vacancies> table; 

 <land_use_types> table; and  

 <development_constraints> table 

 

For more information on the process of selecting and configuring a scenario in UrbanSim, 

see Appendix 7 - UrbanSim, Section6.1 Defining Scenarios. 

 

Model results 

Model results are viewed through the use of indicators. Indicators in UrbanSim are variables 

defined explicitly for use as a meaningful measure. An indicator can be visualised in 

UrbanSim as either a map or as a table. For example, the ‘Results Browser’ in UrbanSim 

allows interactive exploration of simulation results.  The ‘Result Browser’ presents a 

selectable list of available simulation runs, years over which those simulations were run, 

and available indicators. A user can configure an indicator visualization by selecting a 
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simulation run, a year, and an indicator.  Figure 3.19 provides an example where population 

density (population per acre) for a Meadowbrook scenario is displayed as a map. 

 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 3.19 - Viewing results in UrbanSim 

 

From Figure 3.19 it is evident that the version of UrbanSim used by the study was limited in 

its ability to visualise complex scenario results. UrbanSim simulation results were exported 

to a SQL Community Server database from where data were processed and imported into a 

geodatabase environment. Advanced spatial analysis and visualisation of scenario results 

for Meadowbrook where performed in an ESRI ArcGIS environment.  

 

Figure 3.20 contains the simulation results for the two scenarios for Meadowbrook. The 

Loganlea neighbourhood planning area (darker hatched area) is shown for comparison. 

Only residential land uses were displayed. Non-residential land uses (industrial, 

commercial, retail, education, health, etc.) and areas that were undevelopable (e.g. flooding) 

were greyed out to simplify visualisation of scenario results. Scenario one suggested that, 

with the current land use policy settings, the expected return on investment across the 

entire Meadowbrook study area will be the highest in 2021 (Figure 3.20c).  In comparison, 

the introduction of higher residential densities in scenario two will delay expected higher 

returns on investment for the same area by almost 10 years, only to be realised in 2031 

(Figure 3.20f). Noteworthy, are the higher returns on investment in surrounding areas 

(Figure 3.20b - north-eastern residential areas). It is only by increasing the population 

growth from 1.5% to 5% per annum, that a more favourable return on investment is 

achieved in the target planning area by 2031 (Figure 3.20f).  
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Scenario 1 - Business-as-usual  Scenario 2 - Increased urban compaction 

 

 

 

 

 

Figure 3.20 - Meadowbrook scenario results: Return on Investment (RoI) 
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Without a substantial increase in residential demand (well beyond the current population 

growth of 1.5% per annum), the area of compaction is unlikely to attract higher levels of 

investment by 2031.  

 

The results were consistent with behavioural expectations in the area that were 

characterised by low residential densities, an abundance of developable land, low 

population growth and the demand for single detached housing. Scenario two succeeded in 

increasing the capacity over the long term by providing for an additional 2,134 equivalent 

persons by 2041. From the simulation results, it became evident that the UrbanSim was 

useful in highlighting some of the spatial and temporal consequences of different land use 

policy options, a key requirement of framework implementation later in the study. 

 

More advanced 2D and 3D visualising of synthesised UrbanSim results were achieved using 

GeoCanvas. GeoCanvas, is a light-weight data visualisation tool that features 3D 

visualisation of data and built-in access to tiled map servers.  It lacks the editing and analytic 

functionality found in UrbanCanvas, which shares the same core visualisation capabilities, 

but is lightweight and easy to use for data visualisation. Figures 3.21 and 3.22 contains 

examples of UrbanSim results displayed in 2D and 3D for the broader Meadowbrook study 

area. 

 

 

Figure 3.21 - 2D Visualisation of UrbanSim in GeoCanvas 
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Figure 3.22 - 3D Visualisation of UrbanSim results in GeoCanvas 

 

With prototype development completed, the final stage involved evaluation. 

3.8.2.3  Evaluation 

Evaluation of the prototype UrbanSim for Meadowbrook involved three steps. The first step 

involved a qualitative analysis of model results. This was done by asking whether the model 

seemed to be working sensibly. For example, is projected development occurring in 

locations one might expect? The second step involved validating model results against actual 

data. Model validation compares the performance of a model system to data sources 

available relating to the observed state or actual conditions the model system is trying to 

represent. For validation, a baseline scenario for the years 2007 to 2011 was simulated. The 

time interval for each simulation was set to 1 year. When comparing the predicted 

population with the observed population from ABS 2011 Census the prototype produced 

reasonable results.  

 

The final step involved seeking the views of a panel of practitioners and modellers on model 

performance and model results. The next section describes the method of sourcing these 

views from a panel. 

3.8.3 Method of collecting views on a prototype UrbanSim 

The UrbanSim prototype and scenario results for Meadowbrook were presented to a panel 

of planning practitioners and modellers with the aim of seeking their views. Two principle 
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areas of interest were evaluated: (i) model performance; and (ii) the value of model results 

for planning practice.  A single local government was used for this design activity, based on 

the limited resources available to the project and the very large effort required for data 

gathering and workshop exercises.  

 

Consistent with previous design cycles, a request to participate in the design activity was 

send by e-mail to the management of the land use planning; roads and transport; water; 

community services; and environment and sustainability units at Logan City Council. An 

information sheet, containing information on why the research activity is conducted, what 

participants will be asked to do, expected benefits, confidentiality and feedback to 

participants, were supplied to all potential participants. Confirmation to participate in the 

research activity was received from sixteen members of staff. Participation was entirely 

voluntary and the panel comprised fifteen planning practitioners (two transport-, six land 

use-, two social, two economic development-, two infrastructure- and one environment 

orientated) and one land use modeller from the local government, who had varied 

experience in developing and using models. Eight of the sixteen-member panel held 

positions of seniority (Brits, 2013). 

 

The panel was asked to participate over a period of one month in one workshop event and 

informal interviews in 2013. Ethical clearance for the design activity was granted by the 

Griffith University Human Research Ethics Committee in May 2013 (Protocol Reference No: 

ENV/21/13/HREC). 

 

The first part of the workshop presented an overview of UrbanSim followed by a live 

demonstration and model results for Meadowbrook. During the second part of the 

workshop, participants were tasked with completing a structured questionnaire. For a copy 

of the survey instrument see Appendix 4 - Survey instruments used in the study. The first 

part of the questionnaire built a profile of those that were participating in the research. The 

second part asked questions around UrbanSim in general and the third sought specific 

views on the use of UrbanSim in planning practice.  

 

Although the survey was anonymous, respondents were required to specify their primary 

work domain and their organisational group. For most statements, respondents could 

distinguish between ‘strongly agree’, ‘agree’ ‘neutral’, ‘disagree’ and ‘strongly disagree’. 

Open questions were mainly used to interpret the results and to provide in-depth 

justification of problems and possible solutions. A total of 16 responses were received. 
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Although the sample size is far too small to provide robust statistical analyses, the responses 

provide useful indicators of user sentiments. 

 

There was one limitation with the structure of the survey: though the study was keen to 

identify specific views on the use of UrbanSim in planning practice, some respondents 

reported finding it difficult to rate a set of performance measures. Informal interviews were 

conducted after the workshop event to obtain a deeper understanding of specific views. For 

a copy of follow-up interview questions see Appendix 4 - Survey instruments used in the 

study.  

 

From the evaluation, it became clear that UrbanSim, like any abstraction of reality, exhibited 

many limitations. The challenge is to use model instruments, such as UrbanSim, in a more 

purposeful manner by adjusting/improving the instrument itself and combining the use of 

the model instrument with other known assessment support tools, such as multi-criteria 

assessment and cost-benefit analysis. Guided by the results the study introduced another 

round of amendments to the preliminary framework. 

 

 

The results of the process of surveying views of a prototype UrbanSim are to be 

discussed at length in Section 4.5 - Design Cycle 4 - Views of a Prototype UrbanSim,  

p. 180 

 

With a preliminary framework design completed, followed by two rounds of amendments 

to framework design, the next section outlines the method that was followed in the 

implementation of a revised framework. 
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3.9 Implementing a Revised Framework 

3.9.1 Introduction 

At the start of this chapter, four research questions were defined to guide a program of 

research into the design of a preliminary urban sustainability assessment framework.  

 

Four design cycles were implemented, each responding to one of the questions. The first 

design cycle developed a set of preliminary design principles to guide framework design, 

the second adapted an ISA methodology of Weaver and Rotmans (2006) and the third 

investigated modelling challenges and requirements as a basis to improve model-process 

integration in the framework. The fourth cycle, adapted UrbanSim to support framework 

implementation and sought the views of practitioners on model performance and model 

results. Feedback from a panel was used to introduce a final round of amendments that 

contributed to a final framework design for the study (see Appendix 8 - Final 4-Stage 

Framework). 

 

This section outlines the method that was followed in the fifth design cycle that involved the 

implementation and evaluation of a revised framework. 

3.9.2 Method for surveying views on a revised framework 

The fifth cycle implemented a revised framework for the broader Meadowbrook study area 

in Logan City. Figure 3.23 displays the location and area of extent of the broader 

Meadowbrook study area in Logan City. Consistent with previous design cycles, a single 

local government was used for the design cycle, based on the limited resources available to 

the project and the very large effort required for data gathering and workshop exercises. 
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Figure 3.23 - The broader Meadowbrook study area 

 

The implementation of a revised framework used workshops and interviews and involved 

a panel of practitioners from Logan City Council. A request to participate in the design cycle 

was send by e-mail to the management of the land use planning; roads and transport; water; 

community services; and environment and sustainability branches of Logan City Council. 

An information sheet, containing information on why the research activity is conducted, 

what participants will be asked to do, expected benefits, confidentiality and feedback to 

participants, was supplied to all potential participants. Confirmation to participate in the 

design cycle was received from eleven members of staff.  

 

After briefed on the design cycle and its objectives, the panel participated in five rounds of 

workshops, each between one to three hours long, over a period of four months in 2014/15. 

Implementation of a revised framework involved a comparative assessment of three urban 

growth policy options (scenarios) for the broader Meadowbrook area, exploring issues of 

urban densification and likely impacts.  The focus of the design cycle was not on these policy 

options, it was instead on the initial insights of a panel. 

 

Workshop participation was voluntary, and the panel comprised of ten planning 

practitioners (five social-, three land use-, one infrastructure- and one environment-

orientated) and one land use modeller from one local government, which had varied 

experience in using assessment frameworks to aid policy development.  Ethical clearance 

for the design cycle was granted by the Griffith University Human Research Ethics 

Committee in August 2014 (Protocol Reference No: ENV/43/14/HREC).  
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Preparatory work for the implementation of a revised framework was undertaken prior to 

the start of the design cycle.  The preparatory work involved the development of a series of 

methodological booklets and implementation reports for each of the stages of the revised 

framework for the broader Meadowbrook study area. Each booklet described one of the 

four stages of the framework, for example, booklet one provided an overview of the scoping 

stage and provided a series of detailed diagrams and tables similar to those found in Chapter 

4, Section 4.3 – A Preliminary Framework. Appendices 10 to 13 contains the 

implementation reports for each of the stages of the revised framework, providing proof of 

concept and grounding the framework in practice. 

 

Participants were requested to study each booklet and its corresponding implementation 

report prior to a workshop event and reflect and record aspects that they felt were either 

unclear, unnecessary or perhaps absent.  Four workshop events followed, each focusing on 

a stage of the revised framework (e.g. scoping, envisioning, experimenting and assessment).  

Each workshop commenced with an overview of the stage and its activities, followed by a 

presentation of implementation results for that stage and recording participant feedback.  

 

The following questions were used during workshop events to guide participant feedback: 

 

In general: 

(1) What considerations and/or adjustments are required to the revised 

framework to improve its acceptance and performance in planning practice? 

(2) What lessons have you learned from the combined use and integration of tool 

and modelling support in the framework? 

 

More specifically: 

(1) Do you think stakeholder engagement in Stage 1 are necessary or not, and if so, 

what level of engagement do you consider to be necessary? 

(2) The revised framework puts a lot of emphasis on the importance of conducting 

a comprehensive system analysis in Stage 1? Do you consider this as beneficial 

to the process or not? 

(3) What are your views of conceptual modelling as a method for identifying key 

urban elements and understanding the linkages and relationships between 

these elements in Stage 1? 
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(4) Are there any other steps that you think should be added to Stage 1 that will 

improve: (a) active stakeholder participation; (b) problem identification; and 

(c) an understanding of the urban system? 

(5) With an improved understanding of the scope of the problem identified in Stage 

1, do you think it is possible to develop a sustainability vision in Stage 2? If not, 

what do you think needs to happen first? 

(6) What are your views on the use of objectives and evaluation criteria as a basis 

to guide policy development and assessment?  

(7) Does the development of scenarios in Stage 2 add value to the process of 

developing draft policy options for consideration? 

(8) In Stage 3 of the revised framework, several steps are included to increase the 

confidence of planners in modelling supports. Do you think these steps are 

practical and sufficient? 

(9) During Stage 4 of the revised framework, multi criteria analysis (MCA) and the 

modelling results of Stage 3 are used to inform the process of assessment of 

draft policy options. What are your views on the combined use of MCA and 

modelling in supporting decision-making? 

 

Informal interviews were conducted after each workshop event to obtain a deeper 

understanding of the challenges faced when implementing the framework. For a copy of the 

follow-up interview questions see Appendix 4 - Survey instruments used in the study.  The 

design cycle concluded with a workshop event that asked panel members to reflect on all 

stages and evaluate the value of the revised framework for planning practice. 

 

Key results from the process included how the framework and its outputs were perceived 

by planning actors.  Findings suggested that system analysis, timely identification of 

stakeholder’s interests, the use of appropriate evaluation criteria, communication of 

modelling results and formal assessment all remained important.  Tensions, between the 

perceived rationality of the framework, and how it connects with decision-making 

remained.  But perhaps the most significant finding was the use of the framework in framing 

the integration problem - between system understanding and description; policy design; 

policy outcome assessment; and context. Guided by the results, the study introduced a final 

round of amendments to the framework. An overview of the final framework is contained 

in Appendix 8 - Final 4-Stage Framework. 
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The results of the process of surveying views on a revised framework are to be 

discussed at length in Section 4.6.3 - Views concerning a revised framework, p. 188 

 

3.10 Summary of the Chapter 

In this chapter, the research methodology for this study was discussed. The research 

approach was introduced followed with a detailed overview of the research design and the 

case study area. Based on key theoretical insights from literature on systems theory, 

integrated assessment, planning support systems and modelling literatures, a theoretical 

framework was introduced.  

 

Next, the chapter outlined the methods of data collection that were applied in five design 

cycles between 2011 and 2014/15 respectively, three involving a panel of participants from 

a single large local government authority in Queensland. Ethical clearance was received 

from the Griffith University Human Research Ethics Committee.  

 

The first of these design cycles synthesised preliminary design principles from literature to 

inform framework design. A method of content analysis was used and described. The study 

adapted an ISA methodology of Weaver and Rotmans (2006) as basis for a preliminary 

framework design. The chapter described the method that was used in the process of 

adapting an ISA-framework. Next, the chapter described the method of inquiry into 

modelling challenges and requirements to improve model-process integration followed by 

a discussion of the method of adapting UrbanSim for framework implementation. The 

chapter concluded with a section that discussed the method of implementing a revised 

framework and seeking the views of practitioners on framework performance.  
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Chapter 4 – Design, Data Collection & Analysis  
 

4.1 Introduction 

Chapter 3 described the methods of data collection that were used in five separate design 

cycles between 2011 and 2015. A mixture of methods were used to collect data, from 

personal observation and interviews to panel workshops. This chapter presents the results 

of these design cycles. The five design cycles are displayed in Figure 4.1.  

 

For an overview of the relationship between Stage 2 and other stages in the research, refer 

to Figure 3.3 - Research design. Three of the design cycles involved practitioners and 

modellers from a single case study area. For an overview of the case study area, refer to 

Section 3.3. 

 

Figure 4.1 - Research design - Stage 2: Data collection, analysis and design 
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This chapter comprises six sections.  The first section contains the results of the first design 

cycle that used content analysis to synthesise key theoretical concepts from literature as a 

basis to develop preliminary design principles. Guided by the theoretical framework (see 

section 3.4) and the preliminary design principles, the next section contains the results of a 

second design cycle that used an ISA-framework of Weaver and Rotmans (2006) as a basis 

for the design of a preliminary framework.  

 

Subsequent sections contain the results of the remaining design cycles that involved 

practitioners and modellers from a single large local government authority. The third 

section contains the results of a third design cycle that dealt with user perceptions around 

model use in planning practice and how to improve model-process integration in the 

framework. The fourth section presents the results of a fourth design cycle that evaluated a 

prototype UrbanSim for Meadowbrook with practitioners and modellers. The fifth section 

contains the results of a final design cycle that implemented a revised framework for the 

broader Meadowbrook area and sought the views of practitioners on framework 

performance. The results of each of the design cycles informed a program of amendments 

to the framework. The end result produced a final framework design for the study. The 

chapter concludes with a summary of the chapter. 

 

The next section discusses the results of the first design cycle. 
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4.2 Design Cycle 1 - Preliminary Design Principles  

The ongoing use and development of design principles, based on sound practical and 

theoretical principles, is a key defining element of this study. Section 3.5 described the 

method that was used to develop a set of preliminary design principles to guide the design 

of a preliminary framework. The study used content analysis (see Duriau et al., 2007) to 

synthesise key design principles from literature. This section presents the results of the 

content analysis. The section concludes with a set of preliminary design principles. 

4.2.1 Content analysis 

Content analysis was used to trace the major concepts often used in sustainability and 

impact assessment literature.  At the heart of this methodology lies the interplay of making 

inductions, deriving concepts from literature, and making deductions directed at 

hypothesising the relationships between concepts. 

 

Ten concepts were used repeatedly and were considered important when planning cities as 

social-ecological systems (SES). The scope of the analysis was limited to 38 papers 

published mostly in the Journal of Ecology and Society between 2005 and 2011. Appendix 2 

contains the list of papers that formed part of the content analysis. In no order of priority, 

the concepts are listed in Table 4.1. 

Table 4.1 - Concepts used in ecology and society  

Concepts 
1) Reflective learning 
2) Uncertainty 
3) Thresholds 
4) Resilience and adaptive capacity 
5) Adaptive management 
6) Cross-scale and cross-level dynamics 
7) Non-equilibrium 
8) Non-linearity 
9) System dynamics 

10) System complexity 

 

Thirty four concepts were used repeatedly and were considered important when 

undertaking impact assessments. These concepts were categorised according to the three 

remaining dimensions of the theoretical framework, namely procedural, tool support and 

system thinking. Table 4.2 lists these concepts. The scope of the analysis was limited to 52 

papers published mostly in the impact assessment literature between 1995 and 2012 (see 

Appendix 2). 
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Table 4.2 - Concepts used in impact assessment 

Procedural Tool Support Systems Thinking 
1) Sustainability assessment 
2) Decision-making criteria 
3) Policy-making 
4) Integration (tools and theme) 
5) Options 
6) Trade-offs 
7) Sustainability criteria 
8) Objectives 
9) Envisioning, vision 
10) Problem identification 
11) Stakeholder participation 
12) Iterative, cyclical  
13) Holistic 
14) Ex ante, prospective 
15) Ex post, retrospective 

 

16) Conceptual modelling 
17) Indicators 
18) Scenarios 
19) Uncertainty Analysis 
20) Agent-based modelling 
21) Participatory modelling 
22) Multi-criteria Analysis 
23) Cost-benefit Analysis 
24) Life Cycle Assessment 
25) Environmental Impact 

Assessment 

26) Qualitative 
27) Quantitative 
28) Temporal 
29) Spatial 
30) Thresholds 
31) Flows 
32) Cross-scale dynamics 
33) Cross-level dynamics 
34) Cumulative impacts 
 

 

A brief description of each of the concepts are contained in Appendix 3 - Concept 

Descriptions.  

4.2.2 Discussion 

An analysis of concepts used in ecology and society suggested that: 

 uncertainty, system complexity, system dynamics and cross-scale, cross-level 

dynamics were viewed as important design considerations when planning cities 

as social-ecological systems. Social-ecological systems are complex, with many 

interacting different species across space and time, causing scale sensitive 

relationships. An important feature is that these systems operate at multiple 

scale levels. Increased uncertainty is associated with wider thematic coverage, 

longer timescales and increased stakeholder participation. 

 resilience of urban systems and the application of adaptive management and 

reflective learning were viewed as important design considerations. The 

concept of resilience, as a metaphor, can help to link ecology and urban 

planning. Adaptive management is a systematic process for continually 

adjusting policies and practices by learning from the outcome of previously 

used policies and practices, where participatory modelling plays an important 

role in the process of reflection and learning.  

 an increased focus towards the study of coupled systems of people and nature, 

also known as social-ecological systems, was viewed as an important design 

consideration. 

 

An analysis of procedural concepts in impact assessment suggested that: 
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 setting of objectives, defining sustainability criteria and stakeholder 

participation were all viewed as important design considerations for 

sustainability assessments. 

 the role and relationship between sustainability assessment and decision making 

was also seen as an important design consideration. In this regard some called 

for sustainability assessment processes that force decision-makers to 

contemplate potentially significant initiatives to give serious attention to 

sustainability requirements by suggesting that the process should put the 

application of sustainability-based criteria at the centre of decision-making 

process, not as one advisory contribution among many. 

 integration was seen as an important design consideration. As with 

sustainability, the term ‘integration’ can be understood in different ways. Some 

scholars called for an approach to assessment that does not only consider the 

environmental, social and economic implications of proposals, but also examine 

the interrelations between the pillars of the TBL. Others emphasised the 

importance of support tools and models to be integrated into the sustainability 

assessment process, not to be used as add-ons. 

 

An analysis of tool support concepts in impact assessment suggested that: 

 the role and use of indicators remained central to the process of conducting 

sustainability assessments. Among the experts, there was agreement on using 

sustainability indicators for assessment, provided that they are selected and 

applied carefully and appropriately.  

 the modelling of scenarios are central to the success of a sustainability 

assessment process. Scenarios are descriptions of alternative images of the 

future, created from mental maps or models that reflect different perspectives 

on past, present and future developments. There was several calls for a new 

generation of modelling instruments that can (semi) quantitatively assess at 

least the triple dimensions of sustainable development, in terms of multiple 

scales, multiple domains and multiple generations. 

 

An analysis of system thinking concepts in impact assessment suggested that: 

 time, cross-scale interactions and cumulative impacts were all viewed as 

important considerations when conducting system analysis. 

 one of the most critical issues in system analysis is that of aggregation versus 

disaggregation. The level of aggregation refers to the spatial and temporal 
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resolution and the level of complexity used in the assessment. Making the link 

between different spatial and temporal scales to identify the role of individuals 

and institutions and their systems of governance were viewed as critical for the 

future application of sustainability assessment. 

4.2.3 Preliminary design principles  

Using the theoretical framework and the results of the content analysis, the study developed 

a set of preliminary design principles to guide framework design. A review of the 

preliminary design principles was undertaken after the completion of all five design cycles. 

Final design principles for the study are contained in Appendix 9 - Final Design Principles. 

 

The preliminary design principles are summarised in Table 4.3. 

  



Chapter 4 – Design, Data Collection & Analysis 

 

 

116 

Table 4.3 - Preliminary design principles for integrated sustainability assessment 

1 Sustainability Principles 
 Include steps that will support the following sustainability principles that are gaining 

increasing support: 
(a) provide for the development of a long-term vision that serves as a guiding 

framework for communities to develop their areas in a sustainable direction; 
(b) achieve economic and social security by providing for communities to become 

equitable, resilient, flexible and ecologically minded by transforming their 
economies to serve regional and local community priorities; 

(c) protect and restore biodiversity and natural ecosystems; 
(d) minimise and reduce the ecological footprint; 
(e) build a sense of place by protecting cultural, historic and natural heritage; and 
(f) facilitate integrated solutions between government, industry and communities 

towards a sustainable future. 
 
Derived from McManus and Haughton (2006); Newman and Jennings (2008) and the United Nations (2012) 

2 Systems Thinking 
2.1 Recognise and apply systems thinking by promoting design features that are present in 

all social-ecological systems: 
(a) non-linear system behaviour and uncertainty (system dynamics); 
(b) cross-scale and cross-level dynamics (disaggregation vs aggregation);  
(c) temporal dynamics (past, present, future; short vs long-term); and 
(d) cumulative impacts. 

 
3 Procedural 
3.1 Include steps that: 

(a) identify the essential component systems and the relationships and linkages 
between them; 

(b) facilitate the process of developing and agreeing on a set of objectives and 
sustainability criteria that are not dominated by the natural environment, but 
incorporates social and economic considerations that are also critical for 
sustainable communities; 

(c) continuously forge critical reflection and learning; 
(d) facilitate active stakeholder engagement over the life cycle of the assessment 

process; 
(e) integrate environment, social and economic considerations; and 
(f) integrate decision-making in the assessment process. 

 
4 Tool Support 
4.1 Promote the use of performance indicators (benchmarks), provided that they are 

selected and applied carefully and appropriately. 
4.2 Provide for a combination of qualitative and quantitative support tools for all stages in 

the sustainability assessment process, from the highly conceptual to concrete 
descriptions, backed by evidence. 

4.3 Promote the use of user friendly support tools and modelling instruments that are 
accessible by practitioners. 

4.4 Promote the use of modelling processes that provide for: 
(a) appropriate and timely results; 
(b) active participation by stakeholders; and 
(c) continuous reflection and learning. 

4.5 Provide opportunities for modelling that: 
(a) test the impacts of alternative policy outcomes into the future; 
(b) simulate dynamic urban behaviour across different temporal, spatial and 

behavioural horizons (i.e. non-linear and non-equilibrium approximations) 
(c) analyse urban change over time, cross-scale interactions and cumulative impacts; 

and 
(d) generate results that could be aggregated and disaggregated to facilitate different 

time and spatial scale analysis and reporting. 
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Guided by the theoretical framework (see section 3.4) and the preliminary design 

principles, the next section contains the results of a second design cycle that used an ISA-

framework of Weaver and Rotmans (2006) as a basis for the design of a preliminary 

framework. 
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4.3 Design Cycle 2 - A Preliminary Framework 

Section 3.6 described the method that was used to adapt an ISA methodology for the study. 

The study used an ISA-framework of Weaver and Rotmans (2006) as a basis for the design 

of a preliminary framework. This section contains the results of the process that designed a 

preliminary framework. The section comprises seven subsections.  The first subsection 

provides a background followed by an overview of the preliminary framework design. 

Subsequent subsections discuss the preliminary framework in more detail. The section 

concludes with a summary of the section. 

4.3.1 Background 

In response to the pressing governance and management challenges of sustainable 

development, the MATISSE (Methods and Tools for Integrated Sustainability Assessment) 

project aimed at achieving a step-wise advance in the science and application of Integrated 

Sustainability Assessment (ISA) of EU policies (Weaver and Rotmans, 2006).  

 

The MATISSE project commenced in April 2005 and concluded in March 2008. One of the 

main activities within MATISSE was the development of a common conceptual framework 

for ISA. The conceptual framework included four stages, namely (1) scoping; (2) 

envisioning; (3) experimenting; and (4) learning and evaluating. These stages were 

represented in an ISA-framework depicting the alternating stages in a cyclical form. Figure 

4.2 displays the ISA framework.  

 

Derived from Weaver and Rotmans (2006) 

Figure 4.2 - An integrated sustainability assessment (ISA) framework  
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The framework had both a process dimension and an analytical dimension. The aim was to 

bring together integrated systems analysis and a participatory process involving a selection 

of relevant stakeholders and actors. The integration of stakeholders to represent different 

perspectives and interests is a basic requirement of ISA (Weaver and Rotmans, 2006). The 

project concluded that '….there are many conceptual, technical and implementation 

challenges ahead if sustainability assessment is to fulfil its potential as a key instrument in 

support of policy making … and ….there is a need to develop and explore new, innovative 

tools, such as models, scenarios and indicators, and learn how to combine these effectively' 

(Weaver and Rotmans, 2006, p.19).  

 

Guided by the ISA-framework of Weaver and Rotmans (2006), Videira et al. (2010) explored 

how the ISA-framework could be expanded to incorporate more explicit steps to enhance 

model use in the ISA process. A revised ISA-framework by Videira et al. (2010) is depicted 

in Figure 4.3. The revised framework consisted of five stages and included: (1) scoping and 

abstraction; (2) envisioning and goal setting; (3) model formulation and confidence 

building; (4) simulation and assessment; and (5) evaluation and monitoring. 

 

Source: Videira et al. (2010) 

Figure 4.3 - A conceptual participatory modelling framework for ISA 

 

Two major additions were made by Videira et al (2010) to the ISA-framework of Weaver 

and Rotmans (2006). Firstly, the experimenting stage was substituted with two stages, 

namely a ‘model formulation and confidence building’ stage and a ‘simulation and 

assessment’ stage; and secondly, modelling activities and approaches were made more 
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explicit across all stages. Table 4.4 summarises the proposed modelling activities according 

to Videira's et al. (2010). 

 

Table 4.4 - Role of modelling in the ISA process 

Stage Activity Modelling Approach 

1. Scoping and Abstraction  Define the basic causal 
structure of the study area. 

 Qualitative modelling e.g. 
Causal-loop diagramming 

2. Envisioning and Goal 
Setting 

 Use qualitative models of the 
first stage to compliment 
visioning and scenario 
workshops. 

 n/a 

3. Model Formulation and 
Confidence Building 

 Collaborative development 
of a stock-and-flow model 

 Qualitative modelling e.g. 
Stock-and-flow modelling 

4. Simulation and 
Assessment 

 Simulation and analysis of 
alternative policy scenarios. 

 Formal analytical 
assessment of policy 
alternatives and trade-offs. 

 Quantitative modelling 
e.g. Dynamic agent-based 
modelling 

 Combine model-based 
scenario analysis with 
multi-criteria assessment 
(MCA) 

5. Evaluation and 
Monitoring 

 Evaluate the outcomes of the 
participatory modelling 
interventions that structured 
the assessment process 

 n/a 

Source: Derived from Videira et al. (2010) 

4.3.2 Overview 

Guided by a theoretical framework and a set of preliminary design principles that were 

developed in the previous design cycle the study proceeded with a second design cycle. The 

second design cycle involved adapting an ISA-framework of Weaver and Rotmans (2006) 

as a basis for the design of a preliminary framework. Modelling activities proposed by 

Videira at al. (2010) were also incorporated in the preliminary framework design, with the 

exception of stock-and-flow modelling to support model formulation and confidence 

building. The preliminary framework retained three of the four stages of the ISA-framework 

of Weaver and Rotmans (2006). Stage four, the ‘learning and evaluation stage’ was renamed 

to become known as the assessment stage. 

 

The preliminary framework comprised four stages, namely (1) scoping; (2) envisioning; (3) 

experimenting and (4) assessment. Informed by the conceptual participatory modelling 

framework of Videira et al. (2010), the preliminary framework incorporated an eight-step 

feedback and learning process that spanned all four stages, and included: stakeholder 

identification; problem scoping; vision, objectives and evaluation criteria; alternative policy 

scenarios; model preparation and confidence building; simulation; assessment and review; 
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and monitoring and evaluation. Each of these steps is defined by a series of more detailed 

steps.  Figure 4.4 presents the preliminary framework as a circular diagram. 

 

Derived from Weaver and Rotmans (2006) and Videira et al. (2010) 

Figure 4.4 - A preliminary framework  

 

At a minimum, the procedure involves one iteration of each of the four stages, and 

preferably, further iterations.  After the first iteration, and on the basis of the review in stage 

four and the results of the other stages, a further round of stakeholder involvement in each 

stage could include new stakeholders, while others can be left out of the sustainability 

assessment process. 

 

The assessment of sustainability requires that the diverse values of stakeholders are 

represented in the context-specific interpretation of sustainability.  Context management 

forms an integral part of framework implementation.  Many methods for context 

management rely on stakeholder involvement and there are numerous participatory 

methods for engaging stakeholders.  Stakeholder input in the framework leads to an 

awareness of the importance of social-economic context and the importance of 

organisational and/or institutional factors. 

 

The use of support tools formed an integral part of the design of a preliminary framework.  

Consistent with the findings of Videira et al. (2010), the preliminary framework 
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incorporated a combination of support tools across all four stages and included conceptual 

modelling in Stage 1; scenario workshops in Stage 2; agent-based modelling in Stage 3 and 

multi-criteria assessment (MCA) in Stage 4. 

 

The design cycle incorporated several amendments and additions based on key conceptual 

and theoretical insights drawn from systems theory, integrated assessment, planning 

support systems and modelling literatures, scoped to the problem of urban sustainability 

assessments for urban sub-regions of large Australian cities. The following sections provide 

a more explicit methodological understanding of each stage of the preliminary framework. 

4.3.3 Framework Stage 1 - Scoping 

The first stage of the preliminary framework involves activities aimed at getting a better 

understanding of all those factors that are perceived to be contributing to the 

unsustainability of an area or reasons why an existing policy might be considered to be 

unsustainable from different perspectives (Weaver and Rotmans, 2006). This require 

activities for the identification and involvement of stakeholders and undertaking systems 

analysis.  

 

Stakeholder analysis was included as an activity. A stakeholder analysis identifies all 

persons or groups with interests in the project or program, those affected by the project, 

potential winners, losers, and those involved in or excluded from decision making. 

According to Weaver and Rotmans (2006) it is important to identify the interests of 

stakeholders in the relation to the persistent unsustainability problem being addressed. An 

appropriate participatory method is required and stakeholder input is used to develop a 

shared understanding of the problem in question, the policy context and a conceptual 

model. Thus, the problem is looked at from multiple perspectives, and the extent to which 

it is possible to draw a common picture can be explored. Major differences between the 

norms, values and perceptions between stakeholders could be examined. Models and tools 

can be useful in the scoping stage to support the development of a common ground 

regarding the problem among a diverse group of actors, in particular when the problem is 

largely ill-defined (Tàbara and Pahl-Wostl, 2007). 

 

The scope of Stage 1 activities and the position and relationship of support tools and 

modelling instruments are depicted in Figure 4.5. 
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Figure 4.5 - Preliminary framework - Stage 1: Scoping 

 

A summary of the scoping stage activities of the preliminary framework is outlined in Table 

4.5. As a basis of comparison, column one contains the original list of scoping stage activities 

by Weaver and Rotmans (2006). Column two provides the list of derived/new activities for 

Stage 1 of the preliminary framework design.  
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Table 4.5 - Preliminary framework - Stage 1: Scoping activities  

ISA-Framework Stage 1(Weaver and 
Rotmans, 2006) 

Preliminary  Framework Stage 1 

 
 PROBLEM PERCEPTION 

 Provide a narrative assessment of 
the problem 

 Make different perspectives of the 
problem among stakeholders explicit 

 Ensure that alterative problem 
definitions & perceptions are 
included in the assessment 

 Identify or develop a shared problem 
perception (if possible) 

 Specify current & historical policy 
context for the problem, including 
policy options & proposals to resolve 
the problem 

 
 SYSTEM ANALYSIS 

 Define the system that must be 
assessed in order to analyse the 
problem.  

 Define & justify the geographical 
boundaries. 

 Define the system of interest in 
terms of 3 different spatial (macro, 
meso and micro) and at least 2 
temporal scales (1-5 years; 25-50 
years) 

 Identify main drivers of 
unsustainability and perceived 
impacts 

 Develop a conceptual model of the 
system showing the main features 
and interrelations, including drivers 
& opportunities for intervention. 

 Consider previously produced 
assessments & identify any obvious 
deficiencies. 

 
 STAKEHOLDER IDENTIFICATION & 

SELECTION 
 Identify & list all potential 

stakeholders 
 Identify their interests (overt or 

hidden) in relation to the persistent 
problem being addressed 

 Indicate the relative priority that 
should be given to each stakeholder 
in meeting their interests. 

 Select the most appropriate 
participatory method to engage with 
the most relevant stakeholders in 
the process 

 Use the input of the stakeholders to 
refine understanding of the 
persistent problem in question, the 

 
 STAKEHOLDER IDENTIFICATION & 

SELECTION 
 Identify & list all potential stakeholders 
 Identify their interests (overt or hidden) 

in relation to the persistent problem 
being addressed 

 Indicate the relative priority that should 
be given to each stakeholder in meeting 
their interests. 

 Select the most appropriate 
participatory method to engage with the 
most relevant stakeholders in the 
process. 

 Use the input of the stakeholders to 
refine understanding of the persistent 
problem in question, the policy context 
and the conceptual model. 

 
 PROBLEM PERCEPTION 

 Provide a narrative assessment of the 
problem 

 Make different perspectives of the 
problem among stakeholders explicit 

 Ensure that alterative problem 
definitions & perceptions are included 
in the assessment 

 Identify or develop a shared problem 
perception (if possible) 

 Specify current & historical policy 
context for the problem, including 
policy options & proposals to resolve 
the problem. 

 
 ASSESSMENT PURPOSE 

Once a better understanding of the problem 
perception exists, proceed with clarifying the 
purpose of the assessment:  
 Retrospective - to assess existing policy 

options that have been implemented or 
are considered for implementation. 

 Prospective - to inform the development 
of new policy options. 

 Concurrent - to assess existing policy 
with the aim to retain/adapt and/or 
develop new policy options. 

 
 SYSTEM ANALYSIS 

 Define the system that must be assessed 
in order to analyse the problem.  

 Define & justify the geographical 
boundaries. 

 Identify how well the current system is 
performing (i.e. benchmarking) by using 
relevant System Condition Indicators. 
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ISA-Framework Stage 1(Weaver and 
Rotmans, 2006) 

Preliminary  Framework Stage 1 

policy context and the conceptual 
model. 

 

 Analyse and present data in 3 different 
spatial (macro, meso and micro) and at 
least 2 temporal scales (1-5 years; 25-
50 years) 

 Outline previously produced plans and 
policies & identify any obvious 
deficiencies. 

 Identify main drivers of unsustainability 
and perceived impacts. 

 
 PROBLEM SCOPING & DEFINITION 

 Informed by the problem perception 
and the results of the system analysis, 
use system analysis lenses to ensure an 
integrated perspective and analysis of 
the system. 

 Define key strengths, weaknesses, 
opportunities and constraints (SWOT) 

 
 ASSESSMENT PLAN 

Conclude the scoping stage with a detailed 
assessment plan, outlining the following: 
 Problem perception / significance 
 Assessment objective / expected 

outcome 
 Assessment method  
 Resources (financial, data, etc.) 
 Risks (technical, institutional, political 

and public) 
 Exclusions (out-of-scope) 

 
   SUPPORT TOOLS 

Use the following support tools for the 
scoping stage: 
 Qualitative Modelling (e.g. Fuzzy 

Cognitive Mapping) 
 System Condition Indicators 
 SWOT - Strengths, Weaknesses, 

Opportunities and Threats 
 Power / Interest Grid for Stakeholder 

Prioritisation 
 

Source: Derived from the common conceptual ISA framework of Weaver and Rotmans (2006) 

 
Key design differences include the identification and involvement of key stakeholders at the 

start of the process. Other design differences for Stage 1 include the need to clarify the 

purpose of the assessment; the importance of defining a sequence of activities; use of system 

condition indicators and fuzzy cognitive mapping as part of system analysis; recording of 

stakeholder problem perceptions at the start of the process; and concluding with a more 

explicit description of the problem derived from a technical system analysis.  Stage 1 

concludes with the development of an assessment (project) plan. 
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The sections below describe each of the scoping stage activities in more detail. 

4.3.3.1  Stakeholder identification and selection 

The first activity in Stage 1 involves stakeholder identification and analysis. Assessment of 

sustainability requires that the diverse values of stakeholders are represented in the 

context-specific interpretation of sustainability. Regardless of the purpose of the 

assessment, identifying stakeholders and their interests should be among the first steps in 

the scoping stage. 

 

Mathur et al., (2008) identified three distinct approaches for conceptualising stakeholder 

engagement in the context of sustainability and its assessment. The first distinct approach 

to stakeholder engagement is the strategic management perspective. This approach is 

concerned with identifying which claims, persons, groups or organisations are important to 

the project and to whom the project team must pay attention. The second approach is 

related to considering stakeholders as citizens having the right to determine (or at least 

influence) the issues and policies under consideration for democratic reasons. This view has 

been more prominent in case of public policy where the desire for engaging with citizens is 

strongly rooted in the dimensions of collaborative planning approaches (see Healey, 1997). 

The third approach views stakeholder engagement as dialogue - a social process which has 

inherent elements of reflection and mutual learning (Innes and Booher, 2004).  

 

Of particular significance in Stage 1, and the preliminary framework in general, is not merely 

to capture the preferences or opinions of stakeholders, but to go well beyond that to create 

a context-specific interpretation of sustainability and more importantly, deliberation 

(Mathur et al., 2008). This reflects what has been defined as a shift in the focus of impact 

assessment approaches from prediction to exploration (Rotmans, 2006). Deliberation 

implies a continuous dialogue where stakeholders have the opportunity to reflect on and 

reconsider their views in light of those of other stakeholders and new information. Social 

and collaborative learning are necessary to achieve such stakeholder engagement in 

sustainability assessment (Kaatz, et al., 2006). 

 

The effectiveness of dialogue that takes place within the assessment process also depends 

on the relationship between stakeholders and policy-makers that will be responsible for 

assessing results and making recommendations. If Stage 1, and for that matter, any one of 

the other stages, are performed as independent processes outside of the main plan-and 
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policy-making process, there will be insufficient incentive for stakeholders to contribute 

resources, creativity and commitment to the process (Mathur et al., 2008). 

 

In urban policy making, some stakeholders may be obvious, but there may be others who 

are excluded from the usual decision-making processes and may bear disproportionate 

environmental, social and economic costs leading to inequitable outcomes. Additionally, 

stakeholders in a particular context may be '….persons, neighbourhoods, organisations, 

institutions, societies, and even the natural environment …' (Mitchell et al., 1997, p. 855). 

Hence, it is important to devise a systematic approach for identifying the stakeholders in 

the context of a particular project early, so that the appropriate means for their engagement 

can be planned.  

 

Four distinct techniques for the identification of stakeholders have been identified from the 

literature for use in the scoping stage. These are (1) the use of a generic list; (2) asking a set 

of guiding questions; (3) using a snowballing technique; and (4) stakeholder mapping. The 

first three kinds of techniques are primarily oriented towards identifying stakeholders, 

whereas stakeholder mapping, although useful for identifying stakeholders, serves a more 

strategic purpose in terms of designing and planning the subsequent engagements process 

(Mathur et al., (2007). Each of these techniques are discussed briefly below. 

 

Generic list of stakeholder categories and types 

In order to start identifying stakeholders it can be useful to start by looking at generic 

stakeholders and identify those categories and types that may be applicable to a particular 

context (Mathur et al., 2007). Table 4.6 summarises the broad stakeholder types according 

to three main categories: those who affect the project; those who are affected by the project; 

and others who may be interested. 
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Table 4.6 - Preliminary framework - Stage 1: Generic stakeholder categories & types 

Category Sub-category Types of individuals/groups 
Those who affect the 
project 

Those involved in 
delivery of the project 

Developers, clients, owners, investors, 
designers, banks, insurance, professional 
consultants, such as planners, architects, 
designers and structural engineers. 

Those who determine the 
context 

Local, State and National Governments, 
Non-for-profit Institutions, such as 
environmental agencies and community 
housing organisations. 

Those who are 
affected by the 
project 

Directly affected Users of the buildings, spaces, facilities, 
etc. 

 May be directly or 
indirectly affected 
depending upon the 
context 

Local/surrounding community members; 
general public; local community groups 
such as resident associations, or other 
community-based groups; specific 
demographic groups such as those based 
on race, ethnicity, gender and age. 

Others who may be interested Environmental/social campaigning 
organisations, researchers/academics, 
media, potential users/clients for future 
projects. 

Source: Derived from Mathur et al., (2007) 

 

Set of questions 

Most engagement guidelines suggest using a list of questions in order to ensure that all 

important stakeholders are considered (Mathur et al., 2007). Questions such as: 

 Who are responsible for the project (and its different components/aspects)? 

 To whom are statutory responsibilities owed? 

 Who are the intended users/beneficiaries of the project? 

 Who are the voiceless, but affected by the project? 

 Who can negatively affect the success of the project through their 

opposition/non-cooperation? 

 Who run (or belong to) organisations with relevant interests? 

 Who have the ability to represent the interests of those unable to participate 

(e.g. future generations, non-human entities)? 

 Who have the authority to make judgements on behalf of those they are 

representing? 

 Who have unique knowledge related to any aspect of the project? 

 Who have historical or cultural links to the area or to any issues that the project 

raises? 

 Who depend on the resources (natural or other) which may be affected by the 

project? 
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By considering such questions, the project team can help ensure that no important 

stakeholders are omitted from the assessment process. 

 

Snowballing technique 

Once these stakeholders have been identified, they need to be brought together and asked 

on their opinions on whom they consider as stakeholders. In other words, a snowballing 

technique should be adopted to identify these and further participants (Ananda and Herath, 

2003). Hair et al., (2000) have drawn attention to the fact that snowballing technique may 

lead to biases if there are significant differences between those groups who are known 

within established social circles and those who are not. It is possible that those potential 

stakeholders who are less distinctly visible may not be identified through this approach. 

Using this technique in combination with the other techniques discussed here, can help 

overcome that weakness. 

 

Stakeholder mapping 

Once stakeholders have been identified, the next step involves getting a better 

understanding of their interests and/or concerns. Stakeholder mapping is a widely used 

technique for determining who among stakeholders can have the most positive or negative 

influence on the process, who is likely to be most affected by the outcome, and how the 

process should work with stakeholders with different levels of interest and influence. Figure 

4.6 provides an example of a power / interest grid that can be used to map stakeholders. 

 

Source: Derived from DFID, (2002, p. 2.11) 

Figure 4.6 - Preliminary framework - Stage 1: Stakeholder mapping  
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The use of a power / interest grid is potentially very useful to a sustainability assessment 

process.  Firstly, relating stakeholders to their power to influence the project and/or its 

outcomes can be extremely useful in identifying the power imbalances and preparing 

strategies for addressing these. Secondly, mapping stakeholders relative to their level of 

interest provides an opportunity to bring those stakeholders within the assessment process 

who might otherwise be left out and might precisely be the ones who could oppose the 

project if not involved. Certain interests of some stakeholders may seem obvious. However, 

several stakeholders may have hidden interests, or others may have unclear interests. 

Certain interests of different stakeholders may also be in conflict with those of others. 

According to Mathur et al. (2007) it is important to identify these interests in the scoping 

stage in order to avoid any real conflicts from emerging in the assessment process, which 

may be achieved, for instance, by engaging with certain stakeholders separately rather than 

in the same forum. 

 

In conclusion, a fundamental tenet of the preliminary framework - stage 1 design was to 

achieve meaningful participation and involvement. This allows participants to actively 

contribute to problem identification and the development of new ideas and options. This 

participatory ‘action learning’ approach contrasts to rather passive forms of stakeholder 

consultation only giving participants the opportunity to comment on ideas planning experts 

have developed (Tippett et al, 2005). Through the systematic use of generic stakeholder 

categories, set of questions, snowballing technique and power/interest mapping, project 

teams can be in a good position to select appropriate engagement techniques. It can be 

argued that choosing engagement techniques without going through a systematic process 

of identification and mapping of stakeholders could possibly lead to a choice of 

inappropriate techniques for engagement resulting in limited success or no success at all. 

4.3.3.2  Problem perception 

Once stakeholders have been identified, the next step involves the identification of 

alternative problem definitions and perspectives. The planning and design of engagement 

activities fall outside the scope of this study, but may include a stakeholder workshop where 

the project team introduces the project as a basis to elicit stakeholder feedback. The aim of 

the problem perception activity is to provide stakeholders with an opportunity to share 

their past experiences and knowledge to reduce uncertainty and if possible build consensus 

on the problems to be addressed.  Problem perception involves: 

 making different perspectives among stakeholders explicit; 
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 ensuring that alternative problem definitions and perspectives (e.g. business 

interests versus environmental groups) from different actors and stakeholders 

are included in the assessment; and 

 identify or develop a shared problem perception (Weaver and Rotmans, 2006). 

4.3.3.3  Assessment purpose 

The importance of clarifying the purpose of the assessment is absent from the list of scoping 

stage activities in the ISA-framework of Weaver and Rotmans (2006). An assessment can 

serve many different objectives (i.e. retrospective, prospective or concurrent) and it is 

important to clarify the exact purpose, since it will affect the type, number and sequence of 

assessment activities and models used (Rotmans, 1998).  

 

For example, in situations where urban compaction policies are the objects of assessment, 

the possible purposes of assessment could include: retrospective assessment of already 

implemented land use policies, in which case the nature of the assessment process may be 

more restricted in terms of focus, time and involvement. On the other hand, prospective 

assessments of draft policy proposals and concurrent (in process) assessment will require 

a different set of activities, with most of these more likely to be explorative in nature. With 

prospective assessment, the focus is on providing information on impacts as these arise as 

part of ‘feed-back and correction’, ‘learning-by-doing’ and ‘adaptive management’ (Ness et 

al., 2007). 

 

It is important to draw attention to the fact that the trend of increasing use of formal 

prospective policy assessment is far from being straightforward. According to Brinsmead, 

(2005) the model assumes that impacts can be predicted reliably and compared objectively 

and also that one of the policy options will be the best course of action. Equally, the stated 

purposes of policy assessment, for example as a support to ‘evidence-based’ decision 

making, assumes that knowledge developed in the process will be used in reaching a 

decision about which option to progress and which option to avoid (Brinsmead, 2005). Yet 

to a considerable extent, these assumptions are at odds with the everyday reality of policy-

making that involves negotiation and the tactical use of information. In this view, the 

rationale for policy making is not obvious.  

 

This debate provided a useful contextual backdrop for the study because it raised questions 

about the purpose and role of the framework for prospective policy assessment. On the 

basis of what is known about the different uses of knowledge in policy-making and the 
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different types of learning that can occur in the assessment processes, the study argued for 

a need to recognise that sustainability assessment for prospective policy assessment should 

focus on problem reframing, social learning and advocacy - instead of a new process that 

promises to render a final policy or decision when it concludes. 

4.3.3.4  System analysis 

Guided by the assessment purpose, the aim of the system analysis activity is to understand 

the main features, drivers of change, interrelationships, opportunities and problems 

present in the study area and to frame it from different perspectives. The system analysis is 

expected to create a common information base and shared understanding between 

stakeholders. System analysis is more technical in nature and requires expert input. 

 

System analysis has a two-fold contribution to Stage 1.  

 Firstly, a system analysis can provide an overview of the status, characteristics 

and networks that are relevant from a sustainability perspective, describing 

social, environmental and economic domains. This information is important for 

later stages in the framework. 

 Secondly, conducting a system analysis can stimulate holistic thinking and 

provide a common ground among stakeholders participating in the analysis 

Maas et al. (2012).  

 

System analysis in the ISA-framework of Weaver and Rotmans (2006, p. 14) consisted of 

five core activities: 

(1) Define the system that must be assessed in order to analyse the problem. Define 

and justify the geographical boundaries. 

(2) Define the system of interest in terms of 3 different spatial (macro, meso and 

micro) and at least 2 temporal scales (i.e. 1-5 years; 25-50 years). 

(3) Identify main drivers of unsustainability and perceived impacts. 

(4) Develop a conceptual model of the system showing the main features and 

interrelations, including drivers and opportunities for intervention. 

(5) Consider previously produced assessments and identify any obvious 

deficiencies. 

 

The system analysis methodology that was adapted for the preliminary framework is based 

on a system analysis methodology that was developed by Maas et al. (2012) for exploring 

urban sustainability transitions. The methodology has a modular configuration. It consists 
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of adapted tools and techniques that in a step-by-step application identifies challenges and 

opportunities for urban sustainability transitions.  

 

An essential output of a system analysis is a systematic and consistent analysis of the 

variables and elements that constitute a study area. One of the important outcomes of the 

methodology is that it should provide an integrated overview of the system as well as an 

understanding of the problems from different perspectives. In the implementation of 

system analysis these outcomes are achieved with the help of support tools such as 

conceptual modelling and system condition indicators. Figure 4.7 provides an overview of 

the system analysis steps in Stage 1 of the preliminary framework. 

 

 

Source: Derived from Maas et al. (2012) 

Figure 4.7 - Preliminary framework - Stage 1: Systems analysis methodology 

 

The sections below describe each of the steps in more detail. 

 

Step 1 - System definition 

The first step in system analysis is to determine the boundaries of the system to be analysed 

in order to clarify the unit of analysis (i.e. political, administrative or statistical). The 
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systems’ boundaries can be defined in terms of: space (the physical boundaries), time (how 

far to look back, how far ahead), and themes (e.g. economic, social and environmental).  

 

Defining the system boundaries is an iterative process, which can be challenged as a result 

of new findings or information. Decisions on defining boundaries in space, time and themes 

require careful consideration and discussion in order to grasp the implications of different 

choices. For example, drawing the study area boundary along political or administrative 

boundaries may have implications for data collection and analysis. One of the major 

problems limiting the sustainability assessment of proposed urban plans is that 

practitioners tend to use roads or suburb boundaries as a basis to define study area 

boundaries, with no or very little regard of how these boundaries relate to political, 

statistical and other administrative considerations (e.g. water catchment, police, health, 

education and transport zones).  

 

Step 2 - System performance 

The second step in the system analysis is system performance. System condition indicators 

are used as a basis to describe system performance of the study area (e.g. demographic, 

historical, spatial and environmental data). The use of performance benchmarks forms an 

integral part of this step. 

 

Data collection and the review of existing information (e.g. expert studies and policy 

documents) are important for systems analysis. The review of existing information will 

bring to the foreground what information is available and how this information has been 

interpreted and used by policy makers. Interviews and expert meetings are used to 

complement the data and findings from indicators to get a broader picture of what the 

variables of the system are, how these are interconnected and which problems arise.  For a 

list of system condition indicators used in the implementation of the framework for 

Meadowbrook in Logan City see Appendix 6. 

 

Step 3 - System structuring 

The third step involves structuring the system, in order to be able to make a construct of the 

complex system. Such a construct is useful as a conceptual model within which the study 

area can be examined to determine the key relationships and dependencies present in the 

study area. Fuzzy Cognitive Mapping (FCM) is a useful technique that can be used to develop 

a construct with stakeholders to represent the main features and relationships in the study 

area (see Voinov, 2008).  Figure 4.8 represents the concept of Fuzzy Cognitive Mapping.  
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Source: Derived from Voinov (2010) 

Figure 4.8 - Preliminary framework - Stage 1: Fuzzy cognitive mapping 

Appendix 5 contains more information on the method of Fuzzy Cognitive Mapping. 

 

Step 4 - Reflection 

The final step involves the use of a set of system lenses that together reflect the variety of 

ways of looking at the system. The different lenses are structured according to a multi-level 

model (the macro-meso-micro levels) to ensure an integrated perspective and analysis of 

the system. Table 4.7 summarises the various levels. 

 

Table 4.7 - Preliminary framework - Stage 1: System analysis levels 

Level Lenses Purpose 

M
a

cr
o

 Regional influences A description of the current regional influences. From a 
systems perspective influences that occur outside, yet 
influence the system (e.g. global climate, migration and 
economic trends). 

Historical sketch A description of historical change over time. Historical 
developments are described of study area to draw 
historical parallels to the study area. 

M
e

so
 State of the system System condition indicators are analysed to get an overview 

of the system in relation to the larger system it forms part of. 
An optional application is to assess the baseline of the 
system for benchmarking. 

Relations between stocks An investigation and description of the relationships and 
interdependencies between stocks (e.g. relationship 
between households and jobs in the area) 

Selection of main assets Narrowing down of stocks to the most important assets for 
the study area, to use for characterising the study area, 
structuring the problem and further on in the envisioning 
process that follows. 

Trend analysis A description of the trends in stocks or main themes over a 
period of time, to identify growth and decline, turning points 
and path dependencies. 

M
ic

ro
 Identification of catalyst projects Identification of catalyst developments or projects within a 

main theme (social, environment, economic) that can be 
used as examples in the envisioning stage. 
 

Source: Derived from Maas et al. (2012) 
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4.3.3.5  Problem scoping and definition 

Using the problem perception as background, and combining this with the findings of the 

system analysis, the purpose of the problem scoping step is to clarify, confirm and agree on 

the scope of the problem.  

 

Through participation, stakeholders help to define the strengths, weaknesses, opportunities 

and threats (SWOT) to be addressed. This will ensure the relevance of the assessment. Once 

the SWOT has been documented, it is important to communicate the findings back to 

stakeholders to ensure that there is no difference between the SWOT as defined by the 

facilitator, and the actual problem as defined by the stakeholders. 

 

Stakeholders will have different ideas and perceptions around the nature and scope of the 

problem. Uncertainty cannot always be reduced and consensus cannot always be reached; 

in which case, the problem scoping should at least result in acknowledging and 

understanding the uncertainty surrounding it. It is important to create an opportunity 

where stakeholders can share their opinions and past experiences around what they think 

the main problems are. 

4.3.3.6  Assessment (project) plan 

Framework implementation requires careful planning and a preliminary analysis of the 

context within which the process takes place. For example, a set of questions can be used 

early on in the assessment process: 

 Where is the decision-making authority?  

 Who will implement any agreements that are reached? 

 Are there substantial disparities across stakeholder groups in their power to 

influence the assessment process? 

 How will interim outputs be communicated? 

 

During Stage 1, sponsorship and responsibility for the process need to be clearly defined. 

Funding and staffing need to match the resources required to achieve the objectives and 

scope of the assessment process. A project steering committee consisting of institutional 

actors and/or a broader forum of stakeholders could take responsibility for the 

organisation and execution of the assessment process.  

 

A better understanding of the purpose of the assessment, the problem perception, the study 

area to be assessed and the various stakeholders will provide valuable information to 
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inform the scoping of the process moving forward. The scoping stage of the preliminary 

framework concludes with the development of an assessment (project) plan, outlining at 

least the following: 

 Problem perception / significance - Why is the assessment project important to 

undertake? What is the overall justification of the project? 

 Objectives / expected outcomes - Taking the problem perception into account, 

what will the assessment process aim to achieve? 

 Deliverables - taking the objectives into consideration, what will be produced as 

a result of the assessment? 

 Method - What activities need to be undertaken to produce the deliverables (e.g. 

stakeholder engagements, technical studies, modelling, GIS mapping, surveys, 

scenario development workshops, etc.) 

 Resources - Using the list of activities that need to be undertaken, who in the 

organisation needs to be involved, what type of skills, expertise and local 

knowledge are required to implement each of the activities.  

 Project governance and communication – Who will make decisions and how will 

stakeholders be engaged and how will they be kept up to date. 

 Risks - What aspects of the assessment process (e.g. stakeholder participation, 

project governance, management support, technical, political, etc.) are 

considered critical to the success of the assessment process and how will these 

be managed over the duration of the project. 

 Exclusions - What falls outside the scope of the assessment process? 

 

4.3.4 Framework Stage 2 - Envisioning 

Informed by the outputs of Stage 1, Stage 2 of the preliminary framework involves a context 

specific interpretation of sustainability, which includes the development of a shared vision, 

objectives, sustainability criteria and scenario policy options to achieve the vision (Weaver 

and Rotmans, 2006). The aim of Stage 2 is to identify all possible solutions in response to 

the problem defined in Stage 1. The scope of Stage 2 and the position and relationship of 

support tools are depicted in Figure 4.9 
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Figure 4.9 - Preliminary framework - Stage 2: Envisioning 

 

The use of scenario planning forms an integral part of Stage 2. Informed by the results of 

Stage 1, scenario planning is utilised as a way to explore different future pathways. 

Scenarios as a means of representing the future have been in the planner's toolkit for several 

decades. This is evidenced by the inclusion of land-development scenarios in many high 

profile planning documents in Australia. Examples include Melbourne 2030 (State of 

Victoria, 2002); Directions 2031 and Beyond (State of Western Australia, 2010) and Sydney 

2051 (RDA, 2012). 

 

Scenario planning is not about predicting the future or providing a specific answer. Rather, 

it is a methodology for ‘seeing’ futures not easily estimated using past trends and/or 

assumptions. ‘Scenarios explore the possible, not just the probable, and challenge their 

users to think beyond conventional wisdom.’ (Jager et al. 2008). According to Newman et al. 

(2012) the process of developing scenarios is as important as the final scenarios themselves, 

in that it facilitates active and interdisciplinary learning, and involves the deconstructing of 

preconceived ideas about the future, as well as biases and cultural or institutional norms. 

While standard planning processes tend to focus on processes and decisions under the 

control of a planning authority, scenario planning purposefully focuses on the combination 
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of internal and external influences, including those outside the influence of the planning 

authority (Jager et al., 2008). 

 

Steps for scenario planning for Stage 2 of the preliminary framework were derived from the 

Oregon scenario planning guidelines (The Oregon Department of Transport, 2013). The 

process consists of seven steps and is illustrated in Figure 4.10. The process provides for a 

flexible approach where previous actions are often revisited with new information collected 

during the process. 

 

Source: Derived from the Oregon Department of Transportation (2013) 

Figure 4.10 - Preliminary framework - Stage 2: Scenario planning process 

 

A summary of Stage 2 activities of the preliminary framework is outlined in Table 4.8. As a 

basis of comparison, column one contains the original list of envisioning stage activities by 

Weaver and Rotmans (2006). Column two provides the list of derived/new activities for 

Stage 2 of the preliminary framework.  
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Table 4.8 - Preliminary framework - Stage 2: Envisioning activities  

ISA-Framework Stage 2 (Weaver and 
Rotmans, 2006) 

Preliminary Framework Stage 2 

 
 SUSTAINABILITY ASSESSMENT 

 Establish a common interpretation 
of what sustainability is in this 
context in consultation with the 
selected stakeholders. 

 Verify that this shared interpretation 
has legitimacy among stakeholders. 

 Make the criteria underlying the 
common interpretation of 
sustainability explicit. Criteria might 
be grouped into economic, social and 
ecological criteria. This includes the 
justification and validation of these 
sustainability criteria. 

 Formulate a sustainability challenge 
with the selected stakeholders. This 
includes the formulation of specific 
long-term sustainability objectives 
that meet the requirements of the 
sustainability criteria. 

 
 POLICY ASSESSMENT 

 Formulate policy proposals 
(options) to be assessed 

 Formulate a "business-as-usual" 
scenario, that represents current 
trends and policies 

 Assess qualitatively the beneficial; 
and adverse impacts of the selected 
policy proposals. 

 Assess the difference between an 
incremental policy proposal that 
would lead to incremental 
improvements and solutions and a 
transitional policy proposal that 
would lead to structural change and 
system innovation 

 
 STAKEHOLDER INTERACTION 

 Use an appropriate participatory 
method to formulate the 
sustainability challenge and 
sustainability vision 

 Develop scenarios with the 
stakeholders onto the sustainability 
vision 

 Use stakeholder input to formulate 
explicit and implicit policy proposals 
as part of the scenarios 

 Use stakeholder input to make a 
narrative assessment of the impacts 
of the formulated policy proposals. 

 

 
 CONFIRM SUSTAINABILITY CHALLENGES 

 Provide a brief overview of the key 
sustainability challenges identified in 
stage one 

 Confirm agreement on these challenges 
from Stakeholders 

 
 DRAFT A SUSTAINABILITY VISION 

 Establish a common interpretation of 
what sustainability is in this context in 
consultation with key stakeholders. 

 Verify that this shared interpretation 
has legitimacy among stakeholders. 

 Develop a sustainability vision through 
involvement of key stakeholders. 

 
 DEVELOP GUIDING PRINCIPLES AND 

EVALUATION CRITERIA 
 Formulate a sustainability challenge 

with key stakeholders. This includes the 
formulation of specific long-term 
sustainability objectives and/or guiding 
principles that meet the requirements of 
the vision. 

 Develop evaluation criteria  
 Link evaluation criteria to guiding 

principles. Criteria might be grouped 
into economic, social and ecological 
criteria. This includes the justification 
and validation of these sustainability 
criteria. 

 
 DEVELOP POLICY SCENARIOS 

 Scope the scenarios (parcel, grid-cell or 
zone based, time horizon, number of 
scenarios and names of scenarios) 

 Formulate a "business-as-usual" 
scenario, that represents current trends 
and policies 

 Informed by the guiding principles, 
develop alternative policy scenarios to 
achieve the sustainability vision 

 Develop draft policy options in support 
of alternative scenarios 

 Describe the key differences and 
assumptions underlying each scenario  

 Assess qualitatively the benefits; and 
adverse impacts of the various policy 
scenarios. 

 
 STAKEHOLDER INTERACTION 
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ISA-Framework Stage 2 (Weaver and 
Rotmans, 2006) 

Preliminary Framework Stage 2 

 Use an appropriate participatory 
method to formulate the sustainability 
challenge and sustainability vision 

 Develop scenarios with the stakeholders 
onto the sustainability vision 

 Use stakeholder input to formulate 
explicit and implicit policy proposals as 
part of the scenarios 

 Use stakeholder input to make a 
qualitative assessment of the impacts of 
the draft policy options and scenarios 
 

   SUPPORT TOOLS 
 Sketch Planning 
 Scenario Workshop 

 
Source: Derived from the common conceptual ISA Framework of Weaver and Rotmans (2006) 

 

Key design differences for Stage 2 include the need to confirm the sustainability challenges 

at the beginning of Stage 2 as a basis to develop a sustainability vision.  Spending sufficient 

time on the development of guiding principles that are linked to evaluation criteria which 

together inform the development of alternative policy scenarios is an important 

consideration.  It is essential that sustainability criteria statements ends off as explicit 

statements and that stakeholders understand the role and importance of the evaluation 

criteria in analysing and assessing policy options in Stages 3 and 4 of the framework. 

 

The sections below describe each of the envisioning stage activities in more detail. 

4.3.4.1  Sustainability challenges 

Stage 1 of the framework involved getting a better understanding of those factors that are 

perceived to be contributing to the unsustainability of an area. Stage 1 established the 

purpose and geographical scope of the assessment process, key sustainability challenges, 

identified and involved stakeholders in problem scoping and concluded with an assessment 

plan and communication strategy. 

 

From a communication perspective, it remains important to start Stage 2 with an overview 

of the key sustainability challenges identified in Stage 1. This will ensure contingency, 

especially for new stakeholders that might have sine joined the process. At this point, 

stakeholders should have been identified, have a good understanding of the assessment 

purpose and how scenario planning will benefit the process. 
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4.3.4.2  Sustainability vision 

The next step in Stage 2 involves developing a vision of what stakeholders want an area to 

become. The role of visions in sustainability and problem solving has been recognised and 

visioning has been integrated in comprehensive procedural frameworks leading from 

problem definition to strategy implementation (Ravets, 2000; Newman 2005; Weaver and 

Rotmans, 2006; Olsson et al. 2008; Videira et al. 2010). Creating a sustainability vision fulfils 

an important function in sustainability assessment, as it provides a key reference point for 

developing strategies to transition from the current state to a desirable future state, actively 

avoiding undesirable developments. In addition, participatory visioning activities fulfil 

several process-level functions, including building capacity, empowering stakeholders, 

creating ownership, and developing accountability (Wiek and Iwaniec, 2014). 

 

The purpose of the visioning process is to create an environment for developing new ideas 

that work. It is important to create a vision of what stakeholders want their area to look and 

feel like five, ten, twenty and thirty years into the future. How this vision will become reality 

is not important at this stage. The important part is developing and maintaining a cohesive 

vision that includes all major views of stakeholders. Of course, some interest groups might 

initially have conflicting views. A key challenge is that quality criteria for sustainability 

visions and guidelines on how to rigorously craft such visions are scattered throughout 

literature. Wiek and Iwaniec (2014) reviewed the visioning literature and synthesised a set 

of features and criteria that could be used to guide vision development. The criteria are 

outlined in Table 4.9. 

 

Table 4.9 - Preliminary framework - Stage 2: Criteria for sustainability visions 

No Criterion Key features 
1 Visionary Describe the desirable future state, with elements of 

(aspirational) surprise, utopian thought, far-sightedness, and 
holistic perspective 

2 Sustainable In compliance with sustainability principles, featuring radically 
transformed structures and processes 

3 Systemic Holistic representation; linkages between visions elements; 
complex structure 

4 Coherent Composed of compatible goals (free of irreconcilable 
contradictions) 

5 Plausible Evidence-based – informed by empirical data, theoretical models, 
and pilot projects 

6 Tangible Composed of clearly articulated and detailed goals 
7 Relevant Composed of salient goals that focus on people, their roles, and 

responsibilities 
8 Nuanced Detailed priorities 
9 Motivational Inspire and motivate towards the envisioned change 

10 Shared Display a critical degree of convergence, agreement, and support 
by relevant stakeholders 

Source: Wiek and Iwaniec (2014) 
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A thorough sustainability visioning process is not a simple and linear process. There is a 

need for continuous review, reflection, and revision of the vision during the assessment 

process in order to produce a high-quality sustainability vision (Ravetz, 2000). Wiek and 

Iwaniec (2014) identified several methods, tools, techniques and procedures for 

constructing and evaluating high-quality sustainability visions from literature. For example, 

several generic creativity techniques, including appreciative inquiry, associative processes, 

brainstorming, problem solving, gameplay, lateral thinking, prototyping, and storytelling 

have been developed in various fields (Vidal 2006; Burbiel 2009). The use of visualisation 

techniques are critical for creating visions that are tangible and motivational and may 

include 2D and 3D, GIS-based dynamic and video visualisations (Pettit, 2005; Shaw et al. 

2009). 

4.3.4.3  Guiding principles 

Guided by the vision statement, the next step in Stage 2 involves the development of a clear 

set of guiding principles for sustainability. One of the keys to sustainability assessment is 

clearly defining the outcomes that will signify the success of the policies to be implemented. 

Guiding principles are broadly stated objectives or precepts to guide the envisioning 

process (Oregon Department of Transport, 2013). 

 

Pope et al. (2004) identified two approaches to the development of guiding principles.  One 

generates principles by assuming that simultaneous achievement of a series of 

environmental, social, and economic goals and objectives defines a state of sustainability. 

This is a “bottom-up” approach in which objectives are defined in relation to baseline 

conditions.  The problem with this kind approach is not knowing how to judge when the 

goal has been achieved far enough to achieve sustainability. As an alternative to the triple-

bottom line, Gibson (2006) promotes the use of a principles-based approach to 

sustainability assessment, in which sustainability criteria are derived from sustainability 

principles rather than triple bottom line goals. It begins with the concept of sustainability 

as a state to which society aspires, and then moves on to define this state in terms of guiding 

principles and sustainability criteria (Pope et al., 2004) 

 

The principles used to define sustainability will clearly depend upon the prevailing 

conception of sustainability in the context in which the assessment is conducted. The need 

to reach agreement on the guiding principles is an important step in the assessment process. 

Assessments are exercises in evaluation and decision-making. They involve countless trade-

offs and in all these evaluations and decisions, guiding principles of some sort underlie and 
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guide the trade-offs (Gibson, 2006). Some of these guiding principles may be set out in 

public documents. Some may be a matter of guesswork, even for the practitioners involved. 

For sustainability assessment, the question is not whether there should be principles, but 

which ones should be used, how they should be selected and when they should be set out 

explicitly. 

 

In order to provide an example of guiding principles, Table 4.10 presents the sustainability 

principles that have been developed for Western Australia (Government of Western 

Australia, 2003, p. 30). The principles in Table 4.10 are too generic to form the basis for 

assessment of draft policy scenario options. The next step in the process defines criteria as 

a basis to operationalise the principles. 

 

Table 4.10 - Preliminary framework - Stage 2: Example guiding principles 

Guiding Principles 
 Long-term economic health. Sustainability recognises the needs of current and future generations 

for long-term economic health, innovation, diversity and productivity of the earth. 

 Equity and human rights. Sustainability recognises that an environment needs to be created where 
all people can express their full potential and lead productive lives and that significant gaps in 
sufficiency, safety and opportunity endanger the earth. 

 Biodiversity and ecological integrity. Sustainability recognises that all life has intrinsic value and 
is interconnected and that biodiversity and ecological integrity are part of the irreplaceable life 
support systems upon which the earth depends. 

 Settlement efficiency and quality of life. Sustainability recognises that settlements need to reduce 
their ecological footprint (i.e. less material and energy demands and reduction in waste) while they 
simultaneously improve their quality of life (health, housing, employment, community…) 

 Diverse Communities, regions, ‘sense of place’ and heritage. Sustainability recognises the 
significance and diversity of community and regions for the management of the earth, and the 
critical importance of ‘sense of place’ and heritage (buildings, townscapes, landscapes and culture) 
in any plans for the future. 

 Net benefit from development. Sustainability means that all development, and particularly 
development involving extraction of non-renewable resources, should strive to provide net 
environmental, social and economic benefit for future generations. 

 Common good from planning. Sustainability recognises that planning for the common good requires 
equitable distribution of public resources (like air, water and open space) so that ecosystem functions 
are maintained and a shared resource is available to all. 

 Precaution. Sustainability requires caution, avoiding poorly understood risks of serious or 
irreversible damage to environmental, economic or social capital, designing for surprise and 
managing for adaptation. 

 Hope, vision, symbolic and iterative change. Sustainability recognises that applying these principles 
as part of a broad strategic vision for the earth can generate hope in the future, and thus it will involve 
symbolic change that is part of many successive steps over generations. 

Source: Government of Western Australia, 2003 

4.3.4.4  Evaluation criteria 

Every important decision we make is based on some set of criteria for evaluation and 

decision-making. Guided by the principles, the next step in Stage 2 involves the 

development of evaluation criteria that will be used to analyse and review policy scenarios 

during Stages 3 and 4 of the framework.  
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For the purpose of sustainability assessment and proper decision-making, the goal is to 

have a coherent set of explicitly identified and consistently applied criteria (Morrison-

Saunders, Pope and Bond, 2015). Developing evaluation criteria that resonate with 

stakeholders is essential to a successful sustainability assessment process. The most 

effective evaluation criteria can be measured objectively and are meaningful to people. 

Objective measures allow for clear assessment of scenario performance and highlights 

trade-offs between policy choices (Gibson, 2006b).  

 

Evaluation criteria should address a range of community objectives such as public health 

and schools, strong local economy, affordable housing, access to public transport and 

preservation of natural areas. The evaluation criteria in the scenario planning process are 

not designed to assess specific impacts and precise outcomes such as congestion at a specific 

intersection. Specific impacts and outcomes are assessed when developing project 

implementation plans as part of an implementation phase. The evaluation criteria assess 

big-picture items such as the potential consumption of land for residential living purposes 

(Oregon Department of Transport, 2013). 

 

Table 4.11 contains example evaluation criteria developed by the study. 

Table 4.11 - Preliminary framework - Stage 2: Example evaluation criteria 

Principle / Evaluation Criteria Unit of Measure 
Diverse Communities  

 Projected Resident Population  Number of people 

 Population density Persons / hectare 

 Household composition Household by income, age, size and presence of 
children 

Settlement Efficiency and Quality of Life  

 Housing diversity (detached, attached) Percent of units per category 

 Density Housing units/hectare 

 Dwelling types (detached, attached) Number of dwellings by type 

 Housing cost Average rent and sale price 

 Accessibility to public transit Number households within 400 metres from train 
and bus stop 

 Walkable areas Households and jobs within areas of well-
connected street and pedestrian path networks 

 Community health  Number of households within 400 metres from 
parks, schools and recreational facilities 

Long-term Economic Health  

 Employment diversity Ratio of households to jobs 

 Travel costs Out-of-pocket household costs for vehicle 
ownership and use depreciation, financing, 
insurance, maintenance/repair, fuel, tires, taxes 
and fees 

 Employment by industry and land use type Hectare of Non-Residential Floor Space 
Number and % of jobs 

Biodiversity and Ecological Integrity  

 Land Use and Natural Resource Impacts Amount of land consumed by land use type in 
hectare 

 Public open space Hectare of open space 

 Water consumption Kilolitre / capital 
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Principle / Evaluation Criteria Unit of Measure 
 Energy consumption Megawatts / hour 

 Conservation Square metre / capita 

 Impervious surfaces Percentage of area cover of impervious surfaces 

Source: Case study implementation of the revised framework, Logan City (2015) 

 

Link evaluation criteria to guiding principles 

The next step involves linking evaluation criteria to guiding principles. The translation of 

principles into meaningful criteria is not a simple linear process. In some cases the 

principles can be translated directly and easily into criteria, but often the principles must 

be interpreted and reworked. A single principle may inform several criteria, and likewise a 

single criterion may be informed by multiple principles (Morrison-Saunders, Pope and 

Bond, 2015). 

 

It is likely that a large number of evaluation criteria will be employed for the technical 

scenario analysis during Stage 3 of the framework. According to the Oregon Department of 

Transport (2013), when communicating results of scenario comparisons to decision-

makers and the community, the list should be pared down. Key criteria, most closely linked 

to the highest priority guiding principles, should be identified. At the same time, it is 

important that the full range of sustainability challenges within the guiding principles be 

addressed. Measures communicated to decision-makers and the community should be 

those that affect their lives, and be communicated in terms to which the community can 

relate (Oregon Department of Transport, 2013). For example, in estimating transportation 

outcomes, it is useful to report on annual fuel cost per household, or time spend behind the 

wheel in addition to distance travelled by private vehicle per annum. A short list of well-

chosen evaluation criteria will help both decision-makers and the community relate to the 

scenarios. 

 

The completion of this step results in a set of evaluation criteria, linked to guiding principles. 

The criteria will be used to guide decision-making in the process of assessing the relative 

performance of the policy scenario options in Stage 4 of the framework. With guiding 

principles identified and evaluation criteria established, the next step involves policy 

scenario development. 

4.3.4.5  Draft policy scenarios 

The next step in Stage 2 involves the development of draft policy scenarios. Before 

developing scenarios, it is important to understand the purpose of scenarios. Scenarios are 

tools that help groups to make better decisions about the future and they are a key tool 
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available to planning practitioners in long range urban growth management (Newman et 

al., 2013). Scenarios assist with strategic thinking and option development. There are two 

kinds of scenarios: narrative scenarios that is used to develop a vision for an organisation, 

a town or a city and land use scenarios (applied in this study). The key difference between 

a narrative scenario and land use scenario is that the latter is represented in a spatial or 

geographical format (a map) – accompanied by a supporting narrative. They are usually 

‘built’ on the outcome of a dialogue amongst stakeholders and practitioners about the future 

of an area (Newman et al., 2013). 

 

Base year scenario (business-as-usual) 

The first scenario to be developed is known as a base year scenario (business-as-usual). A 

base year scenario summarises key conditions that exist in the area in the base year, 

including factors related to population, employment, land use, transportation system, travel 

patterns and infrastructure (Waddell and Ulfarsson, 2004). This step involves assembling 

information to build a base year narrative that could serve as a benchmark for comparison 

when developing and reviewing alternative scenarios. Using the data and information 

collected in Stage 1 of the framework, several maps can be developed using sketch planning 

to visualise key parts of the narrative. The result is a visually displayed base year map, often 

referred to as the ‘virtual present’ for the area (Oregon Department of Transport, 2013). 

Figure 4.11 provides an example of a base year scenario sketch map for Meadowbrook in 

Logan City. 

 

 

Figure 4.11 - Base-year Scenario for Meadowbrook, Logan City (2015) 
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Practitioners should be aware of the different roles of sketch planning and modelling in the 

framework. Sketch planning (sometimes incorrectly referred to as sketch modelling) 

enables practitioners to undertake relatively quick, order-of-magnitude analysis on 

different urban features (Vonk and Ligtenberg, 2010). This is a useful attribute when 

working closely with a wide range of stakeholders over a short period of time as options can 

be discussed and generated in a very short period of time.   

 

Land use-transport modelling on the other hand, require expert set-up, extensive data input 

and analysis, are more costly and take much longer to generate an output which is often too 

detailed for the purposes of scenario development. These models are sophisticated 

computer simulation tools designed to imitate urban behaviour over time in order to 

predict system performance. In the framework, these kind of models are applied in Stage 3, 

after the scenario sketch planning exercise to narrow the scope of the options to be 

analysed. 

 

Alternative policy scenarios 

Once a base year scenario has been developed using sketch planning tools, the next step 

involves the development of alternative scenarios. Alternative scenarios reflect a variety of 

different policy options and assumptions. After conducting stakeholder engagements the 

ideas and concepts that emerged should be compiled and summarised to begin identifying 

these for use in alternative scenarios. Typically, alternative scenarios go through a series of 

iterations as practitioners work to produce desired outcomes. When deciding how many 

alternative scenarios to bring to the stakeholders, the framework recommends two, where 

typically a “business-as-usual” scenario will serve as a third option. The nuances between 

four or more scenarios can be difficult to understand.  

 

According to the Oregon Department of Transport (2013), each scenario should have a 

distinct theme. The theme of a scenario is the basis, or focus, of its design. Themes can range 

from recent trends to modifications of the ‘business-as-usual‘ scenario. For example, the 

implementation of a revised sustainability assessment framework in Logan City considered three 

urban growth policy scenarios, each representing a unique theme: 

 ‘Business-as-Usual’, based on existing socio-economic trends and the prevailing 

land use policy configuration; 

 ‘Compact Centre Development’, based on a proposed land use policy configuration 

informed by Transit Orientated Development (TOD) principles; and 
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 ‘Corridor Development’, which makes predictions of land use based on the objective 

of intensifying development along key arterial roads. 

 

Alternative scenarios are evaluated and compared against each other, and against the 

"business-as-usual" scenario. The scenarios allow experimenting with different policy 

options such as adjusting land use settings and codes, different transportation investments, 

and other possible changes, to evaluate their effectiveness and feasibility based on issues 

important to the community.  

 

One of the common mistakes that undermines the efficiency of scenario planning is to 

conclude the process with the scenarios themselves, which encourages a response along the 

lines of “well, that’s interesting, but so what?” or "fluffy and irrelevant”. Scenarios are only 

useful if they trigger a continuing conversation about the future, that starts with questions 

like “what if” or “if we did this, how would that roll out in one of our scenarios?”, or “is this 

robust across all scenarios?” Scenarios aim not to predict the future for an area, but to open 

up the conversation that leads to decision-making about which future policies and 

strategies to pursue for implementation (Xiang and Clarke, 2003). 

 

The next stage in the framework performs a detailed analyses of the scenarios through 

modelling. Model results inform Stage 4, which involves multi-criteria assessment. In Stage 

3, scenarios go from a theoretical discussion of themes that address the needs and interests 

of the community to the actual testing of specific policy choices through dynamic modelling 

and simulation of scenarios. The imperative for practitioners is to take great care in working 

with modellers and stakeholders in model preparation, confidence building and simulation 

of scenarios. 

4.3.4.6  Stakeholder interaction 

Most vision and scenario planning exercises are participatory, which makes sense for 

several reasons. First, this enhances the use of local and specialised knowledge. The 

experiences and knowledge of the community can provide additional information that 

serves to create new ideas for solutions and can provide insight into possible impacts which 

would have been otherwise neglected. Second, participation supports ‘buy in‘, since people 

are more willing to accept results and insights, if they are part of the process in which they 

were produced. Those who can state their preferences and needs, who can bring in their 

knowledge and experiences will feel bound by and responsible for the agreed actions and 
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will be willing to accept the results, even though they might have negative impacts and incur 

unavoidable costs in the implementation.  

 

During the creation of alternative scenarios, stakeholder engagement should take a 

prominent role and feed directly into the scenario building process (Weaver and Rotmans, 

2006). Elected representatives can play a key role in the process. Through workshops, they 

can help to develop scenario concepts, review concepts generated through community 

engagement events, or both. They should also be called upon during Stage 1 to bring 

stakeholders to the table. Their involvement will help to add legitimacy to the process in the 

eyes of their constituents (Oregon Department of Transport (2013). 

 

Creation of several alternative scenarios is a key point in the process, and community 

involvement is critical. People care about their neighbourhoods and their community’s 

future, and typically have strong feelings about what they would like to see in the future. 

Therefore, it is important that they have a role in designing the policy choices to be 

considered.  

 

Scenario workshops are one of the more effective and engaging tools that can be used in 

developing alternative scenarios (Hatzilacou et al., 2007). These workshops produce 

information that can be used to inform the construction of the alternative scenarios. It is 

important for these workshops to be interesting and allow the community to grapple with 

trade-offs, sharing what they learned with other community members and stakeholders. 

The challenge is to design engagement activities that nurture awareness and ownership of 

the process, and still fit within the project budget and time frames (Vliet et al., 2012) 

 

The assessment plan developed in Stage 1 should also be reviewed at this time to ensure 

that the planned efforts and activities will reach key stakeholders and provide the kind of 

information stakeholders need in order to understand the scenarios and provide 

meaningful input. 
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4.3.5 Framework Stage 3 - Experimenting  

Informed by the outputs of Stage 2, the experimenting stage uses planning support tools 

and methods to test the sustainability vision and draft policy scenarios. Testing is guided by 

the evaluation criteria developed in Stage 2. Trade-offs are explored, but no cost-benefit or 

cost-effectiveness analysis are performed at this stage of the process (Weaver and Rotmans, 

2006). The scope of Stage 3 and the position and relationship of support tools are depicted 

in Figure 4.12 

 

The contribution of previous stages to Stage 3 is two-fold:  

(1) conceptual modelling results from Stage 1 inform the scope of the system 

boundaries to be modelled and the identification of variables and relationships 

between the social, natural and economic systems under scrutiny; and 

(2) sustainability criteria from Stage 2 inform the scope and type of support tools 

and/or modelling instrument(s) for this stage. 

 

The scope of the experimenting stage is illustrated in Figure 4.12. 

 

 

Figure 4.12 - Preliminary framework - Stage 3: Experimenting 
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A key aspect of this stage is combining the modelling process with stakeholder participation. 

From the literature review (see Chapter 2) it became clear that participatory modelling 

offers the possibility to integrate local knowledge into model preparation. Such a broadened 

scope in the use of computer models not only has implications for how these models are 

applied in practice, but also for how the modelling activity is addressed and the type of 

conclusions that can be drawn from a modelling exercise. It is well known that the data 

requirements, the degree of involvement of stakeholders and the type of model evaluation 

performed, mostly depend on the reason for which a model is developed, despite the 

modeller's preferences for a particular modelling approach.  

 

A summary of Stage 3 activities of the preliminary framework is outlined in Table 4.12. As 

a basis of comparison, column one contains the original list of experimenting stage activities 

by Weaver and Rotmans (2006). Column two provides the list of derived/new activities for 

Stage 3 of the preliminary framework.  

 

Table 4.12 - Preliminary framework - Stage 3: Experimenting activities 

 ISA-Framework Stage 3 (Weaver and 
Rotmans , 2006) 

Preliminary Framework Stage 3 

 
 SELECTION OF TOOLS & EXPERIMENTS 

 Choose an adequate mix of ISA-tools 
to perform ISA experiments, i.e. an 
appropriate balance between 
quantitative and qualitative tools. 

 Justify the choice of tools by relating 
them to the requirements 
formulated in the scoping stage. 

 Formulate both advantages and 
disadvantages of the tool set 

 Design appropriate ISA experiments, 
i.e. ones capable of exploring the 
various scenarios defined previously. 

 
 ASSESSMENT OF EXPERIMENTS BY 

USING ISA-TOOLS 
 Conduct ISA experiments to test the 

assumptions underlying the 
sustainability vision and scenarios in 
terms of feasibility, consistence, 
adequacy, robustness and 
comprehensiveness. 

 Test the sustainability impact of the 
selected policy proposals, both 
quantitatively and qualitatively (in 
narrative form) 

 Compare results between the 
scenarios and benchmark scenarios 

 
 MODEL SELECTION & CONFIDENCE 

BUILDING 
 Choose an adequate mix of support 

tools to analyse the planned outcomes 
of the draft policy scenarios i.e. an 
appropriate balance between 
quantitative and qualitative tools. 

 Justify the choice of tools by relating 
them to the requirements formulated in 
the scoping stage 

 Formulate both advantages and 
disadvantages (limitations) of the 
chosen model that will be used to 
conduct the sustainability assessment 
experiments. 

 Build stakeholder confidence, starting 
with explaining the basic design 
philosophy behind the model system, 
with the aim of being transparent about 
the capabilities and limitations of the 
model system. 

 
 DATA AND MODEL PREPARATION 

 Design appropriate sustainability 
assessment experiments; i.e. ones that 
are capable of analysing the evaluation 
criteria for each of the draft policy 
scenarios  
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 ISA-Framework Stage 3 (Weaver and 
Rotmans , 2006) 

Preliminary Framework Stage 3 

 Explore trade-offs between policy 
options and scenarios in order to 
explore which are the most 
"promising" sustainability routes. 

 
 STAKEHOLDER INVOLVEMENT IN ISA 

TOOL USE & EXPERIMENTS 
 Use stakeholder input to help choose 

the appropriate set of ISA tools and 
to ensure that the assessment is 
salient 

 Use stakeholder input in the 
assessment of policy proposals 

 Use stakeholder input in the 
assessment of ISA experiments 

 Make explicit to which extent and 
how the knowledge and expertise of 
stakeholders is used in assessing the 
policy options, in particular, 
differentiate between model results 
and stakeholder input 

 Make explicit which participatory 
methods are used to obtain 
knowledge and expertise of 
stakeholders in the assessment 
process. 

 

 Define the limits of performance 
accuracy acceptable to the stakeholders 

 Collect and prepare data (e.g. economic, 
demographic, parcel, building, land use, 
etc.) 

 Specify the model system to reflect each 
of the scenarios to be modelled 

 
 SIMULATION AND MODEL RESULTS 

 Run scenarios 
 Analyse results and visualise in a 

manner that is appropriate for 
stakeholder engagement.  

 
 MODEL EVALUATION 

 Perform uncertainty assessment on the 
model results by considering all the 
potential sources of uncertainty 
introduced during the modelling 
process. 

 Reassess, and if need to, introduce 
changes and additions to the model 
system. 

 Make explicit to what extent and how 
the knowledge and input of 
stakeholders during the modelling 
process have been used to produce the 
results.   

 Differentiate between model results and 
stakeholder input. 
 

   SUPPORT TOOLS 
 Dynamic agent-based modelling (e.g. 

UrbanSim) and/or 
 Rule-based modelling (e.g. What If?) 
 

Source: Derived from the common conceptual ISA Framework of Weaver and Rotmans (2006) 

 

Key differences include the role and importance of the evaluation criteria developed in 

Stage 2 to assist in the process of choosing an ‘adequate’ mix of tools and models to perform 

experiments. Secondly, increasing the importance of modelling as the primary tool of choice 

in performing experiments and the importance of 2D and 3D visualisation of model results 

in a manner that is appropriate for stakeholder engagement are important design 

considerations. 

 

The sections below describe each of these activities in more detail. 
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4.3.5.1  Model (tool) selection and confidence building 

Stage 3 of the assessment process begins by selecting model(s) and/or tools that will be 

used to assemble and test the draft policy scenarios in order to compare the relative 

performance.  

 

In the absence of an operational model system in use, decisions around what model system 

to acquire are critical and need to take several modelling requirements into consideration. 

Several studies have been undertaken to support practitioners with the difficult task of 

model selection for the complex tasks of ISA. One such study by Lotze-Campen (2007) 

categorised models as either being biophysical, socio-economic or integrated in nature, 

each with their own strengths and weaknesses. The evaluation criteria developed in Stage 

2 will play an important role in evaluating and selecting the model(s) and/or tools. A good 

starting point is to define and agree on a preliminary set of evaluation criteria and planning 

assumptions and then to use these as a basis to see whether the model system under 

consideration is responsive and flexible enough to accommodate the criteria and 

assumptions. 

 

Besides using the evaluation criteria to decide what model system to use for a particular 

project, the literature review (see Chapter 2) highlighted several modelling requirements. 

Two broad sets of requirements have been prominent in the literature and in practice in the 

last decade: incorporating behavioural responsiveness in the internal functionality of 

models and enhancing the communication between models and planning practitioners.  

These requirements should be considered in the selection of a model system. ,  

 

Once a model system has been selected a process of confidence building needs to be 

undertaken. Confidence building is the process through which the modeller starts to explain 

the basic design philosophy behind the model system, with the aim of being transparent 

about the capabilities and limitations of the model system. Practice has been demonstrating 

that the involvement of participants in the model construction process fosters social 

learning, co-production of knowledge and development of innovative solutions, which are 

arguably the most important outcomes from the participatory events   (Videira et al., 2010). 

 

It is likely that a large number of evaluation criteria will be employed for the technical 

scenario analysis in Stage 3. However, when the process of modelling starts, the list should 

be pared down. Key criteria, most closely linked to the highest priority guiding principles, 

should be analysed first.  
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In summary, the process of model selection and confidence building consists of: 

(1) Confirming and prioritising the list of evaluation criteria developed in Stage 2 

(2) Using the evaluation criteria as basis, select an ‘appropriate’ combination of 

support tools and model systems (e.g. UrbanSim) to perform experiments. 

(3) Justifying the choice of tools and model system by relating it to the 

requirements formulated in the problem scoping and visioning stages. 

(4) Formulating both advantages and disadvantages (limitations) of the chosen 

tools and model system that will be used for experimentation. 

4.3.5.2  Data and model preparation 

Once model(s) and/or tools have been selected for the purpose of testing draft policy 

scenarios, the process of data preparation starts. Data and model preparation is the process 

that transforms technical analysis requirements into an actual physical model, for example, 

UrbanSim, fully populated and calibrated with local data. This activity will vary greatly, and 

will depend on the type and number of scenarios to be modelled, the scale and size of the 

study area, data availability and the time it will take to prepare data. Section 3.8 previously 

provided an overview of how data was prepared for UrbanSim. Both ISA-frameworks of 

Weaver and Rotmans (2006) and Videira et al. (2010) are silent on the process of data and 

model preparation during the implementation of an ISA process.  

 

In Stage 3 an important consideration is to sustain continuity and feedback to stakeholders. 

However, some model systems are known to take several months to prepare and pose a risk 

to the process of sustaining stakeholder involvement and continuity. An important design 

consideration of framework implementation is to start with model and data preparation as 

soon as possible, possibly already in Stage 1. Even though evaluation criteria might be 

unknown at this early stages, valuable time can be saved by collecting and preparing 

datasets known to be in used in most assessments. Preparing data tables containing 

cadastre, households, jobs and land use data for the study area should preferably be well 

advanced prior to the start of Stage 3, allowing for sufficient time for the analysis and 

visualisation of model results. 

 

Methodologically, the process of data and model preparation may follow one of several 

iterations, consisting of the following steps (Waddell and Ulfarsson, 2004; Patterson and 

Bierlaire, 2010). 

(1) Identify what data are required 
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(2) Source and prepare data (e.g. economic, demographic, parcel, building, land 

use, etc.). Establishing and managing data in a proper relational database is 

likely most advantageous. 

(3) Proceed with model specification and estimation 

(4) Setup and run scenarios 

(5) Analyse and visualise results  

(6) Reassess, and if need to, introduce changes and additions to the model system. 

 

The involvement of participants in the model preparation process fosters social learning, 

co-production of knowledge, development of solutions and increases the confidence of 

practitioners when presenting model results to decision-makers. There are different levels 

at which stakeholders can participate in model preparation, ranging from individual 

contributions to a team model preparation effort (Antunes, et al., 2006; Glackin, 2012). For 

example, UrbanSim requires stakeholders to specify strategic planning assumptions and 

user specified events as a basis to generate and compare scenarios. It is important that these 

assumptions underpinning the scenarios are explicitly stated so that assumptions can be 

revised. Planning assumptions include for example agreeing on the population growth rate 

per simulation year, physical constraints (e.g. flooding) and land use policy settings (e.g. 

maximum allowable height and density). 

 

Achieving a satisfying level of stakeholder participation, both in terms of number and 

involvement of participants is not obvious. A participatory modelling exercise in its own is 

not a guarantee for equal participation, since there are many factors that determine who 

gets to participate and how. Power differentials among participants, cultural barriers and 

differences in resources and skills can hamper the participation of some individuals, 

thereby influencing what gets included into a model system. Careful recording of decisions 

and key assumptions, as part of model specification, is of critical importance for model 

refinement, transparency and achieving legitimacy (Klosterman, 1999). 

4.3.5.3  Simulation and model results 

Simulation of alternative policy options is implicit to most system dynamic modelling 

processes, either ‘participatory’ or ‘expert’ oriented. Typically, following the achievement 

of confidence-building tests, the model is simulated over a desired time horizon and 

alternative policy options are analysed, compared and interpreted. The modelling results 

could feed into other analytical tools, such as GIS and 3D visualisation tools to support 

communication and presentation of different policy options. When a high level of consensus 
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exists and when there is a high level of certainty with respect to the problem, this step 

rationalises the eventual policy choice. In this step, participatory tools have a limited role 

and the analysis becomes mostly a technical exercise (Videira et al. 2010). 

4.3.5.4  Model evaluation 

The final step in Stage 3, model evaluation, tests model results for adequacy and quality. 

Evaluation comprises mainly the activities of validation (Waddell, 2011) and uncertainty 

analysis (Ševčíková, 2007) and is of importance to the process of improving the confidence 

of planners and stakeholders in the modelling results. Models are always abstractions of the 

real world. Some less important variables and interactions are left out, and the shapes of 

urban functions are always abstractions of the real processes. When using model results to 

inform Stage 4 in the assessment process, the modeller/analyst needs to come up with an 

uncertainty estimate to go along with each of the model predictions. This task is of crucial 

importance, since it may impact on the views of decision-makers around the reliability and 

importance of model results when making decisions in Stage 4. Examples of uncertainty 

analysis approaches includes expert assessment, model sensitivity analysis, model 

emulation and the use of multiple models (Pradhan, 2002; Yang et al., 2013). 

4.3.6 Framework Stage 4 - Assessment 

Stage 4 in the preliminary framework involves assessment. Stakeholders have previously 

provided guiding input to the scenario planning process in Stage 2 and helped to shape the 

guiding principles and evaluation criteria of the policy scenarios tested in Stage 3. The 

modelled results of Stage 3 are now used in Stage 4 to help stakeholders and decision-

makers understand and reflect on the outcomes of different policy choices.  

 

In Stage 4 stakeholders will have an opportunity to review the modelling results for each 

scenario, give their feedback and preferences, and identify popular policies or actions that 

should be considered for implementation. Using the feedback from stakeholders and the 

modelling results of Stage 3, decision-makers will reflect and assess each of the policy 

scenarios against a set of evaluation criteria. A formal review of the entire assessment 

process forms an integral part of Stage 4 to inform whether or not to proceed with the 

development of a preferred scenario, repeat key steps or conduct another sustainability 

assessment cycle (Weaver and Rotmans, 2006). The contribution of previous stages to Stage 

4 is three-fold:  

(1) evaluation criteria of Stage 2  inform the formal assessment of policy options; 

(2) modelling results of Stage 3 inform the formal assessment of policy options; and 
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(3) learning experiences from previous stages are shared and form the basis of a 

formal review of the whole assessment process. 

 

The scope of the assessment stage is illustrated in Figure 4.13. 

 

 

Figure 4.13 - Preliminary framework - Stage 4: Assessment 

 

This stage is often the one that sees the greatest amount of stakeholder participation in the 

assessment process, mostly because it informs decision-making. This final stage of a 

sustainability assessment process has four purposes:  

(1) to formally assess the results of the alternative policy scenarios against the 

sustainability vision, objectives and sustainability criteria.  

(2) to reflect on the entire assessment process by making learning experiences and 

lessons explicit;  

(3) to develop a preferred policy scenario for implementation; and 

(4) to evaluate the result of the sustainability assessment process (e.g. to monitor 

commitment to action and adoption of policies). 

 

A summary of the assessment stage activities of the preliminary framework is outlined in 

Table 4.13. As a basis of comparison, column one contains the original list of learning and 
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evaluation stage activities by Weaver and Rotmans (2006). Column two provides the list of 

derived/new activities for Stage 4 of the preliminary framework.  

 

Table 4.13 - Preliminary framework - Stage 4: Assessment and review activities 
ISA-Framework Stage 4 (Weaver and 
Rotmans , 2006) 

Preliminary Framework Stage 4  

 
 SOCIAL LEARNING 

 Formulate explicitly what lessons 
have been learned in terms of the 
ISA tools used, stakeholder process 
and the assessment itself 

 Indicate to what extent the 
learning process has resulted in a 
reframing of the problem, 
sustainability vision, of the 
assessment and the tools used. 

 Indicate to what extent the 
learning process has suggested the 
use of different ISA experiments 

 
 MONITORING 

 Monitor the different stages of the 
ISA-process: scoping, envisioning, 
experimenting and 
learning/evaluating 

 Formulate indicators that might 
indicate to which extent and in 
which ways the ISA-stages have 
been completed successfully 

 Formulate indicators that express 
the reframing of the perceptions of 
stakeholders involved 

 Monitor the adjustment of 
sustainability visions, pathways 
and experiments 

 
 STAKEHOLDER EVALUATION 

 Elicit the views of the stakeholders 
involved in the ISA process so far 

 Elicit the views of the stakeholders 
involved in the ISA tools used and 
the assessment results 

 Find out to which extent there has 
been individual or collective 
learning as a result of the process 

 Evaluate the level and nature of 
stakeholder involvement in 
possible adjustments in the next 
round. 

 
 ASSESSMENT 

 Using the evaluation criteria defined in 
Stage 2 as basis, present modelling and 
technical analysis results for each 
criterion to decision-makers and 
stakeholders 

 Assess qualitatively the beneficial and 
adverse impacts of the draft policy 
scenarios in relation to the evaluation 
criteria established in Stage 2 

 
 REVIEWING 

 Review the different stages of the 
process and formulate explicitly what 
lessons have been learned in terms of the 
tools used, stakeholder process and the 
assessment process itself. 

 Indicate to what extent the process has 
resulted in a reframing of the problem, 
sustainability vision, objectives and 
drafts policies. 

 Indicate to what extent the process has 
suggested the use of different 
experiments 

 Proceed with the development of a 
preferred policy scenario or repeat key 
steps or another sustainability 
assessment cycle 

 

 MONITORING  
 Monitor commitment to action and 

adoption of policies 
 Establish  an independent stakeholder 

taskforce as a useful platform for 
interaction and public scrutiny during the 
implementation process 

 Establish appropriate indicators and 
monitoring systems to track 
implementation and outcomes over time 

 
 STAKEHOLDER INVOLVEMENT 

 Elicit the views of the stakeholders 
involved in the process so far 

 Elicit the views of the stakeholders 
involved in the tools used and the 
assessment results 
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ISA-Framework Stage 4 (Weaver and 
Rotmans , 2006) 

Preliminary Framework Stage 4  

  Find out to which extent there has been 
individual or collective learning as a 
result of the process 

 Evaluate the level and nature of 
stakeholder involvement in possible 
adjustments in the next round. 

 
   SUPPORT TOOLS 

 Multi-criteria assessment (MCA) 
 

Source: Derived from the common conceptual ISA framework of Weaver and Rotmans (2006) 

 

Key differences include providing explicit steps for undertaking assessment of policy 

scenarios using multi-criteria assessment (MCA) and a review of the entire assessment 

process, prior to the implementation of a preferred policy scenario. The following sections 

describe each of these steps in more detail. 

4.3.6.1  Assessment 

The purpose of assessment is to qualitatively assess the beneficial and adverse impacts of 

the scenario policy options. The goal is to anticipate the long-term sustainability impacts of 

policy options and compare them with the vision and evaluation criteria developed in Stage 

2.  

 

2D and 3D maps are useful for presenting modelling results from Stage 3 to stakeholders 

and decision-makers in Stage 4. However, modelling results, especially those coming 

straight out of modelling systems, can be difficult to communicate. Modelling results should 

be rendered to stakeholders and decision-makers in a simplified graphic manner and made 

easy to understand. Maps should be annotated appropriately. The use of 3D video 

simulations could be an effective way to communicate how places may look and feel if the 

future portrayed by the scenario were to become a reality. 

 

If one wishes to perform a more formal analytical assessment of the modelled results 

generated in Stage 3 there is a strong case to combine model-based results with other 

methods such as multi-criteria assessment (MCA). MCA is a structured approach to 

determine the overall preference among alternatives, where the alternatives accomplish 

several objectives (Panthi and Bhattarai, 2008, p. 456). MCA has been used extensively to 

evaluate sustainability, and a good overview can be found in Munda (2005) and Herva and 

Roca (2013). 
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The advantage of the MCA processes is that it enables an integrated assessment of subjective 

and objective information with stakeholders’ values in a single framework. MCA has been 

regarded as a suitable set of methods to perform sustainability evaluations as a result of its 

flexibility and the possibility of facilitating the dialogue between stakeholders, analysts and 

scientists (Cinelli et al., 2014).  

 

If MCA is used, the evaluation criteria developed in Stage 2 should be used as a potential 

benchmark and weighting system. Whereas the results of computer modelling and 

indicator-based assessment provide valuable information for assessing policy alternatives, 

the results of these sometimes need to be complemented with some kind of formal 

assessment of alternatives. In this regard, multi-criteria assessment has proved to be very 

useful. Antunes et al. (2006) discussed avenues to integrate participatory modelling and 

formal MCA techniques in a decision-making process. MCA is particularly relevant where a 

number trade-offs needs to be considered. Table 4.14 outlines derived steps for applying 

multi-criteria assessment (MCA) during formal assessment of alternative policy scenarios 

in Stage 4 of the framework (Department for Communities and Local Government, 2009).  

 

Table 4.14 - Preliminary framework - Stage 4: Multi-criteria assessment (MCA) steps  

 
 Sustainability Criteria 

 Source the objectives and sustainability criteria previously defined in Stage 2 of the framework 
and confirm their validity 

 
 Present the Modelling Results for each Scenario from Stage 3 

 Confirm the policy options that form part of the assessment. 
 Present the "business-as-usual" scenario results that represents current trends and policies. 
 Present alternative scenario results with their corresponding policy settings. 
 Consider the use of scenario maps to present results  

 
 Weighting 

 Assign weights for each of the criteria to reflect their relative importance to the decision 
 
 Rating relative performance  

 Discuss the performance of each alternative policy scenario against the criteria and assign a score 
(5=high; 4=very good; 3=fair; 2=below average; 1=poor). 

Rating levels of sustainability 

Score Level Description 

5 HIGH  target level of sustainability 

4 VERY GOOD  satisfactory level of sustainability but not on target 

3 FAIR  a discrete level of sustainability 

2 BELOW AVERAGE  not sustainable but not as severely as in the previous level 

1 POOR extremely unsustainable 

 
 Combine the weights and scores for each policy scenario to derive and overall value. 

 
 Sensitivity Analysis  

 Test the validity of the MCA results by comparing the results generated from the model system (e.g. 
UrbanSim) in Stage 3 with those generated from the MCA process. 
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 Discuss among decision-makers and other stakeholders the outcomes obtained and of the resulting 
trade-offs among objectives for the policy alternatives. 

 
Source: Derived from the Multi-criteria analysis manual published by the Department of Communities and Local 
Government, United Kingdom (2009). 
 

Figure 4.14 contains an example of a step-by-step multi-criteria assessment tool that has 

been designed to support framework implementation in Meadowbrook. 

 

Column one contains the relevant evaluation criteria, with columns two to four assigning a 

rank and weight for each criterion. Depending on the number of policy scenarios to be 

assessed, the columns that follow provides the opportunity to assign a rating between 1 

(poor) and 5 (high) for each scenario. The final set of columns display the scores (Figure 

4.14). 
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Source: Case study implementation of a revised framework, Logan City (2015) 

Figure 4.14 - Preliminary framework - Stage 4: A MCA tool 
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4.3.6.2  Reviewing 

Review may inform a decision to repeat one or more assessment activities or proceed with 

another sustainability assessment cycle, eventually leading to a possible reframing of the 

shared problem perception, an adjustment of the sustainability vision and related scenarios, 

and reformulation of the modelling experiments to be conducted.  

 

Weaver and Rotmans (2006) identified three key steps to: 

(1) review the different stages and formulate explicitly what lessons have been 

learned, in terms of the stakeholder participation process, sustainability 

assessment process and the tools that were used. 

(2) indicate to what extent the learning process has resulted in a reframing of the 

persistent problem, the sustainability vision and scenarios, the subsequent 

assessment and tools used in the assessment process. 

(3) indicate to what extent the learning process has suggested the use of different 

sustainability experiments and has identified which experiments were 

successful and which failed. Consider what this implies in terms of new 

experiments and of which kind. 

 

The preliminary framework includes a set of performance outcomes adapted from Gibson 

(2006) and Morrison-Saunders and Hodgson (2009) against which the results of an 

assessment process could be evaluated to inform whether or not another sustainability 

assessment cycle is required or whether the process could proceed with the 

implementation of a preferred policy position. Table 4.15 contains the set of performance 

outcomes. These performance outcomes have been adapted and forms an integral part of 

Stage 4 in the preliminary framework. 
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Table 4.15 - Preliminary framework - Stage 4: Performance outcomes for evaluation 

Principle Criteria Performance Outcomes 
(1) Precaution Respect uncertainty, avoid 

poorly understood risks of 
serious or irreversible damage 
to the foundations for urban 
sustainability. 

A plan/policy that cannot show beyond 
reasonable doubt that it would not lead 
to serious or irreversible damage 
should: 
 consider “not proceeding” as an 

option where there is too much 
uncertainty; or  

 clearly demonstrate how negative 
impacts of the plan/policy would 
be managed. 
 

(2) Inter-
generational 
equity 

Favour options and actions 
that are more likely to 
preserve or enhance the 
opportunities and capabilities 
of future generations to live 
sustainably. 

A plan/policy should: 
 demonstrate enduring value for 

future generations; 
 outline the future negative impacts 

(local, regional & cumulative) and 
how they will be managed; and 

 demonstrate that it will not impact 
on the long-term performance of 
significant local and regional land 
use activities. 

 
(3) Ecological 

integrity 
Protect biological diversity and 
maintain essential ecological 
processes and life support 
systems. 

A plan/policy should: 
 prioritise environmental 

protection so that any change in 
the status quo results in net 
environmental benefit. For 
example, this may require the 
implementation of biodiversity 
offsets. 

 
(4) Equity and 

quality of life 
Ensure equity or opportunity 
for everyone, particularly the 
poorest and most vulnerable 
members of the community 
and seek to create a good 
quality of life for everyone. 

A plan/policy should: 
 provide for a range of community 

amenities and services available to 
all in the community; 

 ensure that any affordable housing 
initiatives are provided and 
protected into the future; and 

 demonstrate how it will create a 
cohesive community 

 
(5) Efficiency Reduce overall material and 

energy demands on social and 
ecological systems. 

A plan/policy should demonstrate: 
 how key elements is based on 

energy efficient design; 
 how it will promote local 

employment and mixed use (avoid 
or minimise the need for people to 
travel long distances to meet their 
needs); 

 how it will incorporate renewable 
energy generation and other 
sustainable resources; and 

 what measures have been taken to 
minimise the generation of waste 
and its discharge into the 
environment 
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Principle Criteria Performance Outcomes 
 

(6) Democracy 
and 
governance 

Ensure that policies are 
developed through active 
public participation in 
transparent decision-making 
processes. 

A plan/policy should: 
 engage the affected community in 

the future vision, planning and 
development of the affected area; 

 undertake an independent 
community engagement process; 
and 

 honour the results of previously 
conducted consultation processes. 

 
(7) Immediate and 

long-term 
integration 

Decision-making process 
should reflect the equal 
importance of sustainability 
principles. 

All principles of sustainability be 
applied at once. 
 Given the current dominance of 

economic considerations in 
decision-making and planning this 
principle means in practice that 
environmental and social 
considerations should be factored 
into decision-making, and not 
disregarded in the face of 
economic benefits. 

 
Source: Adapted from and Gibson (2006) and Morrison-Saunders and Hodgson (2009)  
 

4.3.6.3  Monitoring 

According to Videira et al. (2010) the objective of monitoring is two-fold: (1) to evaluate the 

outcomes of the ISA process and (2) to monitor commitment to action and adoption of 

policies for implementation. Given the long time it takes before likely impacts can be 

observed, follow-up activities must focus on monitoring the effects in terms of change in 

behaviours (drivers) and pressures, besides measuring changes in the state of the system. 

The establishment of an independent stakeholder taskforce may provide a useful platform 

for interaction and public scrutiny during the implementation process. Closing the ISA cycle, 

establish appropriate indicators and monitoring systems to track implementation and 

outcomes over time (Meadows, 1998) may facilitate the measurement of longer-term 

impacts of policies in the state of socio-eological system. 

4.3.6.4  Stakeholder involvement 

Stakeholder involvement in Stage 4 of the framework involves: 

 using stakeholder input to formulate explicit and implicit policy proposals for 

each scenario; 

 using stakeholder input to make a narrative assessment of the impacts of the 

formulated policy options; 
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 communicating the scenario results to the stakeholders along with uncertainty 

estimates; 

 maintaining an active/continuous support to and dialogue with stakeholders; 

 eliciting the views of the stakeholders involved in the sustainability assessment 

thus far. 

 eliciting the views of the stakeholders involved in the use of tools and the 

assessment results; 

 finding out to what extent there has been individual and/or collective learning 

as a result of the participation in the sustainability assessment process thus far; 

and 

 evaluating the level and nature of stakeholder involvement in terms of possible 

adaptations in the next round (Weaver and Rotmans, 2006).  

4.3.7 Summary 

Guided by the theoretical framework and preliminary design principles developed in the 

first design cycle, this section presented the results of a second design cycle that involved 

adapting an ISA-framework of Weaver and Rotmans (2006) as a basis for the design of a 

preliminary framework. The process involved more detailed methodological refinements to 

key activities in the framework. Methodological insights were sourced from systems theory, 

integrated assessment, planning support systems and modelling literatures between 2006 

and 2015.   

 

The end result was a preliminary framework design that contains a series of diagrams, 

tables and methodological descriptions. The preliminary framework comprises four stages, 

namely (1) scoping; (2) envisioning; (3) experimenting and (4) assessment. For each stage 

of the framework a table is provided that compares the activities of the original ISA-

framework (Weaver and Rotmans, 2006) with those contained in the preliminary 

framework. 

 

Key design differences for the scoping stage include the identification and involvement of 

key stakeholders at the start of the process.  Other design differences for Stage 1 include the 

need to clarify the purpose of the assessment; the importance of defining a sequence of 

activities; use of system condition indicators and fuzzy cognitive mapping as part of system 

analysis; recording of stakeholder problem perceptions at the start of the process; and 

concluding with a more explicit description of the problem derived from a technical system 

analysis.   
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For the envisioning stage, key differences include the need to confirm the sustainability 

challenges at the beginning of Stage 2 as a basis for developing a sustainability vision.  

Spending sufficient time on the development of guiding principles that are linked to 

evaluation criteria which together inform the development of draft policy scenarios is 

viewed as an important design consideration. The preliminary framework identifies the 

need to state sustainability criteria as explicit statements. Steps that aim to ensure that 

stakeholders understand the role and importance of evaluation criteria in analysing and 

assessing policy options in Stages 3 and 4 of the framework are added. 

 

The experimenting stage of the preliminary framework added an additional step that used 

the evaluation criteria developed in Stage 2 to assist in the process of choosing an ‘adequate’ 

mix of tools and models to perform experiments. Raising the importance of modelling as the 

primary tool of choice in performing experiments and the importance of 2D and 3D 

visualisation of modelling results in a manner that is appropriate for stakeholder 

engagement are all seen as important design considerations. Finally, for the assessment 

stage more explicit steps are added to support the assessment of policy scenarios. These 

steps include the use of multi-criteria assessment (MCA) and a review of the entire 

assessment process, prior to the implementation of a preferred policy scenario. 

 

The next section presents the results of the third design cycle. The third design cycle deals 

with user perceptions around model use in planning practice and how to improve model-

process integration in the preliminary framework design. The section concludes with a 

summary of proposed amendments to the preliminary framework design. 
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4.4 Design Cycle 3 - Improving Model-Process Integration  

This section presents the results of the third design cycle in 2011. Methods used for the 

third design cycle were discussed in detail in Section 3.7. The methods involved sourcing 

the views of how Australian planners and modellers conceive of modelling issues and, in 

response, what they perceived to be the most important model-process integration 

requirements. To investigate perspectives around model-process integration in the 

preliminary framework two rounds of workshops with a twelve member panel of planning 

practitioners and modellers were held in 2011. This involved identifying key modelling 

issues; rating the importance of dealing with these issues; and developing a set of modelling 

requirements. A single local government was used as a case study (see section 3.3), based 

on the limited resources available to the project and the very large effort required for data 

gathering and workshop exercises. 

 

The next section focuses on the key issues that were identified by a panel. 

4.4.1 Identifying key modelling issues 

During the first round of the workshops, the panel members were tasked with exploring the 

issue of ‘improving the confidence of planners in the use of models to support policy 

development’. The end result of these sessions produced a list of reasons for this apparent 

lack of confidence. The issues are summarised below. 

4.4.1.1  Professions and institutions 

 

Planners do not understand models and the modelling process: Panel Member A (personal 

communication, June, 16, 2011) felt that poor integration of modelling in the policy and 

decision making process was due to poor communication between planning practitioners 

and modellers. In particular, there was a need to simplify explanation around what 

questions the model can potentially answer and the strengths and limitations of the model, 

such that planning practitioners and other non-technical stakeholders could understand 

why it has been designed in a certain manner. During the workshop, it was agreed that this 

situation was mainly a consequence of a poor understanding of computer models on the 

part of planning practitioners. 

 

Modellers do not understand the policy development and decision making process: In 

comparison, there were a poor understanding on the part of modellers of the policy-making 
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processes that planning practitioners are required to facilitate, and the types of decisions 

they have to make. Panel Member C (personal communication, June, 16, 2011) felt that 

greater clarity was needed on the role of models and how their results were being used and 

interpreted. This included issues such as how well the model has been shown to match 

reality, what its restrictions were, and even how to express modelling concepts to a wider 

audience. 

 

Fragmented organisations: The fragmented nature of many government organisations was 

seen as another hurdle to effective modelling processes by modellers. More often than not, 

a modelling process leads to a question that requires different departments from the same 

organisation to be involved. 

 

Project management: The panel recognised one consequence of lengthy and expensive 

modelling projects is the necessity for strong project management skills. The panel agreed 

that a greater emphasis should be placed on developing the simplest possible (but 

functioning) version of a model, on getting that well documented and on producing outputs 

containing illustrative results within the project budget and timeframe. 

 

Changing participants: The panel also recognised that the somewhat voluntary nature of 

participation and the potential for changing participants during a modelling project can 

disrupt a successful modelling process. 

4.4.1.2  Modelling concerns per se 

Issues identified by the participants about the models themselves included: 

 

Model accuracy: When it came to the meaning of model validation or level of certainty 

achieved, planning practitioners on the panel were keen to confirm that they knew and 

accepted that a certain amount of uncertainty is and will always surround model prediction. 

What however, was missing was more information on the level of uncertainty of any model 

result or outcome and how this arose from the limitations or assumptions of the model.  

 

Flexibility of models: Modellers on the panel felt that we continue to see improvements in 

theory, in empirical methods, in software development and in data. As a result, models and 

software platforms that are too rigid become a serious constraint, and limit applicability. 

Panel Member C (personal communication, June, 16, 2011) stated that “different users will 

have different data and needs, and it is clear that models need to be adaptable to these 
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conditions if they are to be widely used”. A flexible model design means the ability to make 

changes to the model with minimal disruption. Modularisation of models is one of the key 

factors in ensuring that a model maintains its flexibility and longevity. 

 

Changing models: A further compounding factor was that planning practitioners were 

unhappy with models changing throughout a project, such that different results could be 

produced for the same assumptions. Panel Member E (personal communication, June, 16, 

2011) felt that what practitioners really wanted was ‘one model’ allowing an answer to be 

associated with a specific model version and measure of uncertainty or confidence 

indicator. 

 

Behavioural validity: Participants felt that for a model to be credible for use in government, 

it must have sufficient common sense or behavioural validity of how the world works to be 

believable as an independent tool, within a clearly defined scope of applicability. Models 

that lack any form of behavioural and theoretical foundations cannot pass the credibility 

test, and are not ultimately useful in supporting the assessment process. 

 

Empirical validity: Panel Member F (personal communication, June, 16, 2011) argued that 

“model results must be tested against observed data in order to assess their empirical 

validity”. That is, no matter how much or little common sense a model might have, it is not 

useful unless it can respond to input assumptions and make predictions that reasonably 

well correspond to observed reality. This is the process that some refer to as model 

validation. Many models do not go through any form of validation, and leave it to the 

stakeholders to simply believe the results. 

 

Unbiased: Panel Member C (personal communication, June, 16, 2011) also wanted models 

able to withstand scrutiny from the perspective of being free from bias. If a model was 

perceived as having significant biases in its empirical validation it will lose credibility. 

 

Ease of use: Beyond the conditions outlined above, the panel noted that if a model is too 

complex to explain, it also will ultimately not succeed in practice. If it requires the model 

developer to provide extensive and ongoing support, with no building of capacity to use and 

modify the model system by its users, it will be far less compelling than a model that 

accomplishes this aim. 
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4.4.1.3  Resourcing 

 

Data preparation: Probably, the most daunting problem in implementing a model remains 

input data. Input data such as land parcels, building, employment, demographic and price 

data are notoriously incomplete and error prone. Further, it is quite difficult to integrate 

them into a coherent database that is internally consistent.  Notably, Panel Members B and 

G (personal communication, June, 16, 2011)  highlighted two key data issues: first, the scope 

and size of the base year dataset that needs to be prepared and secondly, data quality, 

especially in those instances where micro data are absent and need to be derived from 

aggregated datasets. These remain very important obstacles, and must be addressed. 

 

Time constraints - not enough time to model: In addition, the panel also highlighted the 

limitations implicit in the process of utilising modelling during stakeholder participation 

due to time constraints placed on group learning and decision making. 

 

Budget: The construction of an integrated model, of a quality suitable to be used to underlie 

important government policy decisions, can be an expensive and time consuming exercise. 

The panel recognised the importance for modellers to be open about just how expensive 

such models are to build, so that they can help ensure that government do not embrace such 

projects with unrealistic expectations.  

 

Computational requirements: Traditionally, large scale models required large computers to 

run and in addition, required run times for a single year extending over several days to 

simulate basic urban behaviour changes. Advances in computing power and speed have 

contributed significantly in the last few years towards scaling down running time. 

Ultimately, several factors will influence computational requirements, ranging from the size 

of the study area, the geographical unit of analysis (e.g. grid cell-, parcel- or zone-based) and 

whether the database structure of the model allows parallel processing of data. The 

modellers on the panel felt that careful consideration of these aspects is required, prior to 

the implementation of a model. 

4.4.1.4  Differences in participant’s knowledge and experience 

The findings of the workshops were compared with the literature and one issue had been 

omitted by panel members. This may be described as ‘differences in knowledge and local 

experience between participants’ which was noted by Te Brommelstroet and Bertolini 

(2008) as a major factor in soliciting information, building and reaching consensus during 



Chapter 4 – Design, Data Collection & Analysis 

 

 

173 

a modelling process. They ascribed these differences to the gap between tacit and explicit 

knowledge. Explicit knowledge is characterised as easily codified, formalised and expressed 

in words and numbers.  Tacit knowledge on the other hand is deeply rooted in action, 

meaning and personal experience in a specific context. The real issue may be less whether 

qualitative or quantitative epistemologies are more or less correct, than whether some 

combination of them can be used to provide sufficient behavioural and empirical validity to 

become useful as basis for facilitating discussion. This issue was added to the set of 

challenges faced by modelling for the next phase of the design cycle. 

4.4.2 Rating the importance of the modelling issues 

Workshop participants were next asked to rate the importance of dealing with these 

challenges on a scale from 1 (unimportant) to 5 (critical importance), where the intervening 

points on the scale were given labels of low, average and of high importance. In addition, 

the survey was circulated to other practitioners and modelling experts in Logan City (for a 

copy of the survey instrument see Appendix 4 - Survey instruments used in the study. A 

total of sixteen responses were received. Although the sample size is too small to do any 

statistical analysis, the responses provide useful indicators of user sentiments.  

 

Table 4.16 summarises the perceived importance of modelling issues by planning 

practitioners and modellers, respectively, with the average rating of planners indicated in 

decreasing order of importance.  

 

Table 4.16 - Comparative Importance of Modelling Issues  

No. Modelling Issue 
Mean Rating Score 

Planners  
(n=9) 

Modellers 
(n=3) 

1 Data preparation (models are too comprehensive) 4.8 4.7 

2 
Modellers do not understand the policy development 
and decision making process 

4.6 4.3 

3 
Not user friendly: Planners do not understand models & 
the modelling process 

4.4 4.7 

4 Models are not known 4.5 4.3 
5 Models are too rigid 4.5 4.7 
6 Modelling projects difficult to manage 4.2 3.7 
7 Empirical validity 4.2 3.3 
8 Model results are not credible 4.2 4.0 
9 Not user friendly 4.1 4.3 

10 Behavioural validity 4.1 3.7 
11 Models are biased 3.8 3.0 
12 Too expensive 3.8 3.0 
13 Fragmented organisations 3.5 4.0 
14 Time constraints - not enough time to model 3.6 4.0 
15 Changing participants 3.3 3.7 
16 Computational requirements high 3.2 4.3 
17 Differences in knowledge & experience of participants 3.1 3.0 
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All of the issues included in Table 4.16 received a mean rating score of more than three 

above ‘average importance’. The respondents perceived all of these issues as important 

considerations when modelling in government settings. Of highest priority, it is clear that 

data preparation was perceived as of most critical importance, followed by a lack of 

understanding by planners of models. In addition, modellers' lack of understanding of the 

policy development process, the problems of changing models and the flexibility of models 

were also seen as important considerations. Differences in the knowledge and experience 

of participants in modelling were perceived as of lesser importance. 

 

In addition to the above modelling issues, respondents felt that there was (generally) 

insufficient investment in model design and specification, which leads to the following 

consequences: 

 Sub-optimal design, which becomes difficult to maintain as modelling 

progresses. 

 Insufficient understanding of the nature and scope of the problem. This relates 

both to modellers' apparent lack of understanding of the policy development 

and decision making process and planning practitioners' failure to reach 

consensus and agree on the nature and scope of the problem. 

 Generation of unreliable and/or inadequate model results, which contributes 

to a loss in legitimacy and management support. 

 Planners find it difficult to translate their requirements into a "modelling 

language". This becomes especially apparent when planning practitioners are 

expected to provide input into model design and specification. A lack of an 

intermediate language (interface) and poor dialogue between planners and 

modellers further exacerbates the problem. 

 Assumptions included in the model may be incomplete and inaccurate. In some 

cases, these assumptions may be valid for a certain time period, but are not 

reviewed as new information becomes available and documented properly to 

inform model refinement.  

 Limited understandings of the time and effort required to build, prepare data, 

use and maintain a model. 

 Problems sustaining institutional capacity and management support, especially 

where officers are expected to maintain operational models. 
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4.4.3 Modelling requirements 

The design cycle next developed a set of ‘modelling requirements’, which are responses that 

could potentially be used to resolve or moderate the previously identified modelling issues. 

These solutions were incorporated into the design of a second questionnaire.  The second 

questionnaire contained the modelling issues and, for each issue, a corresponding list of 

modelling requirements (solutions). For a copy of the survey instrument see Appendix 4 - 

Survey instruments used in the study. 

 

Table 4.17 contains a summary of these requirements. During a second round of workshops 

participants were asked to rate the likelihood of each requirement making a contribution 

towards resolving the modelling issue on a scale from 1 (no contribution) to 5 (significant 

contribution). Besides the panel, both surveys were circulated to other practitioners in 

Logan City, with four responses received (one from transport, two from land-use and one 

from environment). A total of 16 responses were received. Table 4.17 summarises the 

perceived importance of the modelling requirements, in decreasing order of importance as 

perceived by the panel of participants. 

 

Table 4.17 - Participant's assessment of responses to modelling requirements 

No Modelling Requirement Average Rating 
(n=16) 

1 Ensure leadership & management support. 4.6 
2 Record decisions around model changes & underlying assumptions. 4.4 
3 Limit the initial list of questions (evaluation criteria) to be modelled. 4.3 
4 Present early on examples of model results to improve communication.  4.3 
5 Appoint a mediator to interface/translate between planners & modellers.  4.3 
6 Define a validation method, based on feasibility, local context & support. 4.2 
7 Apply full lifecycle costing to the modelling instrument  4.1 
8 Implement model instrument use early on in the planning process 4.1 
9 Apply modelling procedures (steps) that are logical to practitioners. 4.0 
10 Maintain documentation to sustain model use & future enhancements.  4.0 
11 Communicate model results with associated uncertainties 4.0 
12 Communicate the theoretical foundations of the modelling instrument. 4.0 
13 Select stakeholders to purposefully participate in the modelling process. 4.0 
14 Associate model changes with a model version & model results. 3.9 
15 Select an appropriate model system with a proven track record. 3.9 
16 Define uncertainties around model specification, validation & results. 3.9 
17 Justify the extent of the study area to be modelled. 3.6 
18 Explain the rationale behind various policy options to modellers. 3.6 
19 Communicate the strengths & limitations of the modelling instrument. 3.4 
20 Develop a modelling project plan as a basis for reporting to stakeholders 3.4 
21 Validate initial cost with similar modelling projects elsewhere. 3.4 
22 Select an easy to use modelling instrument that fits the purpose 3.3 
23 Conduct quality tests & validate derived data, prior to running simulations. 3.2 
24 Determine confidence of stakeholders in the model results. 3.1 

 

From the responses, ensuring leadership and management support for a modelling project 

were perceived to provide the highest contribution to meeting the modelling issues. Model 
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requirements aimed at improving decision-making, communication and the confidence of 

participants, prior to the start of model design, development and implementation, all 

received high ratings. These include the need to develop a project plan, collecting data in 

advance, and applying lifecycle costing to the modelling exercise. But central to all of this is 

the need to appoint/nominate a mediator that can serve as an interface/translator between 

planners and modellers, preferably someone with extensive experience in model 

development and planning in government. 

4.4.4 Conclusions  

The results of the third design cycle suggested that in the Australian urban modelling 

context, the views of modellers and planning practitioners were very much in line with 

international literature, in terms of what the key challenges are confronting such activities. 

What is perhaps more noteworthy were the ratings given by the panel members and the 

significant emphasis that they placed on data preparation and mutual understanding 

between planners and modellers of each other’s domains as the most important modelling 

challenge.  

 

This suggested that, first, the ever-present problem of data availability and useability 

remained a concern - at least for this cohort - when considering urban modelling at the local 

scale. Second, it appeared that collaborative, participative modelling approaches, which 

generate mutual learning between planners and modellers, were a likely way forward for 

improved urban analysis. The design cycle findings suggested that improved models 

derived from the academy may not translate to better practice in the field, unless modelling 

activities include active stakeholder involvement. This requires a continuous, participatory 

process of social learning. Model experts have to make the underlying assumptions, 

functions and results of their models as transparent as possible. Planning practitioners and 

stakeholders need a minimum level of training to understand basic functionalities and 

model outcomes, as well as the possible consequences of underlying structural choices.  

 

Finally, for the integration of modelling activities in the assessment framework to be 

successful, there needs to be a shift in attitude within both the modelling and planning 

communities. To modellers, this means making models more understandable, improving 

the measurement and communication of uncertainty and model limitations and promoting 

the use of models as communicating, learning and exploratory tools. For planners, this 

means a shift in perceptions, viewing modelling not as a way of achieving certainty, but as a 

device to inform planning and policy development in an uncertain world.  
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Guided by the results of the third design cycle, the study introduced key amendments to the 

table of activities of the preliminary framework. The next section outlines a summary of 

amendments to the preliminary framework. 

4.4.5 Summary of amendments to the preliminary framework  

Table 4.18 provides a summary of amendments to the preliminary framework. Column one 

provides a description of the modelling requirement. Columns two and three provide 

references to the applicable stage and table of activities. Column four describes the 

proposed amendment. 
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Table 4.18 - Design Cycle 3 – Summary of amendments to the preliminary framework 

 
Modelling requirement 
 

Summary of amendments to the preliminary framework 

Stage 
Table of 
activities 

Description of proposed 
amendment 

1. Ensure leadership & 
management support 

1 Table 4.5 – Scoping: 
Assessment Plan 

 Scope statement of modelling 
activities 

 Secure management approval 
2. Record decisions 

around model 
changes & underlying 
assumptions 

3 Table 4.12 – 
Experimenting: Data 
& Model Preparation 

 Document decisions around model 
changes and model assumptions 

3. Limit the initial list of 
questions (evaluation 
criteria) to be 
modelled. 

3 Table 4.12 – 
Experimenting: Data 
& Model Preparation 

 Limit and define the initial list of 
questions (indicators) to be 
modelled 

4. Present early on 
examples of model 
results to improve 
communication 

3 Table 4.12 – 
Experimenting: 
Simulation & Model 
Results 

 Present preliminary model results as 
early as possible 

5. Appoint a mediator to 
interface/translate 
between planners & 
modellers 

3 Table 4.12 – 
Experimenting:  
Model Selection & 
Confidence Building 

 Appoint a mediator to 
interface/translate between 
planners & modellers 

6. Define a validation 
method, based on 
feasibility, local 
context & support 

3 Table 4.12 – 
Experimenting: Data 
& Model Preparation 

 Define a validation method, based on 
feasibility, local context & support 

7. Apply full lifecycle 
costing to the 
modelling instrument  

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Apply full lifecycle costing to the 
modelling instrument, revise the 
Assessment Plan and submit to 
management for approval 

8. Implement model 
instrument use early 
on in the planning 
process 

1 Table 4.5 – Scoping: 
System Analysis 

 Develop a qualitative model of the 
study area showing the main 
features and interrelations between 
features by using techniques such as 
Fuzzy Cognitive Modelling 

9. Apply modelling 
procedures (steps) 
that are logical to 
practitioners 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Build stakeholder confidence by 
applying modelling procedures 
(steps) that are logical to 
practitioners 

10. Maintain 
documentation to 
sustain model use & 
future enhancements 

3 Table 4.11 – 
Experimenting: Data 
& Model Preparation 

 Document the results, i.e. model 
specification, in a format that can be 
easily understood by stakeholders 
and easily maintained during the 
modelling process 

11. Communicate model 
results with 
associated 
uncertainties 

3 Table 4.12 – 
Experimenting: 
Simulation & Model 
Results 

 Communicate model results with 
associated uncertainties 

12. Select stakeholders to 
purposefully 
participate in the 
modelling process 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Select stakeholders to purposefully 
participate in the modelling process 

13. Associate model 
changes with a model 
version & model 
results 

3 Table 4.12 – 
Experimenting: 
Simulation & Model 
Results 

 Document and associate model 
changes with model version and 
model results 

14. Select an appropriate 
model system with a 
proven track record 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Add the words “with a proven track 
record” to “Select an appropriate" 
model system to perform 
experiments” 

15. Define uncertainties 
around model 

3 Table 4.12 – 
Experimenting: Data 
& Model Preparation 

 Define uncertainties around model 
specification, validation & results 
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Modelling requirement 
 

Summary of amendments to the preliminary framework 

Stage 
Table of 
activities 

Description of proposed 
amendment 

specification, 
validation & results 

16. Justify the extent of 
the study area to be 
modelled 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Justify the extent of the study area to 
be modelled 

17. Explain the rationale 
behind various policy 
options to modellers 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Explain the rationale behind various 
policy options to modellers 

18. Communicate the 
strengths & 
limitations of the 
modelling instrument 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Communicate the strengths & 
limitations of the modelling 
instrument 

19. Develop a modelling 
project plan as a basis 
for reporting to 
stakeholders 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Develop a modelling project plan as a 
basis for reporting to stakeholders 

20. Validate initial cost 
with similar 
modelling projects 
elsewhere 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Validate initial cost with similar 
modelling projects elsewhere 

21. Select an easy to use 
modelling instrument 
that fits the purpose 

3 Table 4.12 – 
Experimenting: 
Model Selection & 
Confidence Building 

 Select an easy to use modelling 
instrument that fits the purpose 

22. Conduct quality tests 
& validate derived 
data, prior to running 
simulations 

3 Table 4.12 – 
Experimenting: Data 
& Model Preparation 

 Conduct quality tests & validate 
derived data, prior to running 
simulations 

23. Determine confidence 
of stakeholders in the 
model results 

3 Table 4.12 – 
Experimenting: 
Model Evaluation 

 Determine confidence of 
stakeholders in the model results 

 

The next section presents the results of the fourth design cycle. The fourth design cycle 

sourced the views of planners and modellers of a prototype UrbanSim for Meadowbrook in 

Logan City. 
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4.5 Design Cycle 4 - Views of a Prototype UrbanSim 

This section contains the results of a fourth design cycle in 2013.  The fourth design cycle 

presented an UrbanSim prototype for the Meadowbrook study area to a panel of fifteen 

planning practitioners and one land use modeller with the aim of seeking their views. The 

method of collecting their views was described in detail in Section 3.8.3. Two principle areas 

of interest were evaluated with the panel: (i) model performance; and (ii) the value of model 

results for planning practice.   

 

The method of adapting UrbanSim was discussed in detail in Section 3.8. Figure 4.15 

displays the location and area of extent of the Meadowbrook study area. Appendix 7 

provides more information of UrbanSim with the aim of supporting planning practitioners 

in Australia who wish to evaluate UrbanSim for future use. 

 

 

Figure 4.15 - The Meadowbrook study area, 2011 

4.5.1 Views concerning a prototype UrbanSim  

The panel was asked to participate over a period of one month in one workshop event and 

informal interviews in 2013. The first part of the workshop presented an overview and live 

demonstration of UrbanSim followed by the model results of two urban growth scenarios 

for Meadowbrook. Visualisation of model results formed an integral part of the 

presentation. The scenario maps in Figure 3.20 were presented to the panel. During the 

second part of the workshop, participants were tasked with completing a structured 

questionnaire. For a copy of the survey instrument see Appendix 4 - Survey instruments 

used in the study. The first part of the questionnaire built a profile of those that were 
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participating in the design cycle. The second part asked questions around UrbanSim in 

general and the third sought specific views on the use of UrbanSim in planning practice. 

 

Modelling results for the urban compaction scenario were viewed by the panel as most 

valuable. UrbanSim’s ability to expose linkages and relationships between the area of 

compaction and its surroundings where viewed to be most useful, highlighting the spatial 

and temporal analytical strengths of UrbanSim. Next, the panel was asked what assessment 

stages will benefit most from the use of UrbanSim. Ninety two percent (92%) felt that the 

evaluation of land use policy options in Stage 3 will benefit the most and stages such as 

problem scoping (Stage 1) and envisioning (Stage 2) in the preliminary framework, will 

benefit the least (Figure 4.16). This serves as one of the reasons why modelling instruments, 

such as UrbanSim, tend to be implemented too late in a planning process. 

 

 

Figure 4.16 - Participant’s views on the performance of UrbanSim  

 

The ability to reflect market behaviour as a key feature of UrbanSim was welcomed by Panel 

Member B (personal communication, July, 11, 2013). Consumer and supplier choices were 

explicitly represented in model results as well as the resulting effects on real estate prices.  

Panel Member D (personal communication, July, 11, 2013) felt that UrbanSim should be 

regarded as a basis for reducing uncertainty about the future, from a prior state of 

unawareness, to one of more limited uncertainty.  The purpose of UrbanSim should not be 

accurate forecasting, which is not attainable, and instead should be used to analyse and 

reflect on the likely consequences of draft policy options, prior implementation.   

 

Even with a Graphical User Interface (GUI), UrbanSim was considered by the majority of 

panel members as a “black box”.  Modelling results were well received, but panel members 

continued to express concerns about the lack of transparency of the model system; the need 
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for a more integrated and transparent process when developing and using planning 

assumptions as input into the model system; and the need to find ways for planners to 

communicate with confidence model results to stakeholders. Views of panel members on a 

set of model performance indicators were tested. Panel members felt that UrbanSim 

appeared to be not transparent or user friendly scoring 43 and 56 percent respectively. In 

comparison, more than 70 percent of the panel members felt that UrbanSim is performing 

well on communication and the ability to cater for different user requirements (Figure 

4.17). The high score on communication value was achieved by performing mapping and 

visualising of model results in an external GIS. 

 

 

Figure 4.17 - Participant’s views on the performance of UrbanSim 

 

Next the questionnaire listed actions that could help to increase the confidence of planners 

to use modelling instruments (Figure 4.18). All actions received a score of more than 60 

percent implying that all are considered appropriate. Improved communication of 

modelling results, access to datasets for modelling; user friendly modelling software and 

hands-on training were viewed as the most important by more than 85 percent of panel 

members. 

 

Figure 4.18 - Participant’s views on improving the confidence of planners in UrbanSim 
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From follow up informal interviews it became apparent that it was not the technological 

qualities of UrbanSim that was an obstacle, but rather soft problems around the adaptation 

of the instrument to the planner's demands (i.e. user friendliness, transparency and 

generally not known in planning practice) that remain a major bottleneck. Adding to the 

lack in transparency was the absence of making assumptions explicit and communicating 

calculation method(s) with model results in ways that planners (and decision-makers) can 

understand. This echoes previous research around the fundamental problems of computer 

models in planning. 

4.5.2 Conclusions 

From the fourth design cycle it became clear that UrbanSim, like any abstraction of reality, 

exhibits many limitations that need to be considered in framework implementation. 

Participants recognised that UrbanSim, like many similar modelling systems, was evolving 

and many of these limitations could potentially be addressed in future versions. 

 

Firstly, the greatest challenge for UrbanSim still lies in data preparation. For example, 

limiting the size of the modelling area seemed logical, but resulted in a lack of statistical and 

practical significance or odd behavioural implications. In this regard, modellers need to be 

wary of which covariates make it into the final model selections and their underlying 

estimations.  Secondly, a variety of challenges lie in the model estimation process. The study 

found that the quality of the sub-models was difficult to evaluate without seeing simulation 

results. The approach taken by the study was to estimate the sub-models relatively quickly 

knowing that they could be improved at a later stage, after analysing simulation results. 

 

Thirdly, the findings suggested that a technical focus was insufficient to improve the 

implementation of UrbanSim. The key obstacles were centred more towards "soft issues" 

such as a lack of transparency and poor communication of results to a planning and 

decision-making process.  

 

Fourthly, UrbanSim's results seemed unusually stable in the prototype for Meadowbrook 

across the two scenarios with the exception of a substantial increase in population for the 

study area under scenario two. Such stability was better than having changing results, 

which emerge quickly in unconstrained gravity model applications (e.g. Zhou et al., 2009). 

This feature no doubt emerged from UrbanSim's tight connections between land, buildings, 

jobs and households, but it may be an indication that the model (calibrated for 

Meadowbrook) was inadequately sensitive to policy changes due to the small size of the 
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modelled area (only 4,700 parcels). As a result, the modelled area was expanded in the fifth 

design cycle which involved the use of UrbanSim in the implementation of a revised 

framework.  

 

Fifthly, the design cycle reiterated the consensus on the need to improve user friendliness 

of UrbanSim for planning practice. The respondent’s low level of concern for the technical 

challenges faced by UrbanSim contradicts continuing efforts by the modelling community 

towards improving these technical aspects (i.e. improving the credibility of modelling 

results). Combining UrbanSim with powerful 3D visualisation tools, such as GeoCanvas, was 

considered as a way forward. 

 

Finally, UrbanSim seemed better suited for activities found later in the assessment process, 

such as assessing the effects of existing and proposed policies. This serves as one of the 

reasons why modelling instruments, such as UrbanSim, tend to be implemented too late in 

the planning process with little or no stakeholder involvement. In this regard, a modelling 

approach that blends qualitative and quantitative modelling may be an effective way to 

introduce and improve stakeholder confidence.  

 

From the design cycle it became clear that no single tool or instrument can support all of 

the stages of the preliminary framework. The challenge was to use model instruments, such 

as UrbanSim, in a more purposeful manner by adjusting/improving the instrument itself 

and combining the use of the model instrument with other known support tools, such as 

multi-criteria assessment and cost-benefit analysis.  

 

Guided by the results of the fourth design cycle, the study introduced key amendments to 

the table of activities of the preliminary framework. The next section outlines a summary of 

proposed amendments to the preliminary framework. 

4.5.3 Summary of amendments to the preliminary framework 

Table 4.19 provides a summary of proposed amendments to the preliminary framework. 

Column one provides a description of the design requirement. Columns two and three 

provide references to the applicable stage and table of activities. Column four describes the 

proposed amendment. 
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Table 4.19 - Design Cycle 4 – Summary of amendments to the preliminary framework 

 
Description of 
requirement 
 

Summary of amendments to the preliminary framework 

Stage 
Table of 
activities 

Description of proposed 
amendment 

1. Improve visualisation of 
modelling results by 
using 3D visualisation 
tools  

3 Table 4.12 – 
Experimenting: 
support tools 

 Add 3D visualisation as a support 
tool  

2. Engage stakeholders on 
planning assumptions 
to be used in scenario 
building 

 

3 Table 4.12 – 
Experimenting: 
data & model 
preparation 

 Engage stakeholders on the planning 
assumptions to be used in scenario 
building  

3. Provide for an explicit 
link between the 
evaluation criteria 
defined in Stage 2,  the 
selection of a model 
system in Stage 3; and 
the use of multi-criteria 
assessment in Stage 4 

3  Table 4.12 – 
Experimenting: 
model selection 
& confidence 
building 

 Confirm and prioritise the list of 
evaluation criteria developed in 
Stage 2 

 Select an ‘appropriate‘ model system 
to perform experiments 

 Justify the choice of the model by 
relating it to the assessment purpose 
defined in Stage 1 and the evaluation 
criteria defined in Stage 2 

4 Table 4.13 – 
Assessment & 
Review: 
assessment 

 Using the evaluation criteria defined 
in Stage 2, present modelling and 
technical analysis results for each 
criterion to decision-makers and 
stakeholders 

 

The next section presents the results of the final design cycle. The final design cycle involved 

the implementation and evaluation of a revised framework with planning practitioners. 
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4.6 Design Cycle 5 - Implementation of a Revised Framework 

4.6.1 Introduction 

This section contains the results of the fifth design cycle in 2014/15. The purpose of the fifth 

design cycle was to implement a revised framework for the broader Meadowbrook study 

area in Logan City and evaluate framework performance by seeking the views of a panel of 

planning practitioners. The method of implementing a revised framework was described in 

detail in section 3.9. Figure 4.19 displays the location and area of extent of the broader 

Meadowbrook study area in Logan City. The next section describes the study area in more 

detail. 

 

 

Figure 4.19 - Area of extent of the broader Meadowbrook study area in Logan City 

4.6.2 The broader Meadowbrook study area 

The broader Meadowbrook study area in Logan City covers an area of 4,267 hectares with 

a total population of 49,570 (ABS Census, 2011) and comprises the suburbs of Loganlea, 

Meadowbrook, Kingston, Marsden, Waterford-West, Waterford and Bethania. The study 

area is bounded by Logan Reserve, Buccan and Holmview to the south; Crestmead and 

Berrinba to the east; Logan Central and Slacks Creek to the north and Slacks Creek to the 

west. The study area is divided into two main areas, namely a ‘core area’ and a ‘frame area’ 

(Figure 4.20). 
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The ‘core area’ is the main focus of the sustainability assessment process and consists of the 

suburbs of Meadowbrook and Loganlea. Located in the core area are major activity 

generators such as the Logan State Hospital, Metropolitan South Institute (MSI) TAFE, 

Griffith University – Logan Campus and Loganlea rail station. The core area is bounded by 

Scrubby Creek in the north and Logan River in the south. 

 

 

Figure 4.20 - The core and frame areas of the broader Meadowbrook study area 

 

The ‘frame area’ consists of neighbouring suburbs of Kingston, Marsden, Waterford West, 

Waterford and Bethania.  The decision to focus on this area is based on a recognition that 

the area represents a microcosm of the diverse natural, built and socio-economic elements 

found across Logan City and represents a good test case for the revised framework. The 

broader Meadowbrook study area is traversed east-west by the Logan Motorway, north-

south by Loganlea and Kingston Roads and is crossed by the Brisbane-Gold Coast Railway.  

The Meadowbrook area is influenced and close to the regional activity centres of Logan 

Hyperdome, Logan Central and Grand Plaza (Browns Plains) and the major industrial areas 

of Crestmead and Springwood. 

 

The South-East Queensland Regional Plan (SEQRP) 2009-2031 (Queensland Government, 

2009) recognises Meadowbrook's regional economic significance, providing for a primary 

focus on specialised economic activity rather than having a general retail function. The 
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SEQRP is a statutory planning instrument of Queensland Government that identifies and 

provides direction for the future growth of the region over the next 20 years.  

 

The sub-regional narrative of the SEQRP established the role of Meadowbrook as a 

Specialist Centre based around health, research and education, benefitting from 

opportunities generated by the Logan Hospital, Metropolitan South Institute (MSI) of TAFE 

and the Griffith University (Logan Campus) and access to the Brisbane-Gold Coast rail 

corridor. In addition, it identified as an employment opportunity area for catalytic new 

health, education and training opportunities which could provide the stimulus and focus for 

future ‘new economy’ business clusters. This sub-regional narrative was reinforced in the 

Growth Management Core Matters of Logan City Council (2008). Logan City was required 

by the SEQRP to accommodate an additional 70,000 dwellings by 2031. Some 28,000 of 

these new dwellings or 40% need to be provided through infill development. The broader 

Meadowbrook study area is expected accommodate a portion of this residential infill 

development. 

 

At the time of this study, Logan City Council endorsed a Neighbourhood Plan for Loganlea. 

The vision for Loganlea was to create: ‘a well-planned, high amenity, residential community 

that assists in accommodating Logan's growing population and maximises access to public 

transport, health services, and employment and training opportunities.’ (Logan City Council, 

2011). Under the Loganlea Neighbourhood Plan the area was expected to accommodate an 

ultimate population of approximately 5,700 people by 2031. This was to be achieved by 

allowing higher density residential development in close proximity to Loganlea Station 

based on Transit Orientated Development (TOD) principles. 

4.6.3 Views concerning a revised framework 

Consistent with previous design cycles, the implementation of a revised framework used 

workshops and interviews and involved a panel of practitioners from one local government. 

Workshop participation was entirely voluntary, and the panel was comprised of ten 

planning practitioners and one land sue modeller.  

 

Preparatory work for the implementation of a revised framework was undertaken prior to 

the start of the design cycle.  The preparatory work involved the development of a series of 

methodological booklets and implementation reports for each of the stages of the 

framework for the broader Meadowbrook study area. Each booklet described one of the 

four stages of a revised framework. For example, booklet one provided an overview of Stage 
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1 (Scoping) and contained a series of diagrams and tables similar to those found in section 

4.3, Design Cycle 2 - A Preliminary Framework. Appendices 10 to 13 contain the 

implementation reports for each of the stages of the revised framework for the broader 

Meadowbrook study area. 

 

After being briefed on the design cycle and its objectives, the panel participated in five 

rounds of workshops, each between one to three hours long, which were held over a period 

of four months in 2014/15. The first four workshops focused on the four stages of the 

framework. For each workshop, participants were asked to study the corresponding 

booklet and implementation report, and reflect on and record aspects that they felt were 

either unclear, unnecessary or perhaps absent.   

 

Each workshop event commenced with an overview of the stage and its activities followed 

by a presentation of implementation results for Meadowbrook. Participant feedback during 

workshop events were recorded. Informal interviews were conducted after each workshop 

event to obtain a deeper understanding of the challenges faced when implementing a 

revised framework. For a copy of follow-up interview questions see Appendix 4 - Survey 

instruments used in the study.  The design cycle concluded with a workshop event that 

asked panel members to reflect on all stages and evaluate the value of a revised framework 

for planning practice. 

 

Implementation of a revised framework involved a comparative assessment of three urban 

growth policy options (scenarios) for the broader Meadowbrook area, exploring issues of 

urban densification and likely impacts.  The focus of the design cycle was not on these policy 

options, it was instead on the initial insights of a panel. To avoid providing a list addressing 

every facet of the framework that deserves attention, this section summarises those aspects 

that the panel of practitioners in Logan City viewed as the most relevant to improve 

framework implementation in practice. 

4.6.3.1  Workshop 1: Stage 1 - Scoping  

This section summarises the views of a panel of ten planning practitioners that participated 

in the first workshop that focused on Stage 1 of a revised framework. The following lead 

questions were used during the workshop event: 

 

(1) Do you think stakeholder engagement in Stage 1 is important, and if so, what 

level of engagement do you consider to be necessary? 
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(2) The revised framework puts a lot of emphasis on the importance of conducting 

a comprehensive system analysis in Stage 1? Do you consider this as beneficial 

to the process or not? 

(3) What are your views of conceptual modelling as a method for identifying key 

urban elements and understanding the linkages and relationships between 

these elements? 

(4) Are there any other steps that you think should be added to Stage 1 that will 

improve: (a) active stakeholder participation; (b) problem identification; and 

(c) an understanding of the urban system? 

 

Before discussing specific responses, participants provided the following general 

comments: 

 The choice of methods for Stage 1 was seen as a design problem.  For example, 

Panel Member A (personal communication, November, 13, 2014)  suggested 

that the scoping stage, which includes system analysis, should be “accurate”, 

“detailed” and “comprehensive” to identify and understand urban problems.  

Panel Member C (personal communication, November, 13, 2014) felt that it is 

desirable that Stage 1 is "simple" and "clear" enough so not to require 

sophisticated expertise to manage. 

 Panel members also raised concerns around the perceived rationality of Stage 

1 and the capacity to work with the sometimes “irrational views” of 

stakeholders when it comes to problem identification. 

 

Assessment purpose 

 

The revised framework stated that ‘an assessment could potentially serve many different 

objectives and that it is important to clarify the exact purpose, since it will affect the type, 

number and sequencing of assessment activities that need to be undertaken’. Panel 

members felt that new users of the framework may confuse the framework with indicator-

based approaches and that clarifying the purpose of the framework was as important as 

clarifying the purpose of the assessment process itself. 

 

According to Panel Member E (personal communication, November, 13, 2014) the purpose 

and scope of the assessment will be influenced by the interests and decision-making powers 

of the organisation that implements the framework, potentially impacting on the 

framework's ability to achieve a holistic and integrated response to sustainable 
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development. For example, if the framework is implemented by a local government, the 

purpose and scope of the assessment are more likely to be aligned (narrowed) to the 

business interests, powers and functions of the local government (i.e. land use and transport 

planning). The problem arises when the scoping stage identifies a number of 

unsustainability issues (i.e. health and education) that require strategies and policy 

responses outside the control of local government. Advocating and collaborating with other 

organisations were viewed important and panel members felt that an explicit step should 

be included in the assessment process to record these as part of a program of action. 

 

Stakeholder identification and involvement 

 

Next the workshop discussed the role of stakeholder identification and involvement. 

Stakeholder identification is a key activity in Stage 1 of the revised framework. Stakeholder 

identification influences decisions about the purpose and scope of the assessment process 

and what information needs to be collected.   

 

Panel Member B (personal communication, November, 13, 2014) expressed the view that 

project scope and detailed objectives may not be known at a study’s commencement, and 

felt that stakeholder learning during Stage 1 may alter objectives.  In particular, Panel 

Member B felt that it is important to identify stakeholders that are the source of the project’s 

legitimacy, and involve them in early decisions that define the scope of the assessment 

process.  

 

Panel Member C (personal communication, November, 13, 2014) voiced that “the process 

needs to be flexible, and the level of stakeholder involvement depends on the nature of the 

project or the kind of policies to be assessed”. For example, Stage 1 should allow for the 

establishment of a core stakeholder group, from where the group could be expanded (i.e. 

snowballing technique or adding sub groups) as new information becomes available and 

the scope becomes clearer. 

 

Panel members agreed that there is ultimately a direct relationship between the purpose of 

the assessment (i.e. retrospective, prospective or concurrent) and stakeholder 

identification and selection. For example, if the purpose is to develop a new neighbourhood 

plan, and the new plan proposes a policy that may materially alter the living conditions and 

livelihood of residents, then the process is likely better off seeking the views of the 

community as early as possible. On the other hand, if the process is simply to tick off a box 
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or a legal requirement, then involving the community needs to be carefully reconsidered at 

such an early stage. It can draw-out the process and the risk remains that some stakeholders 

may use the process as a platform to voice other concerns. “Be careful to engage too early 

and too much” was voiced as a key consideration by Panel Member C (personal 

communication, November, 13, 2014). Panel Member C felt that key stakeholders, including 

the community, will get stakeholder fatigue and potentially lose interest in the process if 

engaged too often. Differentiating between different types of stakeholders at different 

stages of the process were viewed as important – “be clear why you need stakeholder 

involvement, what inputs you need and how these inputs will be used in the process.  (Panel 

Member C, personal communication, November, 13, 2014). Consider the inclusion of a 

communication strategy when planning the assessment process. 

 

As a general rule, panel members felt that if the process aims to inform the community as a 

stakeholder, then early engagement is less necessary. If the process aims to develop and 

assess policy options with the community, then it is vital to get the community’s input as 

early as possible. 

 

Panel Member F (personal communication, November, 13, 2014) raised the importance of 

involving community representative organisations in stakeholder involvement. Key, is the 

person that will be doing the presentation to stakeholders. Someone that is independent, 

and that stakeholders are able to identify with. Gaining the trust of stakeholders remains an 

important consideration. In conclusion, panel members felt that it is important to establish 

the location of decision-making authority, in other words, who will be responsible for 

implementing the plan or policy. 

 

Urban system analysis 

 

Next the workshop discussed the role and scope of the system analysis activity in Stage 1. 

The revised framework stated that the aim of system analysis is to understand the main 

features, drivers of change, interrelationships, opportunities and problems present in the 

study area.  

 

Panel Member A (personal communication, November, 13, 2014) felt that conducting a 

detailed ‘desktop’ system analysis, similar to the one that was done for Meadowbrook (see 

Appendix 10), holds value for the project team as a basis to initiate stakeholder 

engagements. For example, many local governments are not demanding evidence which are 
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derived from undertaking a detailed system analysis, which according to Panel Member A 

is also true of the public. Yet it seems that when the key findings and reasoning from these 

type of analysis is clear-cut and not too complicated, panel members felt that they have not 

experienced adverse reactions to the underlying findings, however complicated they may 

have been. 

  

Panel members felt that adopting system analysis as a basis to inform initial problem 

identification, is widely accepted. Panel Member C (personal communication, November, 13, 

2014) felt that planners find themselves in a situation where they have an idea about the 

problem to be solved, in one way or another, and using systems analysis as a tool to improve 

their own understanding seems adequate. Also, the insight that the study area is embedded 

and part of a larger system and that ignoring this may lead to severe problems is a call for 

planners to use system analysis techniques. From the lead investigators’ point of view this 

seems to hold, even when it creates the paradox of adding to the complexity of the world, 

although system analysis is intended to make urban complexity manageable. 

 

Panel Member H (personal communication, November, 13, 2014) felt that the scope of the 

system analysis needs to be managed carefully against available data and the need for hard 

evidence within the time and cost constraints of the project. From workshop discussions, 

panel members felt that the list of system condition indicators used in framework 

implementation for Meadowbrook was sufficient and that adding more indicators should 

only proceed with the involvement of local stakeholders. 

 

Then there was the use of conceptual modelling (i.e. Fuzzy Cognitive Mapping) in exploring 

relationships and interdependencies (associations).  The implementation of a revised 

framework for Meadowbrook focused on the impact and relationship between Logan 

Hospital and several assets and interests in the study area as a basis to increase knowledge 

and understanding of the local system, its elements and its behaviour under different 

conditions. Panel Member A welcomed the use of conceptual modelling in system analysis, 

and recognised the importance of understanding important linkages, prior to considering 

any sort of policy intervention for an area. Panel Member J (personal communication, 

November, 13, 2014) raised a concern, stating that “the causal-link diagrams for 

Meadowbrook appears to be highly subjective and accuracy will depend on the knowledge 

and experience of those involved in developing these diagrams”.  Panel Member A felt that 

it is important for the process to provide for more than one stakeholder group to define and 

validate causal-link diagrams. In a follow-up interview, Panel Member J (personal 
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communication, November, 18, 2014) suggested that the initial number of variables should 

be restricted to ensure that the network of linkages and relationships displayed on these 

diagrams don’t become too complex. Figure 4.21 provides an example of a conceptual 

modelling diagram, defining the linkages and relationships between Logan State Hospital, 

medical centres and retirement villages in the Meadowbrook study area, which was 

perceived as too complex by many panel members. 

 

 

Source: Implementation Report for the broader Meadowbrook study area, 2014 (see Appendix 10) 

Figure 4.21 - Conceptual Modelling for the Broader Meadowbrook Study   

 

Also, stakeholder engagements should involve the use of example diagrams developed by 

experts for the study area. Using these expert diagrams, local stakeholders are more likely 

to find it easier to point out obvious deficiencies if they have something to work from. Also, 

it helps to manage the scope of any particular causal-link diagram. 

 

There was broad consensus between panel members that even though a detailed system 

analysis at the start of the assessment process may hold little value for some stakeholders, 

no alternative to system analysis seems to exist – especially when the objective is evidence-

based policy making. Panel member A felt that there remains a lot of value in doing 

preparatory work, prior to engaging with stakeholders. Key findings from system analysis 

should be used as a basis and combined with local knowledge and experiences. 
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Problem scoping and identification 

 

The workshop concluded with a discussion on the problem scoping activity in Stage 1. Panel 

Member B felt that the way problem scoping and identification are dealt with in Stage 1 is 

comparable to rational planning models. Under this approach, planners collect and analyse 

data from where problems are identified as a basis to develop alternative solutions, 

compare these, decide the preferred approach, implement this and then evaluate its success.  

 

Panel members recognised that the use of the rational comprehensive method in Stage 1 

has many strengths. It provides a clear, straightforward method of synthesising problems. 

It also meshes well with the use of indicators to measure sustainability problems and the 

effectiveness of policies. On that basis, the panel felt that following a rational process of 

problem scoping and identification appears logical to many members of the public, tends to 

be respected by elected officials, and can be designed to offer opportunities for community 

engagement. The panel also felt that this approach to problem identification has many 

challenges. For one thing, it is often seen as overly expert-driven, based on a mind-set in 

which detached, objective system analysis and problem identification determine policy 

rather than letting community concerns drive the planning process. Panel Member D 

(personal communication, November, 13, 2014) felt that the way problems are identified in 

Stage 1 is relying too much on quantitative analysis of data rather than taking into account 

less tangible, qualitative observations of the urban environment. Because the process can 

be abstract and expert-driven in this way, Stage 1 may fail to develop community and 

political buy-in necessary for subsequent stages of the assessment process to work.  

 

Panel Member D felt that the process of problem scoping and identification appears to be 

too rational and may overlook the realities of political power, meaning that much hard work 

may be lost when political and economic interests override the results and follow their own 

agendas instead. Panel Member B suggested that the inclusion of strategies that incorporate 

advocacy towards hard-lined political agendas should be considered necessary and steps 

should be included to bring about change. In conclusion, panel members felt that Stage 1 

still operates in a mode of economic demand and supply and as such do not adequately 

incorporate environmental and social equity concerns. As a result, proposed policies from 

the process may contribute further to unsustainable development practices. 
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4.6.3.2  Workshop 2: Stage 2 - Envisioning  

This section summarises the views of a panel of ten planning practitioners and one land use 

modeller that participated in a second workshop that focused on Stage 2 of the revised 

framework. The following lead questions were used during the workshop event: 

 

(1) With an improved understanding of the scope of the problem identified in Stage 

1, do you think it is possible to develop a sustainability vision in Stage 2? If not, 

what do you think needs to happen first? 

(2) What are your views on the use of objectives and evaluation criteria as a basis 

to guide policy development and assessment?  

(3) Does the development of scenarios in Stage 2 add value to the process of 

developing draft policy options for consideration? 

 

The following sections discuss responses to these lead questions in more detail. 

 

Vision formulation 

 

The revised framework states that developing a vision for what stakeholders want an area 

to become is an essential first step towards pursuing pathways towards transformation. 

Panel members felt that it is difficult to develop a preconceived vision statement for an area 

at such an early stage in the process. The panel debated when a vision should be developed 

and introduced into the process. Most panel members agreed that Stage 2 should commence 

with a broad vision statement and that the vision should be amended as more information 

becomes available. Panel Member C (personal communication, December, 4, 2014) 

observed that “you need a draft vision statement, because it provides some direction and 

guidance for discussions to follow”.  

 

The panel felt that developing a sustainability vision for an area performs three important 

functions: (1) to convene groups of stakeholders to identify issues of concern; (2) to 

motivate those involved to think about problems in new ways; and (3) to explore alternative 

futures. Panel Member A (personal communication, December, 4, 2014)  felt that visioning 

in the framework should aim to differ from expert-driven planning in that the process of 

developing a vision should be open to all and the end goals are to be defined in concrete 

terms, rather than abstract ones. Panel Member D (personal communication, December, 4, 

2014) expressed a concern that plans developed by government can undermine this 

objective by going to communities with a preconceived agenda. While a revised framework 



Chapter 4 – Design, Data Collection & Analysis 

 

 

197 

may frame the visioning process in terms of ‘collaboration’ and ‘inclusion’ the workings of 

the process in real life tends to be controlled by planners, leaving little room for alternative 

visions to be negotiated.  

 

The panel felt that the way visioning shapes the future of an area is tied to three factors: (1) 

political interests of the government that sponsors the planning process; (2) the choice of 

consultants hired to facilitate a visioning process and the degree of attention paid to those 

in the process whose views about the future are dramatically opposed to their own; and (3) 

the ability and willingness of stakeholders in the area to support, oppose, or participate in 

the visioning process. 

 

Panel Member A (personal communication, December, 4, 2014) stated that "there is a need 

for an ‘educational conversation’, prior to the start of a visioning process”. Such a 

conversation need to explain to communities why urban growth and/or renewal are 

important for the sustainability of an area and failing that, what are the likely consequences 

if there are no growth and/or renewal in the area. Panel Member C (personal 

communication, December, 4, 2014)  added by stating that "such a conversation needs to 

include references to real life examples such as what happens if the local butcher and 

hairdresser cannot make a living and need to leave because the area fails to attract new 

investment." 

 

From the workshop discussion, the following question was raised: “how do we consolidate 

the agenda of government with that of the local community?” Panel Member G (personal 

communication, December, 4, 2014) felt that it remains critical for the visioning process to 

reach consensus on the problem statement first. Such a problem statement should include 

both the results from expert analysis as well as problems sourced from the community, 

problems such as “the market value of my property remains stagnant, we can’t cope with 

the amount of traffic on this road; and we do not feel safe anymore”. Using the problem 

statement as basis, the reasons for introducing draft policy measures (e.g. higher residential 

densities) should be justified against the problem and vision statement. If it cannot be 

justified, it should not be introduced, as it will be perceived by the community as 

exacerbating problems or having the potential to add new ones. 
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Guiding principles and evaluation criteria 

 

Next the workshop discussed the role and scope of guiding principles and evaluation 

criteria activities in Stage 2. One of the corner stones of the revised framework is clearly 

defining the outcomes that will signify the success of a plan or policy. The development of a 

set of guiding principles and evaluation criteria to this end is identified as essential. Panel 

Member C (personal communication, December, 4, 2014) recognised the role of guiding 

principles and evaluation criteria, but asked “how will one go about developing such 

principles and criteria in practice?” 

 

Panel Member C felt that bottom-up sustainability assessments, driven by community 

concerns, often abandon triple bottom line principles. Instead the community typically 

identifies a safe and secure neighbourhood, access to public transport and community 

services as key objectives. None of these is a purely social, economic or ecological matter. 

Panel Member C (personal communication, December, 4, 2014) felt that guiding principles 

that concentrate on the main requirements for improvement instead of the established 

categories of sustainable development, are advantageous.  

 

Panel Member A (personal communication, December, 4, 2014) expressed a view that in 

practice, there will be tensions, and in some cases, conflicts between the principles and 

criteria. What remains important is for evaluation criteria to be defined in context and to 

clearly communicate the meaning and purpose of the criteria to stakeholders and 

communities of concern. How this is done - what processes are used for the development of 

the evaluation criteria - is no less important than coming up with draft policy options for 

consideration. 

 

Panel Member G (personal communication, December, 4, 2014) raised the importance of 

incorporating more financial criteria so that the financial feasibility of supplying certain 

infrastructure by a local government could be considered as part of the sustainability 

assessment process. This is consistent with concerns raised in the literature review that 

some sustainability assessment frameworks showed a reluctance to assess the feasibility of 

business and economic development and tend to be dominated by environmental concerns 

only (see section 2.4.6). Local businesses and new economic activities are critical for 

sustainable communities. The inclusion of financial and economic-based evaluation criteria 

will alter the combination of support tools used in the framework and may include 

techniques such cost-benefit analysis. 
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“How do you know that you have a complete set of guiding principles and/or evaluation 

criteria” was asked by Panel Member C (personal communication, December, 4, 2014). 

Panel Member A (personal communication, December, 4, 2014) suggested not to create new 

principles and criteria but to source principles and criteria from international and national 

agencies. The reason being that most of these principles and criteria reflect a broad 

consensus on what constitute sustainable development. Once sourced, principles and 

criteria can then be revised to reflect local conditions and validated through stakeholder 

engagements. It remains important to communicate to stakeholders the role of evaluation 

criteria in the assessment and decision-making process. 

 

Scenario development 

 

Next the workshop discussed the role and scope of scenario planning activities in Stage 2. 

The revised framework stated that using scenario planning provides important 

opportunities for stakeholders to become involved in exploring a wide range of possible 

futures, leading to the adoption of new policies and implementation strategies that reflect a 

more desirable future than trend conditions might provide.  

 

The panel welcomed the three urban growth scenario options that were developed. Figure 

4.22 presents the compact centre development scenario for Meadowbrook. For a more 

detailed discussion of the various scenarios, see Appendix 11 - Implementation Report 2: 

Envisioning Stage. 

 

Figure 4.22 - Scenario 2 - Compact centre development for Meadowbrook 
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Using these scenario options as examples, several gaps, particularly in the areas of 

stakeholder engagement and methodology were identified by the panel members. Panel 

Member C (personal communication, December, 4, 2014) felt that how government name 

scenarios for presentation can affect public perception of the scenarios and can influence 

processes to select a preferred scenario option later in the process. For example, value 

associated names such as ‘Business-as-Usual’, on the negative side, and ‘Compact Centre 

Development’ on the positive side, may send signals on how the government wishes the 

public to perceive the scenarios. Panel Member C felt that with urban compaction being the 

dominant concern of most city managers, it is not surprising that location of growth and 

density of growth were the two leading variables used to distinguish scenarios by 

government. 

 

Panel Member F (personal communication, December, 4, 2014) felt that the use of land use 

scenarios may narrow the sustainability discussion to urban form and density, especially if 

the process involves a government agenda that aims to achieve infill dwelling targets, such 

as those specified in the South-East Queensland Regional Plan 2009-2031 (Queensland 

Government, 2009). Two-thirds of the panel supported a view that the development of draft 

policy scenarios is undertaken mainly to support policy objectives that will result in more 

compact and less vehicle-orientated futures, backed by little or no evidence that these 

preconceived policy ideals would work for a variety of local contexts found in Logan City. 

 

To more fully realise the promise offered by land use scenario planning in a revised 

framework, Panel Member F felt that two considerations need to be considered: (1) 

community participation needs to go beyond merely rubber-stamping land use scenario 

decisions already made by planners and other insiders; and (2) the nature of the exercise 

requires the establishment of representative community and inter-governmental 

structures to ensure active participation and timely input from a variety of organisations. 

"The community should be involved in the scenario building process before a single line has 

been drawn or a single word is written" was expressed by Panel Member F (personal 

communication, December, 4, 2014). The establishment of representative community-and 

inter-governmental structures will provide an important link between the vision behind 

each scenario option and concrete action.  

 

Panel members felt it is important that scenarios not only reflect alternative land use and 

density configurations but also need to explore variations in market behaviour, population, 

employment and the environment (impact of climate change). The primary purpose of 
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identifying draft policy scenarios in Stage 2 should be to identify future pathways for 

analysis, not to select a preferred option. 

 

Stakeholder interaction 

 

Panel members felt that stakeholder interaction should be explicit and form an integral part 

of the entire process of developing a sustainable vision statement, guiding principles, 

evaluation criteria and draft policy scenarios. 

4.6.3.3  Workshop 3: Stage 3 - Experimenting 

This section summarises the views of a panel of eight planning practitioners and one land 

use modeller that participated in a third workshop that focused on Stage 3 of the revised 

framework. Two panel members were absent during the workshop. The views of the two 

panel members were sourced in follow-up interviews. The following lead question was used 

during the workshop event: 

 

(1) In Stage 3 of the revised framework, several steps are included to increase the 

confidence of planners in modelling supports. Do you think these steps are 

practical and sufficient? 

 

A key input into workshop discussions was the implementation report that contained the 

modelling results of the three land use policy options (scenarios) for Meadowbrook. Using 

return on investment as an indicator, Figure 4.23 presents the modelling result of a more 

compact land use policy scenario for Meadowbrook by 2041. For a more detailed discussion 

of modelling results of scenarios see Appendix 12 - Implementation Report 3: 

Experimenting Stage.  
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Figure 4.23 - Return on investment by 2041 - Compact centre development scenario 

 

Panel Member E (personal communication, January, 22, 2015) felt that the purpose of the 

assessment process plays a fundamental role in the level of stakeholder involvement in the 

modelling process. If the focus of the assessment process is retrospective (i.e. assessing an 

existing policy), then modelling will require less stakeholder involvement, and modellers 

may be asked to report findings that provide the necessary evidential support that a change 

in an existing plan / policy may be required. On the other hand, if the purpose of the 

assessment is prospective (i.e. assessing alternative draft policies), then stakeholder 

involvement and confidence building may become more important, as many stakeholders 

will view modelling as an integral part of decision making process.  

 

Panel Member A (personal communication, January, 22, 2015) felt that the implementation 

report that contained the modelling results for Meadowbrook may come across as too 

complex and too technical for many stakeholders and decision-makers. The technical 

analysis was viewed as essential by panel members, but they highlighted the need to find 

innovative ways to communicate the results to stakeholders in a meaningful way, without 

omitting and/or altering key findings. The importance of appointing a mediator was 

reiterated as an important consideration in the process of communicating modelling results 

to stakeholders. Such a mediator must have both modelling and policy development 

experience. 
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In a follow-up interview, Panel Member G felt that understanding the value of scenario 

planning in Stage 2 was a prerequisite for model use in Stage 3.  "There is no point in setting 

up and running experiments if stakeholders cannot agree on the value of scenario planning 

in the first place" (Panel Member G, personal communication, January, 28, 2015). 

 

Then there was the issue of building the confidence of planners in the model system. Panel 

members welcomed the inclusion of explicit modelling requirements in Stage 3 as a basis to 

assist with improving confidence and integration of modelling in the framework. Panel 

Member C  (personal communication, January, 22, 2015) felt that building the confidence of 

planning practitioners in modelling results were probably more important than the model 

system itself. Panel Member C felt that it was important to differentiate between the need 

to build the confidence of planning practitioners in the ongoing use of a modelling system 

versus building the confidence of practitioners in the use of modelling results supplied by 

an external expert. The former relying more on planning practitioners to communicate 

results and the latter, relying more on the external expert to communicate and justify key 

findings.  

 

Panel Member B (personal communication, January, 22, 2015) welcomed the explicit link to 

the evaluation criteria developed in Stage 2, not only to inform the process of assessment in 

Stage 4, but to inform the process of model selection in Stage 3. Panel Member B also 

welcomed the detailed explanation of planning assumptions that were used in the 

modelling of the scenarios for Meadowbrook. Making planning assumptions more explicit 

was not only viewed as contributing greatly to stakeholder’s ability to reflect on the validity 

of the modelling results, but to facilitate changes to planning assumptions. 

4.6.3.4  Workshop 4: Stage 4 - Assessment 

This section summarises the views of a panel of ten planning practitioners and one land use 

modeller that participated in a fourth workshop that focused on Stage 4 of the revised 

framework. The following lead question was used during the workshop event: 

 

(1) During Stage 4 of the revised framework, multi criteria analysis (MCA) and the 

modelling results of Stage 3 are used to inform the process of assessment of 

draft policy options. What are your views on the combined use of MCA and 

modelling in supporting decision-making? 
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Panel members felt that modelling in Stage 3 generated in some instances a complex set of 

results that were perceived as too technical, leading to a situation where the outcomes of 

draft policy options were not immediately apparent. Panel members welcomed the 

inclusion of multi-criteria assessment in Stage 4 as a tool to simplify and reflect on results, 

especially in instances were a number trade-offs need to be made. 

 

Panel Member A (personal communication, February, 19, 2015) was of the view that 

substantial work is required at the start of Stage 4 to communicate modelling results in a 

meaningful way to stakeholders and decision-makers. The nature of the process in Stage 4 

may attract a whole range of stakeholders and decision-makers, some which may be new 

and totally unfamiliar with the process and/or results from previous stages. The workshop 

discussed and listed the following key considerations in the refinement of Stage 4 activities:  

 Confirm stakeholder involvement in decision-making.  Issues of representation 

should be carefully taken into consideration - a stakeholder analysis, similar to 

the one used in Stage 1 should be considered. 

 Review and confirm the evaluation criteria developed in Stage 2. It is important 

to explain to stakeholders the role that evaluation criteria played in the Stage 3 

(experimenting) and the role that criteria would be playing in assessing draft 

policy options in Stage 4, as part of multi-criteria assessment. 

 Ensure efficient communication of the technical modelling results from Stage 3. 

When communicating technical modelling results from Stage 3 to decision-

makers and the community, be mindful not to communicate too much and in 

terms that people can't understand or relate to. 

 Multi-criteria assessment in Stage 4. Proceed only with multi-criteria 

assessment once stakeholders had sufficient time to reflect on the 

consequences of each draft policy option (scenario).   

 Clarify and confirm trade-offs in Stage 4. Should identify important conflicts 

across the draft policy options (scenarios) and use this knowledge to inform 

decision-making and to create new and/or improved policy options. 

 

In conclusion, the panel felt that it is important that the modelling of draft policy options 

and multi-criteria assessment become embedded in each other allowing the MCA process 

to benefit from subsequent changes to the modelling system, which in turn assist decision-

making with the analytical results from modelling. 

 



Chapter 4 – Design, Data Collection & Analysis 

 

 

205 

4.6.3.5  Workshop 5: Views on the entire framework 

This section summarises the views of a panel of ten planning practitioners and one land sue 

modeller that participated in a final workshop event that focused on evaluating the 

performance of the entire framework for planning practice. The following lead questions 

were used during the workshop event: 

 

(1) What considerations and/or adjustments are required to the revised 

framework to improve its acceptance and performance in planning practice? 

(2) What lessons have you learned from the combined use and integration of tool 

and modelling support in the revised framework? 

 

A design problem 

 

The choice of methods for the framework was raised as a design problem by Panel Member 

B (personal communication, March, 12, 2015).  Panel Member B suggested that Stage 1 in 

the entire framework, that includes system analysis, should be “accurate”, “detailed” and 

“wide in scope” to identify and understand urban problems, yet "simple" and "clear" enough 

so not to require sophisticated expertise to manage. 

 

Panel Member A (personal communication, March, 12, 2015) raised concerns around the 

perceived rationality of Stage 1 and the capacity of the framework to accommodate the 

sometimes “subjective views” of stakeholders when it comes to problem identification. 

Panel Member A felt that while there is a risk that identified problems might not always 

align with the interests of key stakeholders, it remains important to retain (record) all to 

ensure legitimacy. 

 

While the study identified the explicit use of a combination of methods and tools for 

framework implementation, Panel Member A (personal communication, March, 12, 2015) 

was of the view that the combination of methods and tools depend on the context and the 

type of policy responses being pursued. Designing a framework to respond to the diverse 

needs and perspectives of a combination of disciplines is difficult.   For example, while the 

implementation of a revised framework in Logan City focused on urban densification as a 

land use policy response, for some planners the focus should be on traffic congestion, for 

others optimising existing infrastructure or protecting valuable agricultural land.  

Accounting for different perspectives of what is considered as important sustainability 

considerations becomes a major design challenge. Participants felt that reaching agreement 
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on the purpose of the assessment (i.e. prospective, retrospective or concurrent) at the start 

of the process is important as it will affect the scope of the assessment activities and the 

type of support tools that may be used. 

 

Stakeholder engagement 

 

Next the workshop discussed the role and scope of stakeholder engagement across all four 

stages of the framework. The panel felt that engaging stakeholders was an important feature 

of framework implementation. From the case study implementation of a revised framework 

it became clear that often, none of the stages of problem scoping, visioning, experimenting 

and assessment may be definable in advance.  Only their relationships to one another are 

known, resulting in a classic case of an open problem.   

 

Panel Member C (personal communication, March, 12, 2015)  felt that an important first 

step is choosing a project scope sufficiently broad to encompass all reasonable 

considerations, while being sufficiently specific enough so it can reach a satisfactory 

conclusion within the limitations of time and resources.  Stakeholder identification is one of 

the first activities in Stage 1.  Stakeholder selection influences decisions about the purpose 

and scope of the assessment process and what information needs to be collected.  However, 

detailed objectives and evaluation criteria may not be known at a study’s commencement, 

and Panel Member C felt that stakeholder learning during the sustainability assessment 

process may alter objectives. “Be careful to engage too early and too much” and “key 

stakeholders, including the community, will get stakeholder fatigue and lose interest in the 

process if engaged too often” (Panel Member C, personal communication, March, 12, 2015). 

 

Panel Member E (personal communication, March, 12, 2015) felt that differentiating 

between different types of stakeholders at different stages are critical, stating that – “be 

clear why you need stakeholder involvement and what inputs you need and how these 

inputs will be used in the process”. Panel Member G (personal communication, March, 12, 

2015) raised the importance of developing a communication strategy when planning the 

assessment process. Panel Member G felt that it is important to identify the stakeholders 

that are the source of the project’s legitimacy, and involve them in early decisions that define 

the scope of the assessment process.  
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The cost of integration 

 

The cost of integration was raised in the workshop. Panel Member C (personal 

communication, March, 12, 2015) felt that integration of stakeholder views and new 

information throughout all stages of the framework were a significant challenge that may 

require the implementation of explicit project coordination, information management and 

version control procedures that are revised and communicated frequently.  Panel Member 

C was of the view that the process is bound to generate both quantitative and qualitative 

information which are not easily combined, stating that “integration needs to be planned, 

designed and centrally coordinated”.   

 

Panel Member F (personal communication, March, 12, 2015) felt that “the nature of the 

process requires multi-disciplinary perspectives and inputs that will take time to integrate”. 

The practical challenges of interpreting complex results from the process and assimilating 

the evidence into a decision making process takes time. Inevitably this additional overhead 

of people and time has an associated cost.   

 

Communicating the benefits of integrated sustainability assessment frameworks was 

viewed by Panel Member H (personal communication, March, 12, 2015) as an essential 

prerequisite for success.  With an increase in urban complexity and options available to 

decision-makers, it is hard to see how urban policy making could succeed without the 

support of such integrated assessment frameworks. 

 

Flexibility and continuous learning 

 

Then there were the issue of ensuring flexibility and continuous learning throughout the 

assessment process. Panel Member C (personal communication, March, 12, 2015) felt that 

integrating multiple issues and working with an extensive group of stakeholders demand 

flexibility. As the process unfolds, interactions between planning practitioners, modellers 

and stakeholders are likely to lead to new understandings.  For example, modelling results 

in Stage 3 for the broader Meadowbrook case study area revealed that intensifying 

residential development close to Loganlea station will likely have the unintended 

consequence of delaying investment by almost 10 years, only to be realised in 2031. This 

prompted a need to return to Stage 2 and review a previously defined land use policy option 

as a basis for a second model run.   Panel Member C felt that the revised framework should 

allow for framework activities to be repeated/reviewed at short notice. Sufficient flexibility 
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and adaptability is essential if lessons are to be assimilated and acted upon whilst the 

assessment is underway.  

 

Panel Member A (personal communication, March, 12, 2015) expressed that “activities in 

each stage should be sufficiently flexible to accommodate changes in the implementation of 

others as they become elaborated”, using evaluation criteria in Stage 2 of the revised 

framework as an example.  In the implementation of a revised framework for the broader 

Meadowbrook case study area, the evaluation criteria developed in Stage 2 were unknown 

in advance and changed as the process matured.  Initial evaluation criteria in Stage 2, 

therefore, ought to be somewhat open, allowing more explicit evaluation criteria to emerge 

and change over time as more is understood about the study area.  Figure 4.24 indicates the 

role and position of evaluation criteria in Stage 2 (activity no. 2) as a basis of informing the 

type and scope of modelling activities in Stage 3 (activity no. 6) and for assessing draft policy 

options, using multi-criteria assessment, in Stage 4 (activity no. 9). 

 

 

Figure 4.24 - Role and position of evaluation criteria in the revised framework 

 

Mutual integration and coherence 

 

Panel Member D (personal communication, March, 12, 2015) felt that there should be an 

explicit awareness of the scope of activities in all stages of the assessment process: problem 
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scoping, visioning, experimenting and assessment. “Iterative cycles of development and 

refinement of the four stages should be explicitly planned for, in order to enhance mutual 

integration” (Panel Member D, personal communication, March, 12, 2015).  Unless the 

sustainability problems are well understood, there will need to be staged, iterative 

development of outputs for the scoping, visioning, experimenting and assessment stages. 

 

Panel Member H (personal communication, March, 12, 2015) felt that there should be an 

explicit awareness of the management of connections between stages and activities within 

stages to ensure integration, stating that “ coherence among the stages will be one of the 

most significant factors contributing to the overall quality of the assessment process”.  Panel 

Member C (personal communication, March, 12, 2015) felt that there appears to be a gap 

between problem scoping at the start of the process and the development of draft policy 

options (scenarios) in Stage 2.  To the extent that they are undertaken as separate tasks, 

careful attention needs to be made to the design of the connections between ‘problem’ and 

‘solution’ so that all relevant information is transferred between them. Panel Member C felt 

that this could be achieved by comparing the draft policy options (scenarios) with the 

results of problem scoping at the conclusion of Stage 2.  

 

In a follow-up interview, Panel Member A (personal communication, March, 18, 2015) 

raised a concern that the integrated nature of the assessment process will define problems 

that cannot be resolved within the scope of a single process or the powers and functions of 

a single local government, such as Logan City. As part of framework implementation, 

unresolved problems should be recorded and communicated to the relevant organisation 

for response. Advocacy will play an important role in the process of communication. 

 

Communication and acceptance of modelling results 

 

Then there was the communication of modelling results. Panel Member A (personal 

communication, March, 18, 2015) raised a concern that the multi-disciplinary nature of a 

sustainability assessment process is bound to generate complex modelling results.   Panel 

Member A felt that UrbanSim appeared to have generated a large volume of complex data 

for the Meadowbrook study area and that analysing model results, and deciding on the best 

way to communicate these to elected officials has to happen between urban scientists, 

modellers and practitioners. 
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Panel Member C (personal communication, March, 18, 2015) welcomed the communication 

of modelling results in a map format, referring to the multi-year scenario maps that were 

generated for the Meadowbrook case study area.  Panel Member C felt that the use of maps, 

as the predominant communication medium, obscures important findings, which provide 

the real added value of this type of assessment.   

 

Most conclusions from system analysis in Stage 1 and model use in Stage 3 involved complex 

results, which may be difficult to communicate effectively to decision-makers.  Graphs, 

tables, maps and visually appealing infographics were all used in the implementation of a 

revised framework for the broader Meadowbrook case study area. UrbanSim model results 

were also displayed in 3D with GeoCanvas. Although these all provided alternatives to 

communicate results, the panel felt that results remained difficult to interpret and still 

required a dialogue of explanation. Consistent with the preliminary framework, Panel 

Member B (personal communication, March, 18, 2015) supported the use of a mediator as 

a solution for communicating complex modelling results to decision-makers. Such a 

mediator will have both modelling and policy making experience. 

 

Training and skills  

 

The workshop concluded with a discussion on the type of training and skills that may be 

required to support framework implementation in practice. Panel Member A (personal 

communication, March, 18, 2015) felt that the monitoring and evaluation of all four stages 

is crucial to ensure proper integration, coherence and quality of outputs.  Panel Member A 

also added the ability to work as part of a large multi-disciplinary team and problem solving 

skills.  Panel Member F (personal communication, March, 18, 2015) felt that the importance 

of managing stakeholder expectations and the informal interactive nature of many of the 

activities will imply that social and political skills are also important.   

 

The use of extensive project planning and formal methods of project management were 

voiced as beneficial by Panel Member C (personal communication, March, 18, 2015).  Panel 

Member I (personal communication, March, 18, 2015) expressed the view that training 

planning practitioners and modellers in project management would be an added advantage, 

especially in instances where individuals are responsible for the timely execution of key 

tasks. Panel members agreed that experience in the management of concurrent connections 

and interactions between stages and activities are crucial for framework implementation. 
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4.6.4 Summary of amendments to the revised framework 

The outputs of five rounds of workshops and interviews were used to introduce final 

amendments to a revised framework. Table 4.20 provides a summary of these amendments. 

Column one provides a description of the design requirement. Columns two and three 

provide references to the applicable stage and table of activities. Column four describes the 

proposed amendment. 
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Table 4.20 - Design Cycle 5 – Summary of amendments to the revised framework 

 
Description of requirement 
 

Summary of amendments to the revised framework 

Stage 
Table of 
activities 

Proposed amendment 

1. Clarify the purpose and 
benefits of the framework 
in addition to clarifying the 
purpose of the assessment 

1 Table 4.5 – 
Scoping: 
Assessment 
Purpose 

 Clarify the purpose and 
benefits of using the 
framework for policy 
development and assessment 

2. Identify stakeholders that 
are the source of the 
project’s legitimacy and 
involve them in early 
decisions that define the 
scope of the assessment 
process 

1 Table 4.5 – 
Scoping: 
Stakeholder 
identification and 
selection 

 Identify stakeholders that are 
the source of the project’s 
legitimacy and involve them in 
early decisions that define the 
scope of the assessment 
process. 

3. Allow for the establishment 
of a core stakeholder group, 
from where the group could 
be expanded 

1 Table 4.5 – 
Scoping: 
Stakeholder 
identification and 
selection 

 Establish a core stakeholder 
group (optional) 

4. Include a communication 
strategy (optional) when 
planning the assessment 
process 

1 Table 4.5 – 
Scoping: 
Assessment Plan 

 Include a communication 
strategy (optional) in the 
assessment plan 

5. Limit initial number of 
variables when using 
conceptual modelling 
diagrams to ensure that the 
network of linkages and 
relationships displayed on 
these diagrams don’t 
become too complex 

1 Table 4.5 – 
Scoping: System 
Analysis 

 Limit the initial number of 
variables when using 
qualitative modelling (e.g. 
Fuzzy Cognitive Mapping) 
when engaging with 
stakeholders 

6. Commence with a broad 
vision statement that 
allows for subsequent 
refinements as more 
information becomes 
available 

2 Table 4.8 – 
Envisioning: Draft 
a sustainability 
vision 

 Commence with a broad vision 
statement that allows for 
subsequent refinements 

7. Proceed with an 
‘educational conversation’, 
prior to the start of a 
visioning process (e.g. 
explain why urban growth / 
renewal are important for 
sustainability) 

2 Table 4.8 – 
Envisioning: Draft 
a sustainability 
vision 

 Proceed with an ‘educational 
conversation’, prior to the start 
of a visioning process (e.g. 
explain why urban growth / 
renewal are important for 
sustainability) 

8. Develop guiding principles 
that concentrate on the 
main requirements for 
improvement, instead of 
established categories of 
sustainable development. 

2 Table 4.8 – 
Envisioning: 
Develop Guiding 
Principles & 
Evaluation Criteria 

 Develop guiding principles that 
concentrate on the main 
requirements for improvement 

9. Define evaluation criteria in 
context and communicate 
the meaning and purpose of 
the criteria to stakeholders 
and communities of 
concern. 

2 Table 4.8 – 
Envisioning: 
Develop Guiding 
Principles & 
Evaluation Criteria 

 Define evaluation criteria in 
context and communicate the 
meaning and purpose of the 
criteria to stakeholders and 
communities of concern 

10. Name scenarios in a 
manner that will not affect 
public perception of the 
scenarios and influence 
processes to select a 
preferred scenario option 
later in the process 

2 Table 4.8 – 
Envisioning: 
Develop Policy 
Scenarios 

 Name scenarios in a manner 
that will not affect public 
perception of the scenarios 



Chapter 4 – Design, Data Collection & Analysis 

 

 

213 

 
Description of requirement 
 

Summary of amendments to the revised framework 

Stage 
Table of 
activities 

Proposed amendment 

11. Appoint a mediator to assist 
in the process of 
communicating complex 
modelling results to 
stakeholders. 

3 Table 4.12 - 
Experimenting: 
Model Selection 
and Confidence 
Building 

 Appoint a mediator to assist in 
the process of communicating 
complex modelling results to 
stakeholders. 

12. Stakeholders should 
understand the value of 
scenario planning as a 
prerequisite to model use 
in Stage 3 

2 Table 4.8 – 
Envisioning: 
Develop Policy 
Scenarios 

 Communicate the benefits and 
value of scenario planning to 
stakeholders 

13. Provide for an explicit link 
between the evaluation 
criteria developed in Stage 
2, model selection and 
preparation in Stage 3 and 
assessment in Stage 4 

3 & 4 Table 4.12 - 
Experimenting: 
Data & Model 
Preparation 
 
 
Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 
 

 Design appropriate 
sustainability assessment 
experiments; i.e. ones that are 
capable of analysing the 
evaluation criteria and draft 
policy scenarios developed in 
Stage 2 
 

 Use the evaluation criteria 
defined in Stage 2 as basis and 
present modelling and 
technical analysis results for 
each criterion to decision-
makers and stakeholders at the 
start of Stage 4 

14. Develop explicit planning 
assumptions for modelling 
and communicate to 
stakeholders 

3 Table 4.12 - 
Experimenting: 
Data & Model 
Preparation 

 Develop explicit planning 
assumptions for modelling and 
communicate to stakeholders 

15. Communicate model results 
in a simplified graphic 
manner and made easy to 
understand by decision-
makers and stakeholders 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Communication of results in a 
simplified graphic manner to 
decision-makers and 
stakeholders 

16. Confirm stakeholder 
involvement in decision-
making in Stage 4 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Confirm stakeholder 
involvement in decision-
making at the start of Stage 4 

17. Review and confirm the 
evaluation criteria 
developed in Stage 2, prior 
to undertaking multi-
criteria analysis (MCA) 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Review and confirm the 
evaluation criteria developed 
in Stage 2, prior to undertaking 
multi-criteria analysis (MCA) 

18. Only proceed with MCA 
once stakeholders had 
sufficient time to reflect on 
the consequences of each 
draft policy option 
(scenario) 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 18.1 - Only proceed with MCA 
once stakeholders had 
sufficient time to reflect on the 
consequences of each draft 
policy option (scenario) 

19. Clarify and confirm trade-
offs. Should identify 
important conflicts across 
the draft policy options 
(scenarios). Use this 
knowledge to inform 
decision-making and to 
create new and/or 
improved policy options 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Clarify and confirm trade-offs 
between the draft policy 
options (scenarios) 

20. Embed model results in 
MCA allowing the MCA 
process to benefit from 
subsequent changes to the 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Embed model results in MCA 
allowing the MCA process to 
benefit from subsequent 
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Description of requirement 
 

Summary of amendments to the revised framework 

Stage 
Table of 
activities 

Proposed amendment 

modelling system, which in 
turn assist decision-making 
with the analytical results 
from modelling. 

changes to the modelling 
system 

21. Evaluate and select the 
appropriate combination of 
model instruments and tool 
supports for framework 
implementation by taking 
into account the 
assessment purpose, 
context and the type of 
policy responses being 
pursued. 

1 Table 4.5 - 
Scoping: 
Assessment Plan 

 Evaluate and select the 
appropriate combination of 
model instruments and tool 
supports for framework 
implementation by taking into 
account the assessment 
purpose, context and the type 
of policy responses being 
pursued. 

22. Integration needs to be 
planned, designed and 
centrally coordinated 

All N/A  Amend the framework circular 
diagram and add at the centre: 
"Coordination, Integration and 
Reflective Learning" 

23. Ensure flexibility and 
continuous learning. The 
framework should allow for 
activities to be repeated / 
reviewed at short notice to 
ensure coherence of 
outputs across all stages 

All N/A  Amend the framework circular 
diagram and add at the centre: 
"Coordination, Integration and 
Reflective Learning" 

24. Explicit awareness of the 
management of connections 
between stages and the 
activities within stages to 
ensure integration. 

All N/A  Amend the framework circular 
diagram and add at the centre: 
"Coordination, Integration and 
Reflective Learning" 

25. Support integration by 
comparing the draft policy 
options (scenarios) with 
the results of problem 
scoping at the conclusion of 
Stage 2. 

2 Table 4.8 – 
Envisioning: 
Develop Policy 
Scenarios 

 Support integration by 
comparing the draft policy 
options (scenarios) with the 
results of problem scoping at 
the conclusion of Stage 2 

26. Record unresolved 
problems and communicate 
these to the relevant 
organisation for response 

4 Table 4.13 - 
Assessment and 
Review: Reviewing 

 Record unresolved problems 
and communicate these to the 
relevant organisation for 
response 

27. Communication of 
modelling results to 
decision-makers has to 
happen between urban 
scientists, modellers and 
practitioners 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Involve urban scientists, 
modellers and practitioners 
when communicating 
modelling results to decision-
makers 

28. Use a mediator to 
communicate complex 
modelling results to 
decision-makers. Such a 
mediator will have both 
modelling and policy 
making experience. 

4 Table 4.13 - 
Assessment and 
Review: Formal 
Assessment 

 Use a mediator to assist in the 
process of communicating 
complex modelling results to 
decision-makers 

29. Coordinate all four stages to 
ensure proper integration, 
coherence and quality of 
outputs 

All N/A  Amend the framework circular 
diagram and add at the centre: 
"Coordination, Integration and 
Reflective Learning" 
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4.7 Summary of the Chapter 

Stage two of the study focused on the implementation of five cycles of design, data 

collection, analysis and redesign. In this chapter, the results of these five design cycles were 

presented. The chapter consisted of six sections. 

 

The first section contained the results of the first design cycle that used content analysis to 

synthesise key theoretical concepts from literature as a basis to develop preliminary design 

principles. An analysis of key concepts followed and suggested that system analysis, setting 

of objectives, defining evaluation criteria, stakeholder participation and the integration of 

tool support were all viewed as important design considerations when undertaking 

integrated sustainability assessment. Informed by the results a set of preliminary design 

principles was developed and summarised in a table. 

 

Guided by the preliminary design principles, the next section presented the results of a 

second design cycle that adapted an ISA-framework of Weaver and Rotmans (2006) as a 

basis for the design of a preliminary framework. Methodological insights were sourced from 

systems theory, integrated assessment, planning support systems and modelling 

literatures.  The result discussed detailed methodological additions and refinements to the 

original ISA-framework, supported by a series of circular diagrams and tables.  A series of 

summary tables, comparing the activities of an ISA-framework of Weaver and Rotmans 

(2006) with those of a proposed preliminary framework formed an integral part of the 

results of the second design cycle. 

 

Subsequent sections contained the results of the remaining design cycles that involved a 

panel of practitioners and modellers from a single large local government authority. The 

results of each design cycles produced a list of proposed amendments to the preliminary 

framework. The first of these design cycles presented the views of a panel of practitioners 

and modellers around model use in planning practice and how to improve model-process 

integration in the framework. The second of these design cycles presented the views of a 

panel of planning practitioners and modellers on a prototype UrbanSim for Meadowbrook. 

The results discussed key insights around model performance and the value of model 

results from UrbanSim for planning practice.  The next section discussed the results of a fifth 

design cycle that implemented a revised framework for the broader Meadowbrook study 

area. Consistent with previous design cycles, views from a panel of practitioners and a 

modeller on framework performance were collected and discussed. The section concluded 
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with a list of final amendments to a revised framework. Stage two of the study concluded 

with a final 4-Stage Urban Sustainability Assessment Framework for the study. Annexure 8 

contains the final 4-Stage Framework.  
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Chapter 5 – Discussion and Conclusions 
 

This chapter provides a discussion and conclusion to the study by summarising the major 

research findings in relation to the research questions, aim and objectives. The chapter 

concludes with a discussion on the implications, limitations and recommendations for 

further research. 

5.1 Introduction 

The need for integrated methodological frameworks for sustainability assessment has been 

widely discussed (Gibson, 2006; Ness et al., 2007; Hacking and Guthrie, 2008; Yigitcanlar, 

et al., 2015).  Advances in this field are urgently needed to reconfigure urban areas so they 

consume fewer resources, generate less pollution, and are more resilient to the impacts of 

extreme events. 

 

Australian research studies within this field appear to employ sophisticated methods for 

predominantly only one (or occasionally two) assessment functions.  For example, some 

focus on developing an integrated description of the urban problem by developing large-

scale computer simulation models (Stimson et al., 2012).  Others focus on the selection of 

evaluation criteria, sustainability indicators, or methods for trading off amongst diverse 

competing criteria in order to evaluate policy options, as in cost-benefit and multi-criteria 

analysis (Moglia et al., 2012; Hezri and Dovers, 2009).  Other studies focus on achieving 

integration of the assessment process itself with the community, achieved mainly by 

involving stakeholders and resources dedicated to communication (Rosemary et al., 2012).   

 

There are few holistic studies in Australia that have exploited systematic methods for the 

design of integrated policy options to achieve urban sustainability outcomes.  Still fewer 

studies use formal methods to coordinate four aspects of an integrated sustainability 

assessment, namely system understanding and description, policy design, policy outcome 

assessment and context (Blair et.al. 2004; Brinsmead, 2005).  With good coordination, these 

aspects may inform one another as they all co-evolve. International studies exhibit more 

sophisticated integrative methodology.  In particular the European integrated assessment 

community has extensive experience in integrated assessment in general and has recently 

turned its attention to integrated assessment of urban sustainability (Dawson, et al., 2014; 

Rotmans and Weaver, 2006; De Ridder et al., 2007; Weaver and Jordan, 2008).  
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The next section summarises the major research findings in relation to the research 

questions, aim and objectives of the study. 

5.2 Research Findings 

The aim of this study was to develop a multi-dimensional sustainability assessment 

framework for Australian planning practice that uses a combination of modelling 

approaches and planning support tools. 

 

In order to meet this aim, five major research objectives were developed. The first objective 

was to identify the main characteristics of an urban system as a socio-ecological system. The 

second was to identify those conceptual foundations that are considered important when 

designing an integrated sustainability assessment framework. The third objective was to 

design an integrated methodological framework where a combination of modelling 

approaches and planning supports play an integral part in the sustainability assessment 

process. The fourth was to adapt UrbanSim, a dynamic agent-based modelling system, for 

use in framework implementation; and the final objective was to implement and test the 

framework for a single case study area. 

 

Key findings suggest that system analysis, timely identification of stakeholder’s interests, 

the use of appropriate evaluation criteria, communication of modelling results and formal 

assessment all remain important considerations.  Tension, between the perceived 

rationality of the framework, and how it connects with decision-making remains.  But 

perhaps the most significant finding is the use of the framework in framing the integration 

problem between system understanding and description; policy design; policy outcome 

assessment; and context. 

 

Informed by the research aim and objectives the following research questions were 

addressed by the study: 

 

(1) How can planning for sustainable urban systems be achieved? 

 

The study introduces a considered argument that for cities to move into a positive curve 

towards sustainability, society needs to change the paradigm within which it operates. In 

order to meet this challenge we need to plan cities as interconnected, complex living 

systems that require a different set of planning practices from those used to plan cities as a 

collection of parts that behave in predictable ways based on universal laws. An evolving 
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paradigm that aims to meet this challenge, and applied in this study, is the social ecological 

system paradigm. In exploring what the social ecological paradigm mean for the planning 

of sustainable urban systems, two new perspectives on the problem are offered.  

 

The first is founded on a revised interpretation of sustainability that focuses on maintaining 

resilience and integrity through strategies that respond and adapt to, an evolve with, change 

and surprise, while avoiding changes that would tip social-ecological systems into a new 

stability regime that would threaten the life-supporting and life-enhancing capacity of 

systems. This interpretation has significant implications for how we plan for urban 

sustainability. It requires a rethink -  not just of the criteria for urban sustainability that 

inform current decision-making and the planning practices they engender, but also of the 

whole idea of having outcome-driven criteria and indicators, as well as the type of planning 

support tools that would be required. While the constituent ideas in this study are not 

original, it is once again the synthesis of different concepts into a coherent description and 

then linking this description to its implications for planning practice that provides a further 

step in the development of these ideas.  

 

The second perspective provides conceptual models for understanding cities as social-

ecological systems that brings together a number of ideas about the make-up of city systems 

and structure. The study discusses two such models, the urban ecological framework of 

Alberi (1999) and the multi-modal system framework of Brandon and Lombardi (2005). 

The multi-modal system framework holds promise and provides structure to the problem 

space of urban sustainability and is a response to a call by Moffat and Kohler (2008, p. 259) 

for a formalised structure for the various models and subsystems that can describe cities as 

social-ecological systems.  

 

The review undertaken in this study shows that planning for sustainable urban systems 

needs to encourage holistic thinking. The notion that sustainable development should be 

seen as a holistic solution to complex system problems of interconnected and 

interdependent relationships between nature and humans, their society, economy and 

technology, is well supported in literature (e.g. Hawken & Lovins, 1999; Rees, 1999; Capra, 

2002; Van der Ryn and Cowan, 2007). The problem is that the idea of a city as a system has 

been around for a long time and dealing with urban realities would have to include not only 

the biophysical systems, but also economic, social and cultural systems.  The study found 

that this is proving to be an elusive goal. Results from framework implementation show 

promise, especially in creating a framework that accommodates multi-disciplinary 
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perspectives, but it is clear that planning from a socio-ecological systems perspective 

remains difficult because the object of the assessment is not a bounded entity. Urban 

communities can be identified in different ways in terms of land use, transport, 

infrastructure or people density and this raises ambiguity about planning boundaries. The 

findings of the study are consistent with those of Bithas and Christofakis (2006) on the 

confusion of establishing exact planning boundaries. In the study evaluation of 

transportation covered several communities, whereas land use was confined to the 

boundaries of the study area. Consequently, in the implementation of the framework, 

attention must be given to external impacts (leakage effects) on areas beyond the planned 

area.  

 

Then there are the planning and decision-making powers of the organisation that 

implements the framework, potentially impacting on the framework’s ability to achieve a 

holistic and integrated response to sustainable development. The study tested the 

framework with planning practitioners and modellers from a single large local government 

who focused the assessment on land use policy but excluded employment, health and 

education as these would require strategies and policy responses outside the control of local 

government. The study concluded that the implementation of the framework is more likely 

to succeed in areas where effective partnerships exists between government agencies, local 

government, private industry and community organisations. 

 

(2) What are the existing sustainability assessment methodologies and their outcomes? 

 

This study looks beyond existing sustainability assessment methodologies, by examining 

the fundamental question of what sustainability assessment could, and should be. The 

theory of sustainability assessment has largely evolved from work in environmental impact 

assessment (EIA), strategic environmental assessment (SEA) and more recently, integrated 

assessment (IA), which in turn has been influenced by policy analysis techniques (Sheate et 

al., 2003).  

 

A categorisation of sustainability assessment tools by Ness et al., (2007) identified two 

common groups of tools, the one group of tools is more analytical in nature and the other 

group is more procedural in nature, designed to connect to a decision-making process and 

within which a range of participatory and analytical tools can be applied. If one uses the 

categorisation of Ness et al. (2007), then the framework proposed by this study will be 

classified as a procedural tool.  
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The review undertaken in this study shows that over the last few years, there have been a 

significant increase in the development and application of these kinds of frameworks as 

procedural tools for sustainability assessment. The study reviewed eleven frameworks. 

Consistent with the findings of similar reviews (Hurley and Horne, 2006; Munda, 2006; 

Hurley, 2009; Dizdaroglu, 2013), the study found that sustainability assessment 

frameworks tend to rely on static, once-off and rational approaches with few that are 

flexible enough as to be able to assess the progress towards sustainability in a holistic 

manner. The established frameworks continue to be building centric and developer driven 

with the incentive of receiving ‘green’ certification. Others were found to be dominated by 

a strong environmental approach, lacking the assessment of social sustainability or 

misinterpreting economic sustainability. Some frameworks showed a strong link with the 

local context in which they have been developed and lacked model and tool integration. In 

addition, the study found that frameworks tend to be better suited to respond to the 

sustainability concerns of new communities, such as in ‘greenfield’ development, and ill-

equipped to respond to the sustainability challenges faced by existing urban communities, 

such as those living in areas that have been earmarked for renewal. 

 

(3) What role does modelling play in sustainability assessment? 

 

As defined in the MATISSE project, integrated sustainability assessment requires, together 

with the development of more integrative scientific thinking, a broader scope for modelling 

activities (Weaver and Rotmans, 2006). This study presents a framework that uses a 

combination of modelling and tool supports across all stages of an ISA cycle.  

 

Weaver and Rotmans (2006) identified three stages within an ISA cycle were computer 

models are especially useful, namely in the scoping stage to define the problem; in the 

envisioning stage to provide suggestions for visions and possible pathways; and in the 

experimenting stage, where models play a central role to explore the potential outcomes of 

draft policy options.  

 

The results of the Meadowbrook case in this study suggests that computer modelling of the 

kind suggested by Weaver and Rotmans (2006) plays a central role in evaluating the 

potential outcomes of draft policy options during the experimenting stage of an ISA cycle, 

but contrary to their research found that the use of computer models play less of a role in 

the problem scoping and envisioning stages of an ISA cycle. Results from a panel survey on 

what stages in an ISA cycle will benefit the most from computer models, indicated that the 
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evaluation of land use policy options in the experimenting stage will benefit the most and 

stages such as problem scoping and envisioning will benefit the least.   

 

Instead, the study found that conceptual (qualitative) modelling plays a prominent role in 

the scoping stage, especially where an understanding of the linkages and dependencies 

between system elements form an integral part of the task of problem scoping. The study 

suggests further that the use of sketch planning tools continues to play a significant role in 

the development of alternative policy options in the envisioning stage of an ISA cycle. In 

addition, the study suggests that modelling in the experimenting stage of an ISA cycle tends 

to generate a complex set of results that are often perceived as too technical, leading to a 

situation where the outcomes of draft policy options are not immediately apparent to 

decision-makers. Consistent with the findings of Antunes et al., (2006), the combined use of 

model results from the experimenting stage with multi-criteria assessment in the 

assessment stage greatly simplifies the process of communication, especially in instances 

were a number trade-offs need to be made. 

 

(4) What theoretical and methodological foundations need to be taken into account when 

designing an integrated sustainability assessment framework? 

 

According to Wiek and Binder (2005) assessing the sustainability of city-regions requires a 

multi-dimensional approach that fulfils the normative, systemic and procedural 

requirements as elaborated in the technical literature (see Nijkamp and Vreeker, 2000).  

The role and importance of support tools, such as modelling instruments, are widely 

acknowledged in planning support and integrated assessment literature. The study added 

tool support as a fourth dimension. The theoretical framework presented in this study 

provides a ‘lens’ through which the problem of designing an integrated sustainability 

assessment framework was approached.   

 

Using content analysis this study developed reusable design principles to inform the 

methodological foundations for integrated sustainability assessment. The design principles 

informed the design of a preliminary framework and were revised after the implementation 

of a revised framework. Appendix 9 contains the list of final design principles. 

 

The study's findings suggest that the principles are consistent with research on the basic 

components and key features for an ISA process defined by Brinsmead (2005); Gibson 

(2006); Hacking and Guthrie (2008) and Morrison-Saunders and Hodgson, (2009) with the 
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exception of requiring trade-off rules for decision-making and enforcing the use of ISA in 

law. It appears the inclusion of explicit trade-off rules is too explicit and contrary to the 

sustainability assessment demands for a more coherent and comprehensive decision-

making process. Also, the implementation of the framework is more likely to succeed if it is 

designed to enhance existing planning and policy-making processes, instead of adding 

unnecessary complexity by demanding ISA in law.  

 

The study found that the basic design features for ISA are not greatly different from those 

for best practice environmental assessment and planning regimes.  They all apply explicit 

evaluation criteria or a set of desired outcomes in the preparation, evaluation, approval and 

implementation of policies, programs and projects, are anticipatory and forward looking, 

and can integrate a wide variety of concerns and considerations. Indeed, assessment and 

planning process changes over the past 30 years have generally moved both concept and 

practice in the direction of sustainability assessment. For planning practice this implies 

adding a greater amount of experimentation and assessment in policy making. For 

assessment this implies, moving away from approaches that only report impact, to 

approaches that provide for upstream input to the policy making process.  

 

(5) Informed by the ISA methodology of Rotmans and Weaver (2006), how can integrated 

sustainability assessment frameworks be designed to facilitate: 

 

(a) Integration between system understanding and description, policy design, policy 

outcome assessment and context? 

 

This study presents an integrated sustainability assessment framework that consists of four 

stages, namely (1) scoping; (2) envisioning; (3) experimenting; and (4) assessment. An 

eight-step feedback and learning process spans all four stages, and includes stakeholder 

identification and selection; problem scoping; objectives and evaluation criteria; alternative 

policy scenarios; model preparation and confidence building; simulation; assessment and 

review; and preferred policy.  Each of these stages was defined by a series of more detailed 

steps.  At the core of the framework is participatory reflective learning by scientists, 

practitioners, modellers and decision-makers. The quality of the assessment process 

depends on the consistency and coherence of the assessment process itself, on the quality 

of the analytical rigor in terms of the methods and tools used, and the consistency and 

transparency of the process. Central to the implementation success of the framework is the 

development of an assessment (project) plan and the establishment of a multi-disciplinary 
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team that recognises and applies systems thinking. Appendix 8 contains a summary of the 

final 4-Stage Framework. 

 

Reflecting on the overall study effort, the coordination of tasks for framework 

implementation is crucial to ensure coherence and timeliness.  In contrast to the ISA-

frameworks of Weaver and Rotmans (2006), Videira et al. (2010) and Bohunovsky et al. 

(2011), this study added ‘integration and reflective learning’ at the centre of the framework, 

covering all stages of framework implementation. Monitoring is also an implicit activity in 

all stages, instead of a separate activity that occurs once at the end of the assessment 

process.  

 

The skills required to manage this evolution are strong strategic, project coordination and 

communication skills.  The importance of managing stakeholder engagement and the 

informal interactive nature of many of the steps in the framework means that social and 

political skills are also important. Building onto the ISA-frameworks of Weaver and 

Rotmans (2006) and Videira, et al. (2010), the study adds several new design features 

across the four stages of an ISA cycle to not only enhance the methodological understanding 

and quality of the entire process, but to serve as a flexible platform from where users could 

interpret and amend the features within their geographical location, sphere of activity and 

stakeholder groups: 

 

 Stage 1 (Scoping) includes new activities to clarify the purpose of the 

assessment and the importance of system condition indicators and conceptual 

modelling in system analysis. Activities that record stakeholder problem 

perceptions at the start of the process and concluding with a more explicit 

description of the problem have been added.  In addition, the scoping stage 

concludes with an assessment (project) plan that defines the purpose, scope, 

resource requirements and governance arrangements for the remainder of the 

assessment process. 

 

 Stage 2 (Envisioning) includes new activities to ensure confirmation of the 

sustainability challenge at the beginning of the stage as a basis to develop a 

sustainability vision.  Activities that provide for evaluation criteria to end off as 

explicit statements and to improve stakeholder understanding of the role of 

evaluation criteria in analysing and assessing policy options in Stages 3 and 4 

of the framework have been added. The scope and nature of scenario 



Chapter 5 – Discussion and Conclusions 

 

 

225 

development were enhanced to go beyond scenario decisions already made by 

planners. This enhancement is consistent with similar calls for more 

participatory scenario development in ISA by Bohumovsky, Jager and Omann 

(2011). 

 

 Stage 3 (Experimenting) includes new activities to incorporate the evaluation 

criteria developed in the envisioning stage to assist in the process of choosing 

an ‘adequate’ mix of tools and models to perform experiments. A major 

contribution of this study is the development of a set of modelling requirements 

to improve model-process integration. The modelling requirements have been 

added to improve model selection, confidence building and participation of 

practitioners throughout the entire modelling process.  

 

 Stage 4 (Assessment) includes new activities for the combined use of modelling 

and multi-criteria assessment (MCA) in the assessment of policy options by 

decision-makers and a review of the entire assessment process, prior to the 

implementation of a preferred policy scenario. This differs from approaches 

that use only single tool support for ISA (Frame and O’Conner, 2011). 

 

The framework provides for an explicit awareness of each of the steps for each of the four 

stages of the process. Iterative cycles of implementation and of the four stages is explicitly 

planned for, in order to enhance mutual integration. There is also an explicit awareness of 

the management of interfaces between stages and activities within stages to ensure mutual 

integration.  Achieving coherence among the stages is one of the most significant factors 

contributing to the overall quality of the assessment outcome.  

 

The nature of the process requires multi-disciplinary perspectives and inputs that take time 

to integrate. There are practical challenges of interpreting complex results from the process 

and assimilating the evidence into a decision making process. Inevitably this additional 

overhead of people and time has an associated cost.  Communicating the benefits of sound 

framework implementation is an essential prerequisite for success. The level and 

complexity of integration will also vary and will depend on context and the scope of the 

problem.  

 

(b) Integration of modelling activities? 

 



Chapter 5 – Discussion and Conclusions 

 

 

226 

An integral part of the framework is the use of modelling.  Recognising the substantial 

barriers that exist in model use by practitioners, the study presents a set of detailed 

modelling requirements to assist with model preparation and confidence building in stage 

3 of the framework. No single tool or instrument can support all of the stages of an ISA 

process. The challenge is to use model instruments in a more purposeful manner by 

adjusting/improving the instrument itself and combining the use of the model instrument 

with other known support tools, such as multi-criteria assessment and cost-benefit analysis. 

 

This study shows that a lot has been achieved in the development of sophisticated computer 

models to support planning practice. The study adapted UrbanSim, a multi-agent modelling 

system, to implement and test Stage 3 of the framework. However, despite the development 

of a set of modelling requirements, deep model integration from the perspective of ISA in 

the framework is still in its infancy. UrbanSim model results came across as too complex 

and too technical for many stakeholders and decision-makers, raising again the importance 

of finding innovative ways to communicate results in a meaningful way, without omitting 

and/or altering findings. Consistent with the findings of Lotze-Camenen (2008) the study 

found that model-process integration requires a continuous, long-term, participatory 

process of learning. This implies that modellers have to make the underlying assumptions, 

functions and results of their models as transparent as possible. Practitioners and 

stakeholders on the other hand have to be trained to understand the value and limitations 

of different modelling approaches and basic functionalities. 

 

(c) Stakeholder participation? 

 

Consistent with the findings of Mathur et al., (2008) and Bohumovsky, et al, (2011) on 

stakeholder engagement in sustainability assessment, this study also found that it is crucial 

that all the relevant stakeholders are identified early on in the process.  Differentiating 

between different types of stakeholders at different stages of the process is critical. The 

study also argues that it is important to map out the levels of interest of different 

stakeholders in relation to the power that they hold. This is useful in determining the 

appropriate engagement techniques at each stage of the process and also in understanding 

any potential conflicts. This study confirms the importance of identifying the stakeholders 

that are the source of the project’s legitimacy, and involve them in early decisions that define 

the scope of the assessment process (see Brinsmead, 2005).  
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Findings from the study suggest that the cost of integration of stakeholder views and new 

information throughout all stages of the framework is a significant challenge that requires 

the implementation of explicit project coordination, information management and version 

control procedures that are revised and communicated frequently. The practical challenges 

of interpreting and combining complex technical results and stakeholder input from the 

process and assimilating the evidence into a decision-making process take time. Inevitably 

this additional overhead of people and time has an associated cost. 

 

(d) User acceptance and implementation in practice? 

 

Sustainability assessment as a core approach to policy- and decision-making is clearly more 

ambitious than conventional assessment and planning practice. Moreover, the aims of 

integrated sustainability assessment are demanding at a time when, in most governments 

in Australia, it will not be acceptable for ISA to add to the overall burdens and complexity of 

policy-making. Implementation in most jurisdictions will be hampered by poor fit with the 

relevant authorities’ existing mandates, obligations and expectations. ISA has so far been 

explored mostly through particular initiatives undertaken in more or less special 

circumstances in Australia (see Pope, 2003, 2004) and a good deal of experimentation and 

learning-on-the-job in Europe (see Jäger, Bohunovsky and Binder, 2008; Baranzelli et al., 

2014).  

 

The ISA framework developed in this study does offer important advantages, even from a 

purely administrative point of view. Most of the activities in the framework were found to 

be familiar to planners and modellers. One attractive quality of the framework is that it can 

offer efficiency gains by providing a means of consolidating the variety of ill-connected, 

overlapping and competing processes that have proliferated in urban policy making in 

recent decades. From this perspective, user acceptance is less about questioning the validity 

of activities but more about the choice of methods, flexibility and integration. Perhaps more 

importantly, the framework and full-cycle application can help to ensure that important 

lessons are learned only once and that more initiatives deliver multiple sustainability gains. 

 

Consistent with earlier findings by Kemp et al., (2005), the perceived rationality of the 

framework and the ability to be "embedded in a political and ethical context" where 

assumptions and irrational views in some sense determine interpretations and inform 

decision-making remains a challenge. Timely involvement of decision-makers in framework 

implementation is critical. The inclusion of an experimentation stage to provide for rigor in 
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the technical analysis of draft policy options for decision-making is a key strength of the 

framework. 

 

(6) What requirements are there to ensure that models can be used as valuable tools in 

sustainability assessment processes in practice? 

 

The literature review shows that despite significant progress towards the development of 

computer models to support assessment practice, their use is far away from being trivial or 

the norm. Though widely adopted and of significant benefit, the limitations of models are 

well documented and include aspects such as their excessive data requirements, improving 

their behavioural responsiveness to environmental changes and improving communication 

with users. This is evident when studying the planning support literature, integrated 

assessment and modelling literatures (Lee, 1973, 1994; Klosterman, 1999; Harris, 1999; 

Brail and Klosterman, 2001, Vonk et al. 2005 and Geertman, 2002, 2006; Pettit et al., 2008; 

Lotze-Campen, and Williamson & Parolin, 2012, Batty, 2015).  

 

Results from this study suggest that in the Australian urban modelling context, the views of 

modellers and planning practitioners are very much in line with this international 

literature, in terms of what the key challenges are confronting such activities. What is 

particularly noteworthy are the ratings given by a panel in the study and the significant 

emphasis that is placed on data preparation and the lack of understanding between 

planners and modellers of each other's domains.  

 

This suggests that first, the ever-present problem of data availability and useability remains 

a concern - at least for this cohort - when considering modelling at the local scale. Second, it 

appears that collaborative, participative modelling approaches, which generate mutual 

learning between planners and modellers, are the likely way forward for improved urban 

analysis. The ultimate test of model applicability for the challenging tasks involved in 

sustainability assessment can only be achieved through stakeholder involvement. This 

requires a continuous, participatory process of learning and reflection to improve the 

confidence of planners in modelling. This requires of modellers to make the underlying 

assumptions, functions and results of their models as transparent as possible. 

 

Committed to improve model use in assessment practice, this study presents a set of 

modelling requirements. A panel of planners and modellers rated the perceived importance 

of these modelling requirements. Ensuring leadership and management support and 
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initiatives aimed at improving the communication and confidence of participants were 

perceived as most important. Consistent with literature, the need to appoint/nominate a 

mediator serving as an interface/translator between planners, modellers and decision-

makers was considered an essential requirement. Such a person will have extensive 

experience in model use and policy making in government. 

 

(7) What changes and additions are required to UrbanSim to adapt it for use in Australian 

planning practice and framework implementation? 

 

This study involves one of the first attempts to adapt UrbanSim for Australian planning 

practice. To enable the use of UrbanSim in framework implementation it is imperative to 

examine the kind of changes that are required to allow its application. The process of 

adapting UrbanSim took one person three months (full time equivalent) and involved data 

preparation, model estimation, validation, scenario development and forecasting.   The 

study presents a process of adapting UrbanSim and is based on a similar procedure that was 

followed by Patterson and Bierlaire (2007), when they developed a prototype UrbanSim for 

Brussels and Lausanne. The procedure mostly involves getting familiar with the database 

of UrbanSim. The database contains exogenous data, primary data, model coefficients, 

model specification and data classifications. Getting familiar with exogenous and primary 

data requirements involve mapping out available local data. Model coefficients, model 

specification and data classifications need to be adjusted to represent local planning 

regulations and market behaviour in the study area. The study did not include any changes 

or additions to the system architecture or software of UrbanSim. The study developed 

detailed information on UrbanSim with the aim of supporting planning practitioners in 

Australia who wish to evaluate UrbanSim for future use. This information is contained in 

Appendix 7 - UrbanSim. 

 

The study used UrbanSim in two design cycles, the one seeking the views of practitioners 

on a prototype UrbanSim for Meadowbrook and the other using UrbanSim to support the 

implementation of a revised framework.  Participants in this study welcomed the ability of 

UrbanSim to reflect market behaviour, but even with a Graphical User Interface (GUI), 

UrbanSim was still perceived as a ‘black box’.  Modelling results from UrbanSim were well 

received, but concerns continue to be raised around the lack of transparency of the model 

system and the need to find ways for planners to communicate with confidence the model 

results. Consistent with research on model use in planning practice by Lee (1973, 1994); 

Timmermans (2003); Vonk et al. (2005) Brugnach et al. (2007); Harding (2007 and 
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Williamson and Parolin (2012), results from the study suggest that the focus of UrbanSim is 

still on improving the internal structure and behavioural responsiveness of the model 

system without corresponding improvements that will increase model use by planning 

practitioners. This severely limits the ability of UrbanSim to be used in planning practice, 

and as a result UrbanSim may remain confined to research institutions for the foreseeable 

future.  

 

The dilemma is that attempts to improve behavioural responsiveness of model systems 

have resulted in more complicated and detailed models, making them more difficult for 

users to interact with.  Reverting to simpler models, with greater user interaction potential, 

however, negates what is now known about the importance of behaviour change in city 

formation (Batty, 2015, p. 192). In framework implementation a major trade-off needs to 

be made between the use of more aggregate traditional models that are easier to use and 

much more routine versus these more elaborate and detailed ones. The study found that 

UrbanSim is much harder to build and its data and computational requirements stretch the 

limits of what is available and possible and which are much harder to validate and much 

harder to interact with. 

 

This study seems to suggest that no single tool or model instrument can support all of the 

stages of an integrated sustainability assessment process in full to the satisfaction of all. The 

challenge is to use model instruments, such as UrbanSim, in a more purposeful manner by 

adjusting/improving the instrument itself and combining the use of the model instrument 

with other known support tools, such as advanced GIS spatial analysis, 3D visualisation, 

multi-criteria assessment and cost-benefit analysis. 

5.3 Contributions 

Though there are numerous contributions to knowledge provided by the study, in summary 

the most substantive, original contributions are threefold: 

 

 Methodological contribution - The study builds on the integrated assessment 

literature to develop a multi-dimensional methodological framework to 

coordinate four aspects of an integrated sustainability assessment: (1) system 

understanding and description, (2) policy design, (3) policy outcome 

assessment and (4) context. The study adds several new design features across 

the four stages of an ISA cycle to not only enhance the methodological 

understanding and quality of the entire process, but to serve as a flexible 
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platform from where users could interpret and amend the features within their 

geographical location, sphere of activity and stakeholder groups. Recognising 

the substantial barriers that exist in model use in planning practice, the study 

provides a set of detailed modelling requirements to improve model-process 

integration in the framework. 

 

 Empirical contribution - The study was the first attempt in Australia to 

implement an urban sustainability assessment framework to an urban sub-

region at the neighbourhood level. It was also one of, if not the first, major 

attempts to adapt UrbanSim in the Australian context, demonstrating that this 

system can be applied effectively once model coefficients, specifications and 

classifications were modified appropriately.  

 

 Theoretical contribution - The urban sustainability assessment framework 

developed builds on and extends previous literature by providing an integrated 

strategic approach to the planning of cities as social-ecological systems by 

creating a framework that encourages holistic systems thinking, combines 

model and tool support, and accommodates multi-disciplinary perspectives.  

The development of reusable design principles for ISA, based on sound practical 

and theoretical principles was a key defining element of this study. At every 

stage of the research process, initial and evolving design principles informed 

the design, testing and use of a framework, until ultimately, the evolution of a 

final set of design principles became a key output of this study. 

5.4 Implications 

Firstly, the delivery of an explicit framework to accommodate holistic thinking in the design 

and assessment of policy operations to achieve urban sustainability outcomes should be 

helpful to practitioners who are searching for answers. The framework provides a platform 

for land use, transport, social and environmental planners, modellers, stakeholders and 

decision-makers to interact in a coherent, structured and decision-oriented setting. The 

framework, and parts of it, should help practitioners as they seek to explain and explore the 

views and opinions of various stakeholders, and to show the sustainability implications of 

different policy and planning interventions. It is hoped that this framework may be used to 

help improve both sustainability perceptions and behaviour in a period of unprecedented 

urban change.  
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Secondly, the research case study itself has been used by the relevant local government as 

part of its planning for the Meadowbrook area, with the research effort helping reveal 

complex interdependencies and issues for resolution in the planning and development of 

this part of South East Queensland. Issues for modelling, including the interface of modellers 

and planners, were transformed via the study, which will hopefully have a longer term 

impact for that local government.  

 

Thirdly, adjusting and implementing the framework for large cities with diverse 

neighbourhoods should not be underestimated. The implementation of the framework for 

large metropolitan governments may require a combination of scientific, practitioner and 

modelling expertise, while implementation for smaller, more resource constraint local 

governments, may require less specialised resources on the basis that the scope of 

stakeholder engagement may be smaller and less complex.  

 

Fourthly, implementation of the framework requires the development of integrated 

strategies that require the combined efforts and active participation of several government 

agencies. Ensuring this commitment for the full duration of framework implementation is 

likely to be a challenge and will require careful planning and management. At the same time 

the rewards and benefits are potentially enormous.  Researchers, urban policy-makers and 

decision-makers across disciplines need to start engaging with each other and developing 

the capacity to respond to urban problems in an integrated manner.  The framework aims 

to make a contribution towards this end. 

 

Fifthly, there are implications from the research for how Australian agencies seeking to 

improve urban modelling might proceed. Adapting a system such as UrbanSim is possible 

in the Australian context, but this study showed it requires extremely high-level skill, 

significant dedication and that precious commodity of time. The Meadowbrook case study 

showed that there are issues around model use and increasing the confidence of planners 

in local government, but these issues generally proved resolvable. The lack of take-up of 

advances in modelling in Australia’s local, state and federal government agencies, and 

uncertainty as to how to proceed, ensures we will continue to rely on relatively outdated 

models and tools for some time. These issues were noted repeatedly in a recent 

Commonwealth Parliamentary Committee inquiry into the role of smart ICT in the design 

and planning of infrastructure (Commonwealth of Australia, 2016). 
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Unless there is a fundamental rethink about how such models and support systems may be 

developed and disseminated in Australia, possibly using new partnerships between the 

academy and different levels of government, the nation will be less able to assess its options 

and continue to make sub-optimal planning decisions. 

5.5 Limitations  

There are numerous limitations of the research that should be noted.  

 

The framework presented in this study is neither fully comprehensive, nor complete, with 

a small number of compromises made due to data, time and resource availability. The 

framework was only applied to a single case, befitting the scale of a Doctoral dissertation, 

in one authority in one city in one part of Australia. There will be limitations in terms of the 

transferability of the results to other jurisdictions, especially outside Australia in places like 

East Asia and Africa where institutional and planning cultures in local government differ 

significantly.  

 

There were limitations due to the sequential nature of the research activities. For instance, 

it wasn’t possible to engage the same set of planners and modellers throughout the lengthy 

time period of the study, due to turnover in personnel at the local government where the 

study was conducted. This could not be resolved in this study, but researchers using similar 

approaches in future may benefit if they can find a pool of participants that is more stable 

than that obtained here.  

 

The framework was underpinned by an application of UrbanSim that, though it is in the 

vanguard of urban modelling, is not yet fully mature. Improvements to UrbanSim continue 

to be made by its community of practice and this should reduce these limitations for those 

following a similar path in the future.  

 

The framework was also applied only at the sub-regional scale for a specific neighbourhood, 

undergoing specific types of change and development. Applying the framework in other 

contexts and at other scales may be helpful in further identifying issues and delivering 

further refinement. 

5.6 Future Research 

From the study several areas for future research have been identified: 
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5.6.1 Improving understanding of urban systems and behaviour 

It is clear that there are many urban processes relevant to sustainability that we do not yet 

fully understand. The complex dynamics of coupled socio-ecological systems in cities 

introduce substantial complexity, and evidently there are many instances where collection 

of more data and development of higher resolution, more sophisticated tools may help.  

Priority areas include: 

 exploitation of new and increasingly available data sources, including 

longitudinal datasets, which urban planning processes are yet to harness 

effectively;  

 further analysis of the many interdependencies that exist but remain unnoticed 

without structured observation and study, or only emerge at wider spatial 

scales. Holderness et al.,(2011) highlights this challenge in the context of 

measuring urban heat island effects; and 

 development of models for coupled systems simulation, to better model the 

coupled socio-ecological systems within cities. These might include network 

theory to analyse socio-technical interactions, agent-based (Parker et al., 2003; 

Dawson et al., 2011; O’Connell and O’Donnell, 2013) and other “bottom-up” 

models, such as pattern-oriented models that use observed patterns to optimise 

model structure (Grimm et al., 2005). New approaches should also consider 

qualitative systems modelling (Tur, 2002).  

5.6.2 Accelerating the uptake of modelling in planning practice 

There is a need to facilitate the development of more holistic approaches to integrated 

modelling and assessment through a range of advances such as: 

 better tools for integrating models and data in planning practice, which at 

present requires additional intermediary stages and significant expert input; 

and 

 adoption of open standards and platforms in urban modelling software, such as 

OpenMI (http://www.openmi.org/) and CityGML (http://www.citygml.org/) 

that facilitate construction of complex model and data interactions, facilitate 

the process of future integrated assessments, and enable the sharing of urban 

models. 

5.6.3 Building capacity and improved decision-making 
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It is clear from this study that a shared understanding has to develop between researchers 

and stakeholders over time.  Some developments that would improve the use and 

application of integrated sustainability assessments to inform decisions around urban 

sustainability include: 

 improved valuation metrics for urban sustainability, including better 

identification of the values of socio-economic and other amenity benefits and 

costs of urban development;  

 improved non-monetary approaches for valuation, including multi-criteria 

analysis; and 

 training and education of planning practitioners empirical methods to help 

embed these approaches within practice and to help turn evidence into policy. 

5.6.4 The importance of improved urban experimentation 

Even if the opportunities highlighted above are maximised, sustainable cities will remain an 

abstract concept unless we take a more systemic approach to understanding and engaging 

with our cities to build the evidence base for sustainable decision-making.  An integrated 

systems view of multiple urban functions, influences and feedbacks is crucial to understand 

urban systems.  To date, urban sensors have been used to develop visualisations that show 

the movement of people and resources through the city (e.g. Phithakkitnukoon and Ratti, 

2011).  Yet, a large disconnect remains between these visualisations and the urban 

scientists and urban modelling communities who might exploit the richness of this data to 

better understand how cities work.  A key aspect of urban system experimentation would 

be to bridge this gap and combine these multi-sector datasets to deliver a considerable 

advance in urban simulation modelling. Moreover, by monitoring across multiple urban 

functions and their interdependencies it will become possible to understand these 

interactions, and how they are affected by policy interventions. 

5.7 Conclusions 

The scale of the challenges facing the world’s cities in the 21st century is immense. Multiple 

drivers are placing a number of pressures on planners, environmentalists, engineers and 

elected representatives that require thinking over extended timescales, broad spatial scales 

- often beyond the boundary of a city.   

 

I believe that sustainability assessment frameworks, such as the one outlined in this study, 

are fundamental tools to address this challenge from a management and policy-relevant 
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perspective.  Integrated sustainability assessments are more complex than single 

disciplinary assessments, because they involve multiple stakeholders and multiple data 

sources. However, data is easier to collect and computational power is more readily 

available.  The most serious challenge is giving modelling an effective role in the policy-

making process, because the assessment of draft policies may take some time to perform 

and modelling results tend to be complicated and difficult to communicate. 

 

This study used the experience of a single implementation instance to identify some lessons. 

However, neighbourhoods in cities all have unique social, cultural, economic and physical 

contexts - such that how a neighbourhood may evolve and how change is managed will be 

distinct.  The challenge of implementing the framework for large cities with diverse 

neighbourhoods should not be underestimated. The implementation of the framework for 

large metropolitan governments may require a combination of scientific, practitioner and 

modelling expertise, while implementation for smaller, more resource constraint local 

governments, may require less specialised resources on the basis that the scope of 

stakeholder engagement may be smaller and problems less complex. Context management 

remains a key consideration of framework implementation. 

 

At the same time the rewards and benefits are potentially enormous.  In urban areas around 

the world, researchers, urban policy- and decision-makers across disciplines need to start 

engaging with each other and develop the capacity to respond to urban problems in an 

integrated manner.  The framework aims to make a contribution towards this end. 
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Appendix 1 - Multi-modal System Framework 

Modal Sustainable 
development 
dimensions 

Descriptions within the context of the Urban 
Environment 

Numerical Quantity, “how much” of 
things  

Numerical accounting. It refers to the number of people, 
residents, square metre, hectares of land on which to build, 
etc. It deals with numerical data, statistics and mathematics. 

Spatial Space, shape and 
extension 

Space, shape and extension. It deals with: shape and layout 
of buildings, terrain shape; density, location, geographical 
position, proximity, spatial differentiation, area and form. 

Physical  Physical environment, 
energy, mass 

It is characterised by the availability of energy and mass 
which often represents the minimum level of functioning for 
a living entity. In urban planning, it refers to the physical 
environment, energy, water, air, geology, natural materials, 
land on which to build. Within a quantitative meaning, it 
refers to the prosperity of the urban environment, i.e. the 
amount of available non-renewable natural capital. 

Biological Health, biodiversity and 
ecological protection 

It defines the “vitality” of the system and its ability to 
survive, grow and develop. It refers to the carrying capacity 
of an urban environment. In terms of system ecology, it 
refers to the concept of metabolism of an urban system. 

Kinematic Transport & Mobility Transport and mobility. It is related to: transportation, 
human and wildlife movement. Access to sea, air and road 
travel. Transportation of water and energy 

Sensitive Perceptions of people 
towards the 
environment 

It deals with senses, feelings and emotions, such as the 
feeling of well-being, the feelings engendered by living in a 
certain neighbourhood, security, privacy, noise, comfort, 
etc. 

Analytical Analysis and formal 
knowledge 

It governs the process of understanding, reasoning and 
deductive thinking. It refers to the activity of scientists, 
researchers and all those people who use scientific tools in 
their professional work. It is related to quality of analysis for 
urban planning, research, education and teaching.  

Creativity & 
Cultural 
Development 

Formative power, 
creativity and cultural 
development 

Change and creativity in planning and development. It deals 
with all those active, creative and designing activities within 
a community, such as conservation strategies for the built 
heritage, effective technologies employed in construction. 

Communicative Communication and the 
media 

Advertising and urban signs, information facilities, media 
and networking are common means for transferring 
information in an urban environment. It may also refer to 
the communicative role of a planning activity with the 
intension to inform and in turn to get information and 
support from stakeholders, developers and the community 
in general. 

Social Social climate, social 
relationships, social 
cohesion 

It refers to a relationship which links people together, 
developing cooperation and association. Key concepts that 
are related to it are: cohesion, synergy and plurality. 

Economic Efficiency, economic 
appraisal, dealing with 
limited resources 

It is not concerned so much with finance, but rather with 
wise use of limited resources. Efficiency is defined as the 
ability to achieve desirable goals by managing limited 
resources. It asks urban planners and developers to 
consider how to make best use of all the available resources. 
For example, the use of land, use and replacement of 
renewable resources (i.e. water, labour); use of non-
renewable resources (i.e. gas or coal). 

Aesthetic Visual appeal, harmony, 
beauty 

It means beauty and harmony within the settlement. Beauty; 
architecture and design; architectural style decoration, 
social harmony; art galleries; theatres. For example, the lack 
of aesthetic beauty and harmony within some low income 
housing developments has an adverse effect on the 
inhabitants in these settlements. 

Governance Governance, rights, 
responsibilities, 
retribution, fairness 

It expresses the human need for justice, usually 
institutionalised and formalised in a body of laws, regulating 
social justices. It also deals with the broader suite of policies 
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and laws that deals with property, land titles and urban 
planning in general. 

Ethical Ethical issues (i.e. 
equity) 

It refers to a particular attitude towards “the others”. 
General attitudes of people of different ethnic background 
towards each other; goodwill; solidarity; sharing; equity; 
morality. 

Credal Commitment, interest, 
vision 

It identifies the motivation for human actions and choices, 
reasons and goals underpinning urban policies and political 
strategies, the political point of view, the people’s vision of 
development in the community. 

Source: Derived from Dooyeweerd (1955) and applied by Brandon and Lombardi (1999, 2005) 

  



Appendices 

 

 

265 

Appendix 2 - Literature used in Content Analysis  

Ecology and Society: 

 
(1) Mugerhauer, R. (2010) Toward a Theory of Integrated Urban Ecology: Complementing Pickett et al. 

Ecology and Society, 15(4): 31. 
(2) Jones, N.A.; Helen, R.; Lynam, T.; Pascal, P. and Leitch, A. (2011) Mental Models: An Interdisciplinary 

Synthesis of Theory And Methods. Ecology and Society, 1691):46. 
(3) Buizer, M.; Arts, B. and Kok, K. (2011) Governance, Scale and the Environment: The importance of 

Recognising Knowledge Claims in Transdisciplinary Arenas. Ecology and Society. 
(4) Veldkamp, T.; Polman, N.; Reinhard, S. and Slingerland, M. (2011) From scaling to governance of the 

land system: Bridging ecological and economic perspectives. Ecology and Society, 16(1): 1 
(5) Hersperger, A. M.; Gennaio, M.; Verberg, P.H. and Burgi, M. (2011) Feedback Loops in Conceptual 

Models of Land Change: Lost in Compexity?. Ecology and Society, 16(2): 1. 
(6) Biggs, R., C. Raudsepp-Hearne, C. Atkinson-Palombo, E. Bohensky, E. Boyd, G. Cundill, G.; Fox, H. Ingram, 

S. Kok, K.; Spehar, S. Tengo, M.; Timmer, D. and Zurek, M. (2007) Linking Futures across Scales: a Dialog 
on Multiscale Scenarios. Ecology and Society, 12(1):17 

(7) Kok, K.; Biggs, R. and Zurek, M. (2007) Methods for Developing Multi-scale Participatory Scenarios: 
Insight from Southern Africa and Europe. Ecology and Society, 13(1): 8. 

(8) Stringer, L.C.; Dougill, A.J.; Fraser, E.; Hubacek, K.; Prell, C. and Reed, M.S. (2006) Unpacking 
"Participation" in the Adaptive Management of Socio-ecological Systems: a Critical Review. Ecology and 
Society, 11(2):39 

(9) Gurung, T. R.; Bousquet, F. and Trebuil, G. (2004) Companion Modelling, Conflict Resolution, and 
Institution Building: Sharing Irrigation Water in the Lingmuteychu Watershed, Bhutan. Ecology and 
Society, 1192): 36 

(10) Crane, A. T. (2011) Of Models and Meanings: Cultural Resilience in Social–Ecological Systems. Ecology 
and Society, 15(4): 19. 

(11) McCarthy, D. D. P.; Crandall, D. D.; Whitelaw, G. S.; General, Z. and Tsuji, L. J. S. (2011) A Critical Systems 
Approach to Social Learning: Building Adaptive Capacity in Social, Ecological, Epistemological (SEE) 
Systems. Ecology and Society, 16(3): 18. 

(12) Walker, B.; Holling, C. S.; Carpenter, S. R. and Kinzig, A. (2004) Resilience, Adaptability and 
Transformability in Social-ecological Systems. Ecology and Society, 9(2): 5. 

(13) Walker, B. and Meyers, J. A. (2004) Thresholds in Ecological and Social–Ecological Systems: a 
Developing Database. Ecology and Society, 9(2): 3. 

(14) Almlov, M. A. and Hammer, M. (2006) Changing Use Patterns, Changing Feedback Links: Implications 
for Reorganization of Coastal Fisheries Management in the Stockholm Archipelago, Sweden. Ecology 
and Society, 11(2): 3. 

(15) Bijlsma, R. M.; Bots, P. W. G.; Wolters, H. A. and Hoekstra, A. Y. (2011) An Empirical Analysis of 
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Appendix 3 - Concept Descriptions  

 Concept Description  

A Adaptive cycle A metaphor used to describe four commonly occurring phases of 
change in complex systems. The four phases are: exploitation, 
conservation, creative destruction, and renewal. 

Adaptive management A systematic process for continually adjusting policies and practices by 
learning from the outcome of previously used policies and practices. 
Adaptive management is a methodological approach that views policies 
as if they were experiments to be studied, such that the results from 
one generation of study inform subsequent decisions (Holling 1978, 
Walters 1986). 

Agent-based modelling  Agent-based modelling (ABM) is a promising technique for interpreting 
actor perspectives and simulating agent behaviour in policy-relevant 
research. In particular, agent-based models may be incorporated into 
integrated assessment modelling frameworks for a better 
representation of household, developer, government and business 
behaviour under different land-use conditions. 

C Cost benefit analysis Cost Benefit Analysis (CBA) is used for evaluating public or private 
investment proposals by weighing the costs of the project against the 
expected benefits. In the realm of sustainability assessment, CBA can 
be an effective tool for weighing the social costs and benefits of 
different alternatives in connection with e.g. energy and transports. 

Cross-scale, cross-level 
dynamics 

The need to include a wide variety of scales, including spatial, temporal, 
jurisdictional, institutional, management, network and knowledge 
scales. Scale choice, explanation and resolution need to be devised in 
ways that allow for the appropriate representation of scale-related 
interests. Linking scaling to governance is an important issue for the 
improvement of cities. 

Cumulative impacts Cumulative impacts are "changes to the environment that are caused 
by an action in combination with other past, present and future human 
actions" (Hegmann et al., 1999, p. 3). 

D Decision-making criteria Sustainability assessment processes must force decision-makers 
contemplating potentially significant initiatives to give serious primary 
attention to sustainability requirements. To do this, the processes must 
apply decision criteria that establish meeting the core requirements for 
progress to sustainability as the main test of proposed purposes, 
options, designs and practices. In sustainability assessment, all the 
policy commitments and all the development objectives are considered 
together and the trade-offs are addressed directly. 

E Envisioning Envisioning involves the development of a vision of a sustainable future 
for the system of interest. This requires a transformation of the 
(un)sustainability problem into a sustainability challenge. The 
sustainability vision is not meant to be a blueprint with a high 
predictive value, but rather an evolutionary vision with evolving long-
term targets, and multiple pathways onto sustainability targets. 

Ex post / retrospective 
assessment 

In situations where policies are the objects of assessment, the possible 
purposes of assessment could include retrospective evaluation of 
already implemented policies (ex-post assessment based on identified 
policy outcomes and impacts). 

Ex ante / prospective 
assessment 

Prospective evaluation of policy proposals (ex-ante assessment based 
on projecting likely policy outcomes and impacts). Integrated 
Sustainability Assessment is purposed to achieve an ex ante impact 
analysis of prospective policies to ensure that these are ‘consistent with 
the intention of sustainable development’ (Varey 2003). 

F Flows The basic rationale is to consider a city as a complex system that 
consists of a number of interrelated stocks (reservoirs) and flows. 
These flows could be tangible, relating to physical or financial flows or 
intangible such as information or knowledge flows. 
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H Holistic Holistic approach to sustainability assessment views systems as having 
complex interactions which can't (currently) be fully understood in 
terms of the sub-components which make up the full system. 
Steinemann (2000, p. 640) defines a holistic approach as one which 
facilitates “moving away from analyses of isolated risks and toward a 
broader understanding”. In comparison, reductionism tends to break 
down complex processes to simple terms or component parts. In the 
context of sustainability assessment, this can be illustrated by the 
approach taken of using a few selected sustainability indicators to 
represent the sustainability of a whole system. 

I Iterative / cyclical Sustainability assessment processes could be designed so that the 
whole process sequence from start to finish is repeated several times 
or so that particular process stages are repeated before moving on to 
others. Such cyclical and iterative assessment processes may involve 
repetition in either or both of these ways. 

Indicators Indicators are simple measures, most often quantitative that represent 
a state of economic, social and/or environmental development in a 
defined region—often the national level. Among the experts, there is a 
common agreement on using sustainability indicators for assessment, 
provided that they are selected and applied carefully and 
appropriately. Indicators arise from values (we measure what we care 
about), and they create values (we care about what we measure)’ 
(Meadows, 1998). The main feature of indicators is their ability to 
summarise, focus and condense the enormous complexity of our 
dynamic environment to a manageable amount of meaningful 
information. 

Integration As with sustainability, the term ‘integration’ can be understood in 
different ways. Objectives-led integrated assessment should not only 
consider the environmental, social and economic implications of 
proposals, but should also examine the interrelations between these 
three pillars of the TBL. Lee (2002:14) suggests that the term is used in 
at least three general senses, namely: bringing together different types 
or categories of impacts, e.g. biophysical and socio-economic 
(horizontal integration); linking together separate assessments 
undertaken at different levels/stages (vertical integration); and 
integration of assessments into decision-making.  

L Life cycle assessment Life Cycle Assessment (LCA) is a tool for the systematic evaluation of 
the environmental aspects of a product or service system through all 
stages of its life cycle. 

M Modelling Computational tools for sustainability assessment can help in 
modelling the critical elements that affect system behaviour to achieve 
economic, social and environmental efficient outcomes. In any 
comprehensive sustainability assessment, the integrated modelling of 
nature-society interactions is of special importance and also poses the 
biggest challenge. Integrated modelling can mean the broadening of the 
scope of a single model, in order to include processes from 
neighbouring disciplines and approaches. 

Multi-criteria analysis Multi-Criteria Analysis (MCA) is used for assessments in situations 
when there are competing evaluation criteria. MCA identifies, in 
general, goals or objectives and then seeks to spot the trade-offs 
between them; the ultimate goal is to identify the optimal position. This 
approach has the advantage of incorporating both qualitative and 
quantitative data into the process. 

Multiple levels Multiple levels of explanation need to be taken into account when 
examining interdependences. Though they may be all accurate, each 
level of explanation provides a new level of information. 

N Non-equilibrium In the extreme equilibrium view, resilience is seen as the ability of 
urban systems to return to their stable equilibrium point after 
disruption. The opposing, or rather more inclusive, non-equilibrium 
view treats resilience in a way that is more useful for urban planning 
and design because it is more dynamic and evolutionary. Under the 
non-equilibrium paradigm, resilience is the ability of a system to adapt 
and adjust to changing internal or external processes. In a sense, the 
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non-equilibrium paradigm focuses attention on processes and 
dynamics i.e. function, rather than primarily on states and structures.  

Nonlinearity Processes in urban systems are dominated by nonlinear phenomena. 
Nonlinearity is related to inherent uncertainty. Mathematical solutions 
to nonlinear equations do not give simple numerical answers but 
instead produce a large collection of values for the variables that 
satisfies an equation.  Connections / interactions between elements in 
urban systems are non-linear and contain feedback loops. Because 
there are many possible mathematical solutions to a nonlinear model 
and no "correct" numerical answer, simple quantitative output 
solutions are not very helpful. This does not imply that quantitative 
analysis is not useful. Rather, it means that there is an appropriate role 
for both quantitative and qualitative analysis, which often 
complements each other. 

O Objectives Objectives-led integrated assessment is based on objectives-led SEA 
which itself draws on policy analysis processes, extended to include the 
three pillars of the TBL (Pope et al, 2004). It reflects a desire to achieve 
defined social, economic and environmental objectives, by assessing 
the extent to which the implementation of a proposal contributes to 
these objectives when compared with baseline conditions. 

Options  Sustainability assessment an approach to decision-making is clearly 
more ambitious than conventional assessment and planning efforts. It 
is committed to positive overall contributions to a more desirable and 
durable future through the identification of best options (not just 
acceptable under-takings).  

P Participatory modelling “Facilitated”, “mediated”, “group”, or “participatory” modelling are 
terms used for building models with non-modellers under the guidance 
of a skilled modeller. Participatory modelling involves broad 
stakeholder groups in the development of models of complex problems. 
Participatory modelling has a strong potential for supporting 
sustainability assessment processes. It allows stakeholders to build 
alternative policies, to reflect on their long-term dynamics, and to gain 
insights on the interrelationships underlying persistent sustainability 
problems. 

Policy making ‘Evidence-based policy making’ is now a well-known and widely 
endorsed aspiration in many policy making systems, at least in those in 
the industrialised world. One of the clearest expressions of the desire 
for more evidence-based policy making is the relatively recent 
appearance of policy assessment procedures to support and inform 
decision making. Formal procedures for the ex-ante assessment of 
planned policies are currently experiencing a remarkable level of 
attention in many countries.  

Problem definition Identify the key issues and problems through narrative elicitation 
based on observation, secondary data, prior knowledge and interviews. 
Group model-building aims at tackling messy problems, fostering 
consensus and commitment through work in management teams. It 
addresses problem structuring in order to create concerted action and 
has been extensively tested in the study of organisational messy 
problems. Conceptualisation exercises with causal loop diagramming 
can be used to assist in defining the problem. 

Q Quantitative Integration of quantitative and qualitative tools, methods and 
information in the sustainability assessment process is increasingly 
becoming important. Scenarios can be also be characterised on the 
basis of the nature of the data conveyed in the scenarios. The data can 
be qualitative or quantitative. Qualitative or narrative scenarios are 
appropriate in the analysis of complex situations with high levels of 
uncertainty and when relevant information cannot be entirely 
quantified. For example, information that relates to human values, 
emotions, and behaviour is invariably incorporated in qualitative 
rather than quantitative scenarios. Quantitative scenarios, often using 
computer models. A combination of qualitative and quantitative 
elements can make a scenario more consistent and robust. A 
quantitative scenario can be enriched and its communicability 
enhanced with the help of qualitative information. Likewise, a 

Qualitative 
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qualitative scenario can be tested for plausibility and consistency 
through the quantification of information where possible. However, the 
fusion of quantitative and qualitative data in scenarios remains a 
methodological challenge. A promising technique in this regard is 
agent-based modelling that aims to incorporate qualitative elements 
such as actors’ behavioural patterns in the otherwise quantitative 
realm of computer simulation 

R Reflective learning The adaptive management paradigm treats knowledge about social-
ecological systems as both uncertain and pluralistic. It recognizes that, 
to create more sustainable management strategies, stakeholders must 
forge new relationships to enhance multidirectional information flows, 
learn from each other, and together develop flexible ways of managing 
their environments. Reflective learning consists out of three axis:  
(1) A typology of knowledge, e.g. governance, scientific and local; (2) 
critical reflection, which consists of three levels or loops of learning, i.e. 
the 1st loop asks - “Are we doing things right?” the 2nd loop asks - “Are 
we doing the right things?” and the 3rd loop asks - "Is the presumed 
right way being enforced too much?  
(3) a description of how learning crosses scales. Learning, especially 
social learning, requires an understanding of cross-scalar interactions 
and emergence (e.g. household - neighbourhood - city - regional - 
national - international) 

Resilience  Resilience is the capacity of a system to absorb disturbance and 
reorganize while undergoing change so as to still retain essentially the 
same function, structure, identity, and feedbacks.  

S Scenarios 
 

Scenarios are hypothetical sequences of events, constructed for the 
purpose of focusing attention on causal processes and decision points. 
Scenarios are descriptions of alternative images of the future, created 
from mental maps or models that reflect different perspectives on past, 
present and future developments. Ideally, they should be internally 
consistent, plausible and recognisable stories exploring a path into the 
future. The only relevant question that scenarios can address is not 
whether an event will happen in the future, but what we could do if it 
did happen. Also, the crucial role of uncertainty is increasingly 
recognised, which has led to the conclusion that scenario building 
should not be a purely deterministic scientific activity. 

Stakeholder 
participation 

Sustainability is a broad concept, and the stakeholders in sustainability 
are many. In order to have effective stakeholder engagement, it is 
crucial that all the relevant stakeholders are identified early in the 
process.  

Social-ecological systems The Resilience Alliance (2006) describes social-ecological systems as 
"complex, integrated systems in which humans are part of nature"  
The social-ecological worldview offers an alternative interpretation of 
urban sustainability that is based on the idea of an interdependent and 
interconnected living world in which humans are an integral part of 
nature and part of the processes of co-creation and co-evolution that 
shape the world. In this view, environmental sustainability is seen as 
foundational to any other sustainability consideration, just as a life-
supporting biophysical context is essential to quality of life. In other 
worlds, it is the foundation upon which the pillars of social, economic, 
technical or institutional sustainability are constructed, not just 
another pillar. 

Spatial One of the most critical issues in sustainability assessment is that of 
aggregation and disaggregation. The level of aggregation of a 
sustainability assessment refers to the spatial and temporal resolution 
and the level of complexity used in the assessment. Making the link 
between different spatial and temporal scales to identify the role of 
individuals and institutions and their systems of governance is seen as 
critical for the future application of sustainability assessment. 

Sustainability 
assessment 

Sustainability assessment is often described as a process by which the 
implications of an initiative on sustainability are evaluated, where the 
initiative can be a proposed or existing policy, plan, program, project, 
piece of legislation, or a current practice or activity. Sustainability 
assessment is "a cyclical, participatory process of scoping, envisioning, 
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 Concept Description  

experimenting, and learning through which a shared interpretation of 
sustainability for a specific context is developed and applied in an 
integrated manner in order to explore solutions to persistent problems 
of unsustainable development" (Rotmans & Weaver, 2006, p. 12). 

Sustainability criteria Sustainability is, fundamentally, a multidimensional concept and, 
arising from this, is the need to establish both a set of sustainability 
criteria (and related indicators and thresholds) upon which an 
assessment is to be made and decision rules governing trade-offs; i.e., 
how trade-offs are to be handled among conflicting sustainability 
values. 

System complexity Systems of people and nature in which complexity emerges from a 
small set of critical processes which create and maintain the self-
organising properties of the system. Socio-ecological systems are 
considered to be very complex, with many interacting different species 
across space and time, causing scale sensitive relationships. An 
important feature is that these systems operate at multiple scale levels. 
As a result the system is never in equilibrium but constantly striving 
towards such a state. 

System dynamics Related to resilience and robustness. Cross-scale interplay. System 
dynamic models attempt to integrate biological and socio-economic 
concepts into a model system. In an attempt to understand system 
dynamics, the system paradigm and its notions of embedded 
hierarchies of scales and levels have prevailed in significant parts of the 
literature. 

T Temporal Sustainability assessment is faced with a multitude of temporal scales. 
Short-term needs and interests of stakeholders have to be considered. 
However, biogeochemical processes usually operate on a long time 
scale, whereas economic processes operate on short- to medium-time 
scales. Another challenging aspect of SA is to interconnect long-term 
targets as specified as a result of analysing processes operating on 
longer-term time scales, with short-term goals for concrete policy 
actions 

Threshold/s The notion of multiple states in a system, placing an emphasis on the 
thresholds between them. A breakpoint between two regimes of a 
system. Attempts to analyse the nature of such thresholds have been 
hampered by a lack of readily available empirical data. For different 
categories of thresholds, see Walker and Meyers (2004).  

Trade-offs Sustainability is, fundamentally, a multidimensional concept and, 
arising from this, is the need to establish both a set of sustainability 
criteria (and related indicators and thresholds) upon which an 
assessment is to be made and decision rules governing trade-offs; i.e., 
how trade-offs are to be handled among conflicting sustainability 
values. In practice, compromises and trade-offs will be unavoidable in 
most policy, program, plan and project decisions. 

U Uncertainty In many respects greater uncertainty is the "price that must be paid for 
improving the sustainable development-directedness of assessments, 
since increased uncertainty is associated with wider thematic 
coverage, longer timescales, considering indirect impacts, and greater 
use of participatory and interdisciplinary techniques. Hence, it is 
argued that uncertainty is an inevitable/inherent feature of sustainable 
development directed assessment. "Risks" and "uncertainties" are 
sometimes used interchangeably; however Abaza et al. (2004, p. 145) 
distinguish between them, as follows:  
 Risks are involved when probabilities can be assigned to the 

likelihood of an event occurring.  
 Uncertainty is concerned with a situation in which very little is 

known about future events, or impacts and therefore no 
probabilities can be calculated and assigned to outcomes.  

There are, also, events which are unknown and cannot be anticipated 
in advance. Approaches to addressing uncertainty are summarised in 
in Hacking and Guthrie (2007). 
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Appendix 4 - Survey instruments used in the study 

 
 

 

 

Modelling Challenges Workshop 
June 2011 

 

QUESTIONNAIRE 
 

 
Research is conducted by:  Andre Brits 

Doctoral Researcher 
Urban Research Program 
Email: Andre.Brits@griffithuni.edu.au 

 
 and 
 
 Dr Matthew Burke 
  Research Fellow 
  Urban Research Program 

 

 
In the workshop we have discussed those issues that stand in the way of “improving the 
confidence of planning and policy officers to use models to support planning and policy 
assessment activities”. Officers had varied experiences in using models to aid planning and 
policy development. The table below contains a list of known issues. 
 
Instructions: 
 

(1) On a scale from 1 to 5, where 1 represents "unimportant" and 5 of "critical 
importance", please rate the importance of dealing with these issues as part of any 
proposed solution(s). 

(2) In the blank spaces provided below the table, please add any other issues you think 
should be considered. 

 

 A more detailed description of each issue can be found at the back of the 

questionnaire, serving both as a reminder and to clarify the focus and nature of the 
issue. 

 

1 = Unimportant  
2 = Low importance  
3 = Average importance  
4 = High importance  
5 = Critical importance 
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Please provide a [  ] in the corresponding box 
 
Modelling Issues 1 2 3 4 5 

1. Differences in knowledge & experiences of 
participants 

     

2. Planners do not understand models & the 
modelling process 

     

3. Modellers do not understand the policy 
development and decision making process 

     

4. Uncertainty around model results      

5. Changing models      

6. Behavioural validity      

7. Empirical validity      

8. Unbiased      

9. Ease of use       

10. Data preparation      

11. Time constraints - not enough time to model      

12. Fragmented organisations      

13. Changing participants      

14. Budget       

15. Project Management      

16. Computational performance      

17. Flexibility of models      

** The order of issues does not represent an order of importance / priority 
 

Other issues 
 
------------------------------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------- 
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Detailed Explanation 
 

1. Differences in knowledge & 
experiences of planners and 
policy officers makes 
modelling difficult 

Modellers are finding it difficult to accommodate 
differences in knowledge and experience of 
participants in the modelling process. 

Generally, modellers experience two types of 
reactions when implementing a model.  

 On the one hand, some participants (e.g. 
land use and social planners) argue that 
they do not need tools and instruments in 
the development of policy. Intuition and 
experience are enough.  

 On the other hand, some participants e.g. 
transport and environmental planners) are 
more comfortable using quantitative 
methods and models and feel that this is 
required to provide a common base. 

2. Planners do not understand 
models and the modelling 
process 

The term “Black Box” has been used to criticise 
precisely the lack of transparency in models.  

 Planners are uncertain around what 
questions the model can potentially answer 

 Planners lack an understanding of the 
strengths & limitations of a model 

3. Modellers do not understand 
policy development and 
decision making process 

Modellers tend to come from a computer science 
background and lack an understanding of the 
planning and policy development process and how 
models can be used to support it. 

 Lack of an intermediate language 
(interface) between planning/policy 
officers & modellers 

 Poor dialogue between planners and 
modellers, which affects all aspects of the 
modelling process 

4. Uncertainty around model 
results 

Most of the time the results produced by models do 
not make sense, is unclear or of limited use to 
planners and policy officers. 

5. Changing user requirements  Modellers are unhappy with user requirements 
changing throughout a project, making modelling 
difficult. 

6. Behavioural Validity For a model to be credible for use by Planners, it 
must have sufficient common sense or behavioural 
validity of how the world works to be believable as 
an independent tool, within a clearly defined scope 
of applicability. 

7. Empirical Validity Models must be tested against observed data in 
order to assess their empirical validity.  

 That is, no matter how much or little 
common sense a model might have, it is not 
useful unless it can respond to input 
assumptions and make predictions that 
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reasonably well correspond to observed 
reality.  

 This is the process that some refer to as 
model validation. 

8. Unbiased Model must be able to withstand scrutiny from the 
perspective of being free from bias.  

 If the model is perceived as having 
significant biases in its empirical validation 
it will lose credibility. 

9. Ease of use  If a model is too complex to explain, it will 
ultimately not succeed in practice.  

 If it requires the model developer to 
provide extensive and ongoing support, 
with no building of capacity to use and 
modify the model system by its users, it will 
be far less compelling than a model that 
accomplishes this aim.  

10. Data Preparation One problem in implementing a model is in 
preparing the input data. 

 Input data such as parcels, employment, 
demographic, building and price data are 
notoriously incomplete and error prone. 

 75% of the effort and an even higher 
percentage of the time involved in 
developing model applications are due to 
the difficulty of developing the data for a 
model system. 

11. Time Constraints  Model use during planning and policy development 
processes are limited due to time constraints placed 
on group learning and decision making. 

12. Fragmented Organisations Fragmented nature of many government 
organisations is seen as a hurdle to effective 
modelling processes by modellers.  

 More often than not, a modelling process 
leads to a question that requires different 
departments from the same organisation to 
be involved. 

13. Changing Participants 
The voluntary nature of participation and the 
potential for changing participants during a 
modelling project can disrupt a successful modelling 
process. 

14. Budget  Construction of an integrated model, of a quality 
suitable to be used to underlie important 
government policy decisions, can be an expensive 
and time consuming exercise.  

 It is important that modelling exercises are 
well scoped and costed. 

15. Project Management Model design, development and implementation 
require the participation of many people. Model 
success depends on good project management. 
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 Models that are not well defined and 
scoped are difficult to manage from a time, 
quality and cost perspective. 

 Modellers tend to want to do an 
outstanding job in their modelling work 
and this often means that they spend too 
much time on less important aspects of the 
modelling exercise.  

 Participants tend to change and/or add 
modelling requirements - adding to model 
development time and delaying the 
generation of results. 

16. Computational Performance Large scale models require large computers to run. 

 Advances in computing power and speed 
have contributed significantly in the last 
few years towards scaling down running 
time. 

 The scope and size of the study area and 
unit of analysis (Zone, parcel, etc.) have a 
significant impact on the time it takes to 
develop and run a model. 

 The computer operating environment of an 
organisation can impose severe restrictions 
on the ability to implement a model. 

17. Flexibility of Models Different users / organisations will have different 
data and needs. 

 Models need to be adaptable to these 
conditions if they are to be widely used. 
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Modelling Requirements Workshop 
July 2011 

 

QUESTIONNAIRE 
 
Research is conducted by:  Andre Brits 
  Doctoral Researcher 
  Urban Research Program 
  Email: Andre.Brits@griffithuni.edu.au 
 
  Contact details at Council: 
  Ph: 07 3412 4289 
  Email: AndreBrits@logan.qld.gov.au 
 
  and 
  
 Dr Matthew Burke 
  Research Fellow 
  Urban Research Program 
 

 
At a workshop on the 16 June, a list of known modelling challenges was presented to officers; 
where after officers were asked to rate the importance of dealing with these challenges as part 
of any proposed solution. Using the preliminary findings as input the research team developed a 
set of modelling requirements for each corresponding modelling challenge. The table below 
contains a summary of these requirements.  
 

 For preliminary findings on modelling challenges, please refer to Brits et al (2011). Modelling 

Challenges Transcript.pdf. 

 

Instructions: 
 

(1) On a scale from 1 to 5, where 1 represents "no contribution" and 5 a "significant 
contribution", please rate the potential contribution of a modelling requirements 
towards resolving a modelling challenge. 

 
(2) If uncertain of the likely level of contribution of a modelling requirement, please select 

"0" 
 
(3) In the blank spaces provided below the table, please add any other requirements you 

think should be considered. 
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0 1 2 3 4 5 

Unsure No contribution Low Average Important Significant 
 

Proposed modelling requirements 
Please provide a [  ] in the corresponding box 

 

Modelling Challenge  Proposed Modelling Requirements 0 1 2 3 4 5 
1. Data preparation can be 

excessive and time 
consuming  

1.1 Define and justify the geographical boundaries of the study area.  
 

      

1.2 Collect and prepare major datasets (e.g. parcels, buildings, jobs and demographics), 
prior to the official start of the assessment and stakeholder engagement process to 
ensure active participation. 

      

1.3 Limit and prioritise the initial list of questions the model are expected to answer  
 

     

2. Planners do not understand 
models & the modelling 
process 

2.1 Appoint/nominate a mediator that can serve as an interface / translator between 
planners and modellers. The mediator should have a thorough understanding of 
both urban policy development and modelling. 

      

2.2 Communicate the questions (or indicators) the model can answer. 
 

      

2.3 Communicate key strengths and limitations of the model system by listing design 
features that contribute to the relevance, attractiveness and ease of use of the 
model system, preferably comparing it with similar models. 

      

2.4 Explain the modelling process and opportunities where practitioners can make 
inputs or additions to the model system. 

      

2.5 Develop and agree on an appropriate model design and specification. The model 
design and specification will include the list of questions to be answered as well as 
associated assumptions. 

      

3. Modellers do not 
understand the policy 
development and decision 
making process 

3.1 Appoint/nominate a mediator (interface / translator). See strategy no 2.1. 
 

      

3.2 Explain the draft policy options under consideration and identify the areas of 
uncertainty. 

      

3.3 Communicate how the modelling results are expected to be used to inform policy 
and decision making process. 

      

4. Changing models 
 
 

4.1 Manage additions and changes to the model system by implementing a change 
request and management procedure. 

      

4.2 Document change requests, implementation status and method of incorporation.       
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Modelling Challenge  Proposed Modelling Requirements 0 1 2 3 4 5 
 

4.3 Associate model changes with a model version and model results. 
 

      

5. Inflexible models 5.1 Select an existing operational modelling system with a proven track record and 
flexibility to accommodate changes and additions 

      

6. Project management 6.1 Appoint/nominate a project manager, preferably with extensive experience in 
model development and implementation in government. 

      

6.2 Develop a project plan, containing the details of the initial set of questions to be 
answered, modelling method and associated assumptions, model system to be 
used, data requirements, stakeholder involvement, communication and 
decision making points and protocols and milestones. 

      

6.3 Implement and report regular progress to participants, using the project plan 
as a baseline. 

      

7. Empirical validity 7.1 Design an appropriate validation method, based on feasibility, local context and 
participant support 

      

7.2 Validate the model system so that it makes predictions that reasonably correspond 
to observed reality. 

      

8. Establish a model that is 
easy to use 

8.1 Establish an easy-to-use model system, but maintain behavioural and empirical 
validity. 

      

8.2 Document the model system by developing an appropriate set of manuals 
containing information on model use, processes and procedures to make it easy for 
participants to become capable users. 

      

9. Uncertainty around what 
the model can do 

9.1 Specify the set of questions to be answered 
 

      

9.2 Specify and communicate to stakeholders the method, associated assumptions 
and model system to be used to answer these questions. 

      

9.3 Define uncertainties around model specification, validation and model results.  
 

     

9.4 Communicate model results and associated uncertainties to stakeholders.   
 

     

9.5 Determine the level of confidence (confidence indicator) of stakeholders in the 
model system and model results. 

      

10. Behavioural validity 10.1 Explain the theoretical foundations of the model system and how it relates to the 
local context and stakeholders' own experiences. 

      

11. Unbiased 11.1 Incorporate modelling changes and additions by way of mutual consensus 
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Modelling Challenge  Proposed Modelling Requirements 0 1 2 3 4 5 
12. Insufficient Budget 12.1 Apply lifecycle costing, spanning all phases of the modelling project (e.g. 

preparatory, model development and implementation and ongoing maintenance). 
      

12.2 Validate initial budget estimates with similar modelling projects elsewhere. 
 

      

13. Fragmented organisations 13.1 Ensure leadership and management support for the modelling project by clearly 
communicating the purpose of the modelling project and each participant's role in 
relation to the project. 

      

13.2 Establish clear lines of communication and decision-making protocols 
 

      

14. Time constraints - not 
enough time to model 

14.1 Collect and prepare major datasets (e.g. parcels, buildings, jobs and demographics), 
prior to the official start of the assessment and stakeholder engagement process, to 
ensure that participation by practitioners does not get unnecessary delayed during 
the process due to extensive data preparation requirements 

      

14.2 Limit / prioritise the questions to be answered by the model 
 

      

15. Changing participants 15.1 Clarify, agree and document roles and responsibilities. Distinguish between 
participants likely to share local experiences, those with expert opinion and those 
that will be responsible for making decisions.  

      

15.2 Select stakeholders to purposefully participate in the modelling process. 
Limit the scope and duration of modelling cycles, in an attempt to allow for the 
timely generation and evaluation of results, thereby keeping participants engaged.  

      

15.3 Collect and prepare major datasets (e.g. parcels, buildings, jobs and demographics), 
prior to the official start of the assessment and stakeholder engagement process, to 
ensure that modelling cycles do not incur unnecessary delays. 

      

15.4 Provide regular progress updates to all stakeholders 
 

      

16. Computational 
performance 

 

16.1 Select an appropriate model system with a proven track record.  
 

     

16.2 Investigate whether the chosen modelling system is compatible with the operating 
system environment of the government institution where the model gets 
implemented. 

      

17. Differences in knowledge & 
experiences of participants  

17.1 Provide for both qualitative and quantitative modelling activities to occur, thereby 
providing sufficient opportunity for democratic discussion between various 
participants. 
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Other Requirements: 
 
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------ 

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

------------------------------------------------------ 

 



Appendices 

 

 

 

 

 

 

 

Practitioner views of a Prototype UrbanSim for Meadowbrook 
June 2013 

 

QUESTIONNAIRE 
 
 
Research is conducted by:  Mr. Andre Brits 

Doctoral Researcher 
Urban Research Program 
Email: Andre.Brits@griffithuni.edu.au 
 

  Contact details at Logan City Council: 
  Ph: 07 3412 4289 
 
 and 
 
 Dr. Matthew Burke 
  Research Fellow 

Urban Research Program 
 

 
This questionnaire forms part of a doctoral research study into the development of an Urban 
Sustainability Assessment Framework. The Framework includes the use of modelling 
activities with planning practitioners as an integral part of a process of policy making and 
sustainability assessment. As part of the research, a modelling instrument, known as 
UrbanSim, has been adapted for the study over the last 2 years.  
 
Part A of the questionnaire helps us to build a profile of those that are participating in this 
research. Part B asks questions around modelling in general. Part C seeks your views around 
the use of UrbanSim in Australian planning practice.  
 
Most questions can be answered by selecting one or more choices in the corresponding box, 
by marking it with "X" 
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PART A - ABOUT THE RESPONDENT 

 
1.  Your primary work domain? 
 

1.1 Land use planning  

1.2 Transport planning  

1.3 Economic development  

1.4 Infrastructure planning  

1.5 Social planning  

1.6 Environmental planning  

1.7 Advanced GIS analysis  

1.8 Other (specify):  

   

 
2.  Your organisational group? 
 

2.1 Manager  

2.2 Leader  

2.3 Senior officer  

2.4 Officer  

2.5 Other (specify):  

  

 
3.  Years of planning experience? 
 

3.1 0 - 5  

3.2 6 - 10  

3.3 11 - 15  

3.4 16 - 20  

3.5 20 +  

 
4.  What would you consider to be the most dominant planning style in your 

unit? 
 

4.1 Traditional / rational planning1  

4.2 
Collaborative / participative 
planning2  

 

4.3 Other (specify):  

   

                                                             

1 Traditional / Rational Planning - In traditional / rational planning, the lead agency or 
organisation goes through a series of planning steps to decide upon a proposed action it believes is 
the best solution, and then either has the authority to proceed with its solution or, more typically, is 
in the position of having to get acceptance and approvals from other organisations.  
2 Collaborative Planning - Collaborative planning follows basically the same planning steps. But 
collaborative planners begin by identifying the critical actors and setting up a process to engage these 
actors throughout the planning steps, involving them in making joint decisions on the proposed 
course of action 
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PART B - MODELLING IN GENERAL 

 
5.  Have you previously been involved in a planning process where modelling 

was used to inform the policy- and/or decision-making process? 
 

5.1 YES  

5.2 NO  

 
6.  If "YES", what is your view with regards to the way modelling was 

implemented? 
 

6.1 Implemented too early in the planning process  

6.2 Implemented too late in the planning process  

6.3 Implemented too far from the political decision-making process  

6.4 Did not suit the planning process  

6.5 Did not involve participation by planning practitioners  

6.6 None of the above  

 
7.  If "NO", why do you think is modelling not more often used by planners? 
 

7.1 Not transparent  

7.2 Low communication value  

7.3 Not user friendly  

7.4 Not interactive  

7.5 Too rigid  

7.6 Not known in planning practice  

7.7 Results / outcomes not plausible  

7.8 Cost outweighs the benefits   

7.9 Modelling systems tend to be too comprehensive   

7.10 Data preparation is massive   

7.11 Other (specify):  
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8.  Which of the following planning support instruments / techniques would you 
like to use more often in planning? 

 

8.1 Causal loop diagramming  

8.2 Urban growth modelling   

8.4 Multi-criteria analysis (MCA)  

8.5 Cost-benefit analysis (CBA)  

8.6 Scenario building workshops  

8.7 Advanced GIS spatial analysis   

8.8 Other (specify):  

   

   

 

PART C - YOUR VIEWS OF URBANSIM 
 
Part C should only be completed after attending a presentation on the use of UrbanSim. 
 
9. Of the 3 land use policy scenarios modelled by UrbanSim, which one appeared 

to be the most credible? 
 

9.1 Scenario 1 
Business-as-usual. Land use configuration 
unchanged 

 

9.2 Scenario 2 
Increased urban compaction. Land use 
configuration based on infill targets and TOD 
principles contained in the SEQRP (2009-2031). 

 

9.3 Scenario 3 
Maximise return on investment (ROI).  Land use 
configuration based on maximising the return on 
investment. 

 

 
10.  On a scale from 1 (least contribution) to 5 (most contribution), rate those 

planning activities where you think the use of UrbanSim is likely to 
contribute the most. 

 
 

 
1 2 3 4 5 

10.1 Background research & analysis      

10.2 Problem identification      

10.3 Vision formulation       

10.4 Development of land use options      

10.5 Evaluation of land use options      

10.6 Other (specify):      
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11.  After experiencing the UrbanSim, on a scale from 1 (strongly disagree) to 5 
(strongly agree) rate the performance of UrbanSim 

 

 1 2 3 4 5 

11.1 Transparent      

11.2 Communication value      

11.3 User friendly      

11.4 Model flexibility      

11.5 Credibility of modelling results      

 
12.  After experiencing UrbanSim, rate on a scale from 1 (contribute the least) to 

5 (contribute the most) those aspects you think are more likely to increase 
the confidence of planners to use UrbanSim in planning practice. 

 

 1 2 3 4 5 

12.1 
Include land use modelling theory and practice 
in tertiary education 

     

12.2 
Hands-on training for planners in the use of 
modelling systems  

     

12.3 Increased management support       

12.4 Access to online sample data for Australia      

12.5 
Develop user guides for planners (not 
modellers) 

     

12.6 
Improvements in modelling software to become 
more user friendly 

     

12.7 Access to datasets prepared for modelling      

12.8 Improve communication of modelling results       

12.9 
Increase collaboration between the scientific 
community and practice around the use of 
modelling 

     

12.10 Other (specify):      
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Practitioner views of a Prototype UrbanSim for Meadowbrook 
July 2013 

 

DRAFT FOLLOW-UP INTERVIEW QUESTIONS: 
 
Research is conducted by:  Mr. Andre Brits 
  Doctoral Researcher 
  Urban Research Program 
  Ph: 07 3412 4289 
  Email: Andre.Brits@griffithuni.edu.au 
 
 and 
 
 Dr. Matthew Burke 
  Research Fellow 
  Urban Research Program 
 

The questions included below are a sample of possible questions to be asked in the interviews, 
and may be tailored to focus on your particular background or position of the interviewee. 
Each question may lead to further prompts as a consequence of the semi-structure format of 
the interview. 
 
The modeling instrument 

 Are there any other design features you can think off that should be considered 
when enhancing UrbanSim for Australian planning practice? 

 
Embedding UrbanSim in Planning Practice 

 Do you believe UrbanSim can make a valuable contribution to the way current 
land use policy options get (a) developed and (b) are assessed? 

 Thinking back at the workshop and presentation, where there any aspect(s) 
you can think off that remain unclear? 

 What do you consider to be the key strengths/benefits of using UrbanSim? 
 What do you consider to be the weaknesses of UrbanSim and do you think it can 

be resolved? 
 
Modelling Results 

 What changes or additions can be made in the way modelling results are 
communicated to (a) planning practitioners; and (b) decision-makers.? 
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Implementation and Evaluation of a 
Revised Urban Sustainability Assessment Framework (USAF) 

February 2015 
 

DRAFT FOLLOW-UP INTERVIEW QUESTIONS: 
 

Research is conducted by:  Mr. Andre Brits 
  Doctoral Researcher 
  Urban Research Program 
  Email: Andre.Brits@griffithuni.edu.au 
  Contact details at Logan City Council: 
  P: 07 3412 4289 
 
 Dr. Matthew Burke 
  Senior Research Fellow 
  Urban Research Program 
  P: 07 3735 7106 
 
  Dr Teibei Li 
  Research Fellow 
  Urban Research Program 
 
 

The questions included below are a sample of possible questions to be asked in the interviews, 
and may be tailored to focus on your particular background or role in Council. Each question 
may lead to further prompts as a consequence of the semi-structure format of the interview. 
 

In general: 
 

a) What adjustments are needed to the framework to improve its performance and use in 
practice? 

b) What lessons have you learned from the combined use and integration of tool and 
modelling support in the assessment process? 

c) Do you think the combined processes resulted in a reframing of the problem, vision, 
objectives, sustainability criteria and draft policy options? 

 
 
More specifically: 
 

a) What aspect of Conceptual Mapping during the Scoping Stage of the framework did 
you find most promising? 

b) What are your views of Conceptual Mapping as a method for identifying key urban 
elements and understanding the linkages and relationships between these 
elements? 

c) Are there any other steps that you think should be added to the Scoping Stage that 
will improve: (a) active stakeholder participation; (b) problem identification; and 
(c) an understanding of the urban system? 
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d) With an improved understanding of the problem, do you think it is possible to 
develop a sustainability vision for an area? If not, what do you think needs to happen 
first? 

e) What are your views around the use of objectives (targets) and sustainability 
criteria as a basis to guide policy development and assessment?  

f) Does the development of scenarios add value to the process of developing draft 
policy options for consideration? 

g) During the experimenting stage of the framework, several steps are included to 
increase the confidence in planners in the use of modelling. Do you think these steps 
are workable and sufficient? 

h) During the assessment stage of the framework, (a) multi criteria analysis together 
with the results from (b) modelling are used to inform the process of formal 
assessment of draft policy options. What are your views on using the results from 
both these planning supports for formal assessment? 
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Appendix 5 - Fuzzy Cognitive Mapping  

The development of a conceptual model of the urban system showing the main components and 
interrelations, including drivers and opportunities for intervention, is an essential part of the 
problem scoping stage. 
 
The aim is to develop a broad, low-resolution, conceptual model depicting the inter-relationships 
between the socio-economic and natural systems wherein policies interplay and new policy 
initiatives unfold. The development of conceptual models in a participatory fashion has been 
thoroughly described by Voinov (2010), whereas Lane (2008) discussed the value of using 
diagramming tools in system dynamics.  
 
There are two main objectives for conducting conceptual modelling during the problem scoping 
stage: 

 to increase and share knowledge and understanding of a system, its elements and its 
behaviour under different conditions; 

 to explore potential solutions to a given problem. 
 
The study used Fuzzy Cognitive Mapping (FCM) to develop a set of conceptual models to understand 
and represent the main components, linkages and relationships (i.e. external vested interests) 
present in the case study area. A FCM is a conceptual model of a selected real world system that 
represents the relations between elements (e.g. people, buildings, roads, rivers, mountains, etc.) of a 
"mental landscape" and can be used to compute the "strength of impact" of these elements. 
 
Model results are combined with further experimentation of draft policy scenarios during the 
experimentation stage of the framework. 
 
FCM is used to incorporate "vague and qualitative knowledge".  The flexibility of FCMs allows 
practitioners to supplement limited empirical data with expert knowledge, or in some cases where 
no empirical data are available, the expert opinion supplements empirical data. Due to many 
favourable characteristics, FCMs have the potential to become a core method of knowledge 
integration and therefore has been included as a key support tool in the framework.  
 
A FCM consists of three elements (1) System variables referred to as nodes and visualised as circles, 
(2) Causal relationships between these nodes visualised as directed links which point from cause to 
effect, and (3) A set of (conditional) probabilities, for each node, defining the strength of the 
relationships. FCM help frame the discussions with stakeholders, whose expert opinion and local 
knowledge are used to put together the initial conceptual maps of the urban system. In addition, FCM 
is used to make the stakeholders' perceptions of the system implicit and confirm similar and different 
system views from multiple stakeholder groups (Figure 4.4). 

 

Method 

The study used three steps to generate a conceptual model guided by the following questions: 
 What are the defining variables (i.e. people, buildings, roads, rivers, mountains, etc.)? 
 How can we understand the structure of each distinguished variable (i.e., the 

relationship between the variable and its surrounding variables)? 
 How do stakeholders perceive the effects of particular urban problems on these 

variables? 
 Where do particular problems affect the constituting variables?  
 What consequences does this have for the people, features, assets, activities, and 

outcomes in the study area? 
 
Step 1: which variables are important? 
The defining variables are identified using topographical maps and aerial images of the study area. 
Participants are asked to verify and identify any additional variables they consider to be important. 
There needs to be a balance between the number of variables considered and the level of detail 
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represented in the conceptual model. More variables will provide more detail, but may also result in 
a more complex system representation.  
 
Step 2: relationships and their strengths 
Next, participants are asked to group variables and identify the relationships between them. For each 
relationship, define whether it is a positive (+) or negative (-) relationship. Define the relative 
strength of relationships in four classes (++, +, -, --) 
 
Step 3: presentation and discussion of the conceptual model 
Present the conceptual model of the study area to participants and stakeholders. Confirm the validity 
of the model by way of mutual consensus and define uncertainties.  
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Appendix 6 - System Condition Indicators  

System condition indicators are valuable tools for the purpose of system analysis. The availability of 
quantitative measures at the start of the assessment process lends credibility to any type of 
communication exercise. However, care must be exercised to ensure that indicators are used 
appropriately, bias is avoided, uncertainty is communicated and transparency is emphasised. The 
purpose of collecting data for key indicators is to show how well a system is working. If there is a 
problem, an indicator can help to determine what direction to take to address the issue. Indicators 
are as varied as the types of systems they monitor. However, there are certain characteristics that 
effective indicators have in common: 

 Effective indicators are relevant; they show you something about the system that you 
need to know. 

 Effective indicators are easy to understand, even by people who are not experts. 
 Effective indicators are reliable; you can trust the information that the indicator is 

providing. 
 Lastly, effective indicators are based on accessible data; the information is available or 

can be gathered while there is still time to act. 
 
The Table below contains a list of indicators that were used in the implementation of the framework 
for the Broader Meadowbrook study area in Logan City. Indicators are grouped in five main 
categories, namely population, liveability, economic prosperity, access and proximity and 
environmental responsibility. Column 1 contains the list of indicators and column 2 a description for 
each indicator. Column 3 contains the relevant performance benchmark. In most cases, the state 
average has been used as benchmark. 
 
As far as possible, indicators have been grouped into broad sustainability criteria: 

 enhance liveability; 
 create opportunities for economic prosperity; and 
 foster environmental responsibility. 

 

Indicator Description 
Performance 
Benchmark 

State City 
 POPULATION  

 a) Population Growth 
Rate 

The average annual percent change in the 
population, resulting from a surplus (or 
deficit) of births over deaths and the balance 
of people entering and leaving an area. The 
rate may be positive or negative. The growth 
rate is a factor in determining the demand for 
infrastructure (e.g., schools, hospitals, 
housing, roads), resources (e.g., food, water, 
electricity), and jobs. 

  

b) Population Density Population density is the measure of the 
number of people in an area. It is commonly 
represented as people per square kilometre, 
which is derived simply by dividing the total 
area population / land area in square 
kilometres. 

  

c) Household 
Composition 

Percentage households with children   

Percentage of households without  children   

Percentage group households   

Percentage lone person households   

 d) Household Size Percentage of households with one, two, 
three, four, five and six persons  

  

 LIVEABILITY  



Appendices 

 

 

295 

Indicator Description 
Performance 
Benchmark 

State City 
2

.1
 -

 C
R

IM
E

 &
 S

A
F

E
T

Y
 

a) Crime Rate The ratio of crimes in an area to the 
population of that area; expressed per 1000 
population per year. 

  

b) Number of offences 
by type 

 

Recorded offences by type; expressed per 
1,000 population per year: 

 Robbery 
 Unlawful Entry 
 Assault 
 Drugs 

 

  

2
.2

 -
 H

O
U

S
IN

G
 

a) Dwelling Type Single detached dwellings as a percentage of 
all dwellings in the area 

  

Semi-detached/attached dwelling units as a 
percentage of all dwellings in the area 

  

b) Housing Tenure Percentage fully owned, mortgage and 
renting.  

  

c) Housing Density Total Number of Dwelling units per net 
Residential Area 

  

d) Housing Cost Median sale price for a house, unit/flat.    

e) Distribution of  
Social Rental 
Housing  

Occupied dwellings which are government-
owned rental dwellings. The measure is 
expressed as a percentage of all occupied 
dwellings in the area 

  

 ECONOMIC PROSPERITY  

3
.1

 -
 E

D
U

C
A

T
IO

N
 

a) Highest level of 
School Attainment 

Indicates people's ability to access services.   

b) Highest 
Qualification 
received 

Educational Qualifications relate to education 
outside of primary and secondary school. 
Educational Qualifications help to evaluate 
the economic opportunities and socio-
economic status of the area and identify skill 
gaps in the labour market. Expressed in 
number of people that have either 
bachelor/higher degree; advanced 
diploma/diploma, vocational, no qualification 
and not stated. 

  

3
.2

 -
 E

M
P

L
O

Y
M

E
N

T
 &

 I
N

C
O

M
E

 

a) Residents place of 
work 

Indicated where residents living in the area 
go to work. The result helps to clarify the 
economic and employment drivers across 
areas and assists in understanding the degree 
of employment self-containment 

n/a n/a 

b) Employment 
Diversity 

Percentage of jobs per industrial sector   

c) Household Income Reveals the economic opportunities and 
socio-economic status of a household. It is 
important to note that income data is not 
necessarily a measure of wealth. For 
example, if an area has a large number of 
retirees this will produce a higher proportion 
of households with low income but the 
retirees may have large capital wealth. For 
this reason, household income should be 
viewed in conjunction with Age and 
Household Composition. 
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Indicator Description 
Performance 
Benchmark 

State City 

d) Employment Status 
- Employed & 
Unemployed 

The levels of full or part-time employment, 
unemployment and labour force 
participation indicate the strength of the local 
economy and social characteristics of the 
population.  

  

e) Number of Business 
Establishment and 
Turnover 

Presents counts of businesses establishments 
by industrial sector and turnover. 

  

 ACCESS AND PROXIMITY  

4
.1

 T
R

A
N

S
P

O
R

T
 

a) Mode of travel to 
Work 

The main modes of transport by which 
residents get to work. Percent of population 
taking each mode of transportation to work. 
This indicates the extent of car dependence 
for urban travel 

  

b) Major Road Access Distance from major arterial roads n/a n/a 

c) Rail Station Access Distance from rail station n/a n/a 

d) Bus / Interchange 
Access 

Distance to bus stop / interchange n/a n/a 

e) Access and 
Proximity Index 

See Table 9 
 

n/a n/a 

 ENVIRONMENTAL RESPONSIBILITY 

5
.1

 -
 E

N
V

IR
O

N
M

E
N

T
 

a) Household Water 
Consumption 

Daily water used for internal and landscaping 
uses (litres/day) 

  

b) Household Solid 
Waste  

Daily solid waste production per household 
(litres/day) 

  

c) Energy 
Consumption 

Consumption of electricity and solar per 
household in megawatts/hour 

  

d) Noise Pollution Number of people exposed to traffic related 
noise. Number of people living along the 
main arterials’ buffer of 55 dB. 

  

e) Areas of Ecological 
Significance 

Distribution of green spaces 
Connectivity of green spaces 
Indigenous vegetation 
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Appendix 7 - UrbanSim  
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1. Introduction 
 
This appendix provides an overview of the work that was undertaken to adapt UrbanSim for use in 
the implementation of an Urban Sustainability Assessment Framework. Besides providing support 
information for the study, the appendix is aimed at planning practitioners in Australia who wish to 
evaluate UrbanSim. It is based on the experience of adapting UrbanSim for a single implementation 
instance for a large local government authority in Queensland. 
 
The appendix consists of six sections. Section one provides an overview of the theory behind 
UrbanSim, the system architecture, software requirements, data requirements and graphical user 
interface (GUI). Using the workflow process of the GUI of UrbanSim as basis, remaining sections focus 
on how to define/add a new project, model specification and estimation, running policy scenarios, 
and visualisation of model results. 

 

2. Overview 

2.1 Theoretical basis 

The theoretical basis of UrbanSim is described in detail by Waddell (2000) and Waddell et al. (2003, 
2005) and draws on random utility theory and the urban economics of location behaviour of 
businesses and households which is embedded within a modelling framework that deals with land 
market clearing in the distribution of households and businesses by type. In a nutshell, in any given 
simulation year, UrbanSim predicts how the individual actors (i.e. households, business, developers 
and government) make decisions that culminate in the annual land development and location 
choices: 

 Developers use land to construct residential (housing) and non-residential (retail and 
industrial) buildings that are demanded by households and businesses, which are also 
interacting in the labour market and the markets for goods and services. Developers 
choose to undertake real-estate development projects, and the scale and locations of 
those projects. 

 Governments set policies (e.g. land use zoning and infrastructure charges) and make 
investments that affect the choices of other agents, and also make development choices 
regarding community facilities, including type, location, and scale of development. 
Governments also provide infrastructure and services, regulate and in some cases alter 
prices for the use of land and infrastructure. 

 Households make a cluster of interdependent long-term lifestyle choices, including 
when to move; neighbourhoods to locate within; type of housing to rent or purchase; 
and the number of vehicles to own. Individuals within households choose their labour 
force and educational status, their job mobility and job search, their daily activity 
schedule, their transportation mode and route. 

 Business chooses to start and close establishments, and choose site locations, size of 
employment, and types and quantities of real estate to rent or purchase. 

 
Figure 1 demonstrates the theoretical basis of UrbanSim as part of a flow diagram. 
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Source: Adapted from Waddell, 2000 

Figure 1 - Theoretical construct 

2.2 System Architecture 

UrbanSim is a system comprising several autonomous subsystems, known as "models". Therefore, 
UrbanSim might be better described as an urban simulation system comprising of a software 
architecture that implements a family of models. These models all share a common relational 
database. The common database comprises geographical information, type definitions, household 
and job characteristics. Each of the sub-model systems accessing the database represents an actor or 
a process, e.g. location choice or real estate development. The simulation process reflects the broad 
scope of interactions among households, business, developers and government within markets for 
real estate, labour, good and services. The overall system architecture of UrbanSim is depicted in 
Figure 2. Both the macro-economic (providing future year population and employment forecasts) 
and travel demand models are exogenous to UrbanSim. 
 
Models calculate events like construction of buildings or relocation of households. For each sub-
model an estimation model with associated parameters is provided that controls modifications of the 
base year data set in each simulation cycle. UrbanSim allows for the definition of different 
development scenarios, e.g. changes in population and employment totals, land use policy 
constraints such as type and maximum allowable density or changes in regional accessibility. These 
scenarios provide the means to examine draft policy options. 
 
Urbansim makes extensive use of models of individual choice, based on the work of McFadden on 
Random Utility Maximisation theory (McFadden, 1974, 1981). This approach derives a model of the 
probability of choosing among a set of available alternatives based on the characteristics of the 
chooser and the attributes of the alternative, and proportional to the relative utility that the 
alternatives generate for the chooser. Choice models are implemented in UrbanSim in a modular way, 
to allow flexible specification of models to reflect a wide variety of choice situations. Figure 3 shows 
the process both in the form of the equations to be computed, and from the perspective of the tasks 
implemented as methods in software. 
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Figure 2 - System architecture 

 

 
 Source: University of California Berkeley and University of Washington (2010) 

Figure 3 - Computation process in UrbanSim Choice Models 
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2.3 Software Requirements 

Adapting and working with UrbanSim required a combination of software. Table 1 contains the list 
of software that has been used for the purpose of model building and simulation in the study. 
 

Table 1 - Software requirements 

Software Version Description 
OPUS 32-bit Windows 
7 Installer for 
UrbanSim 

4.4.0 The OPUS / UrbanSim software is licensed under the General Public 
License (GNU) in the United States, which means it is freely available 
open source software. The license prevents its commercialisation and 
allows the software to remain freely available. 
Available for download at: 
http://www.urbansim.org/Download/WindowsInstaller 
 Note: At the time of the study, a 64-bit Python version of 

UrbanSim was available for manual installation. The study used 
MySQL Community Server 5.1.63 for 32 bit machines. After 
several failed attempts to connect the 64-bit version of UrbanSim 
with the 32 bit version of MySQL Community Server, the study 
reverted back to the 32-bit installation of UrbanSim.  

 This version of OPUS / Urbansim works with Python 2.6 
 During the installation, the following software Python packages 

get installed: 
 numpy  
 scipy  
 PyQt4  
 lxml  
 MySQLdb  
 Matplotlib PIL  
 sqlalchemy 
 elixir 
 dbfpy 

 During installation, the following map and indicator display 
packages get installed: 
 imagemagick 
 mapnik 

MySQL Community 
Server 

5.1.63 MySQL Community Edition is a freely downloadable version of an open 
source database. Available for download at: 
http://www.mysql.com/downloads/mysql/5.1.html 
Setup instructions for linking MySQL Community Server with 
UrbanSim fall outside the scope of this appendix and were excluded. 

MySQL Connector / 
ODBC 

5.1.11 MySQL Connector / ODBC is a freely available standardised database 
driver for Windows, Linux, Mac OS X and Unix platforms. For the 
purposes of the study, the ODBC Connector was required to link 
Microsoft Access with MySQL Server. Available for download at: 
http://www.mysql.com/downloads/connector/odbc/5.1.html 

MySQL Workbench 
(GUI Tool) 

5.2.39 MySQL Workbench is a freely available GUI Tool that provides 
database administrators with an integrated tool for: 

 Database design and modelling 
 SQL development 
 Database administration 

Available for download at: 
http://www.mysql.com/downloads/workbench/ 

ECLIPSE SDK (JUNO) 4.2.2 Eclipse SDK (Juno), is a Java-based open source platform that allows a 
software developer to create a customised development environment 
(IDE). ECLIPSE was used extensively for debugging when running 
estimations and simulations in UrbanSim. Available for download at: 
https://eclipse.org/downloads/ 

ESRI ArcGIS 10.2 Preparation of a geodatabase and advanced spatial analysis and 
visualisation of results were achieved using ESRI ArcGIS 10.1.  

Microsoft Access 2007 All data preparation was done in Access 

  

http://www.urbansim.org/Download/WindowsInstaller
http://www.mysql.com/downloads/mysql/5.1.html
http://www.mysql.com/downloads/connector/odbc/5.1.html
http://www.mysql.com/downloads/workbench/
https://eclipse.org/downloads/
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2.4 Data Requirements 

Data preparation of a parcel-based implementation of Urbansim are excessive. Securing most of the 
data for the study was not problematic. Cadastre data were freely available from the Queensland 
State Government and land use data were obtained from Logan City Council. Population data were 
obtained from the Australian Bureau of Statistics (ABS) 2006 and 2011 Censuses. Data acquisition 
from the private sector was limited and involved the purchasing of property price data.  
 
Tables 2 and 3 contain the list of data sources that were used to adapt and develop a prototype 
UrbanSim for Meadowbrook in 2011 and implement UrbanSim for the broader Meadowbrook study 
area in 2013. Column one lists the name of the data table, column two the number of data records, 
column three the data source and column four the data type. 
 

Table 2 - Data sources for the Meadowbrook study area (2011) 

Entity described Number of 
records 

Data Source Data type 

Annual household control 
totals 

156 (2006-2031) Queensland Government, Office of 
Economic and Statistical Research 
(OESR)   

Table 

Annual employment control 
totals 

494 (2006-2031) Queensland Government, Office of 
Economic and Statistical Research 
(OESR)   

Table 

Annual household 
relocation rates 

56 (2011) ABS Census residential mobility data, 
2011 

Table 

Annual relocation rates for 
jobs 

19 (2011) ABS labour force and labour mobility per 
sector annual survey, 2011 

Table 

Buildings 4003 (2011) Logan City Council (LCC) Property 
Database, 2011 
Logan City Council (LCC) Gross Leasable 
Area (GFA) Dataset for non-residential 
buildings, 2009. 
Logan City Council, Aerial Imagery, 2006 
Logan City Council, Aerial Imagery, 2011 

Table 

Building m2 per Job 154 (2011) Job Surveys per industry type, Logan City 
Council 

Table 

Building types 14 (2011) Logan City Council Planning Scheme, 
2006 
Queensland Planning Provisions (QPP), 
Ver. 3.0, 2013 

Table 

Demolition cost per m2 14 (2011) Queensland Construction Market 
Surveys, 2013 

Table 

Development constraints 55 (2011) Logan City Council Planning Scheme, 
2006 
SEQ Regional Plan, 2009-2031 
Draft Residential Density Policy Paper 
for Logan City Council, 2010 
Queensland Planning Provisions (QPP), 
Ver. 3.0, 2013 

Table 

Households 2672 (2006) ABS 2006 Census of Population and 
Housing: Expanded Community Profile 
Series on place of usual residence pre 
Collection District (CD) 

Table 

Persons 7681 (2006) ABS 2006 Census of Population and 
Housing: Expanded Community Profile 
Series on place of usual residence pre 
Collection District (CD) 

Table 

Jobs 4140 (2006) ABS Census (2006) of Population and 
Housing: Place of work per SLA (per 
Industry of Employment) 
ABS, 2006 -Method of Travel to Work 
(MTWP) and Statistical Local Area (SLA) 

Table 
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Entity described Number of 
records 

Data Source Data type 

by Sex Male/Female (SEXP) (To 
determine home based business) 

Land use types 33 (2013) Logan City Council Planning Scheme, 
2006 (Standardised on new land use 
classes contained in the Queensland 
Planning Provisions (QPP), Ver. 3.0, 
2013) 

Table 

Parcels 3880 (2011) Cadastral from the Queensland 
Department of Natural Resources and 
Mines, 2011 
Logan City Council (LCC) Property 
Database, 2011 
Logan City Council (LCC) Planning 
Scheme, 2006 

GIS Shape 

Land value 3880 (2011) Queensland Valuation and Sales (QVAS) - 
Valuation Data, 2000 - present for Logan 
City 

Table 

Improvement value (Sale 
Price - Land Value) 

4003 (2011) Queensland Valuation and Sales (QVAS) - 
Sale Price Data, 2000 - present for Logan 
City 

Table 

Transport data 2012 Brisbane Strategic Transport Model – 
Multi-Model 

Table, GIS 
Shape 

Flood plain coverage 1 (2012) Temporary Planning Instrument (TLPI) - 
Flood Plan Management, 2012, Logan 
City Council 

GIS Shape 

Source: UrbanSim Prototype for the Meadowbrook study area in Logan City (Qld), 2011 
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Table 3 - Data sources for the Broader Meadowbrook study area (2013) 

Entity described Number of 
attributes 

Data Source Data type 

Annual household control 
totals 

248 (2011-2041) Queensland Government, Office of 
Economic and Statistical Research 
(OESR)   

Table 

Annual employment 
control totals 

589 (2011-2041) Queensland Government, Office of 
Economic and Statistical Research 
(OESR)   

Table 

Annual household 
relocation rates 

56 (2011) ABS Census residential mobility data, 
2011 

Table 

Annual relocation rates for 
jobs 

19 (2011) ABS labour force and labour mobility 
per sector annual survey, 2011 

Table 

Buildings 16,992 (2011) Logan City Council (LCC) Property 
Database, 2011 
Logan City Council (LCC) Gross 
Leasable Area (GFA) Dataset for non-
residential buildings, 2009. 
Logan City Council, Aerial Imagery, 
2006 
Logan City Council, Aerial Imagery, 
2011 

Table 

Building m2 per Job 182 (2011) Job Surveys per industry type, Logan 
City Council 

Table 

Building types 14 (2013) Logan City Council Planning Scheme, 
2006 
Queensland Planning Provisions (QPP), 
Ver. 3.0, 2013 

Table 

Demolition cost per m2 14 (2013) Queensland Construction Market 
Surveys, 2013 

Table 

Development constraints 51 (2015) Logan City Council Planning Scheme, 
2015 
SEQ Regional Plan, 2009-2031 
Draft Residential Density Policy Paper 
for Logan City Council, 2010 
Queensland Planning Provisions (QPP), 
Ver. 3.0, 2013 

Table 

Households 17,593 (2011) ABS 2011 Census of Population and 
Housing: Expanded Community Profile 
Series on place of usual residence per 
Statistical Area 1 (SA1) 

Table 

Persons 46,516(2011) ABS 2011 Census of Population and 
Housing: Expanded Community Profile 
Series on place of usual residence per 
Statistical Area 1 (SA1) 

Table 

Jobs 11,140 (2011) ABS 2011 Census of Population and 
Housing: Place of work per Statistical 
Area 2 (SA2) (per Industry of 
Employment) 
ABS 2011 Census - Method of Travel to 
Work (MTWP) and Statistical Area 2 
(SA2) by Sex Male/Female (SEXP) (To 
determine home based business) 

Table 

Land use types 17 (2015) Logan City Council Planning Scheme, 
2015 (Standardised on new land use 
classes contained in the Queensland 
Planning Provisions (QPP), Ver. 3.0, 
2013) 

Table 

Parcels 17,175 (2011) Cadastral from the Queensland 
Department of Natural Resources and 
Mines, January 2011 
Logan City Council (LCC) Property 
Database, January 2011 

GIS  
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Entity described Number of 
attributes 

Data Source Data type 

Land value 17,175 (2013) Queensland Valuation and Sales (QVAS) 
- Valuation Data, 2000 - present for 
Logan City, 2013 

Table 

Improvement value (Sale 
Price - Land Value) 

16,992 (2013) Queensland Valuation and Sales (QVAS) 
- Sale Price Data, 2000 - present for 
Logan City 

Table 

Flood plain coverage 1 (2012) Temporary Planning Instrument (TLPI) 
- Flood Plan Management, 2012, Logan 
City Council 

GIS  

Source: UrbanSim implementation for the broader Meadowbrook area in Logan City (Qld), 2013 
 

2.5 Graphical User Interface (GUI) 

The addition of a graphical user interface (GUI) by UrbanSim in 2010 made a substantial contribution 
to making UrbanSim more user-friendly. The Open Platform for Urban Simulation (OPUS) and 
UrbanSim - Users Guide and Reference Manual, Version 4.3 (2011) provides a detailed overview of the 
GUI. The organisation of the GUI is based on an expectation that the workflow for developing and 
using UrbanSim can be organised into 5 major steps: (1) defining a new project (2) data preparation; 
(3) model specification and estimation; (4) running policy scenarios; and (5) presenting model 
results. Figure 4 presents the 5-step workflow process as selectable tabs in UrbanSim. 
 

1 2 3 4 5

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 4 - UrbanSim 5-step workflow process 

 
The five steps were used as a basis to structure the remaining sections of the appendix. 
 

3. Defining a new Project 
When applying UrbanSim to an area, the model system requires the user to define a new project. 
UrbanSim can be implemented at either a grid-cell, zone or parcel level. UrbanSim supplies example 
default project templates that can be used as a basis to start a new project. In practical terms, this 
means that a user can use one of the existing default project templates, or parents, for a new project.  
 
The new project is called a child project. By default, it inherits all the information contained in the 
parent project. However, it can override any information inherited from the parent, and add 
additional information. Projects can be defined in UrbanSim by adding a new project altogether or 
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using an existing project template. The <seattle_parcel_default> project template was used and 
adapted by the study as a basis for developing a prototype UrbanSim for Meadowbrook.  
Once a new project has been added or and existing project opened, a summary of the active project 
appears under the <General> tab in UrbanSim. Figure 5 provides a screenshot of the Meadowbrook 
prototype of UrbanSim, using the <seattle_parcel_default> project template as basis. 
 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 5 - Using the Seattle Parcel Template as default 

 
Once a project has been defined in UrbanSim, the next step in the workflow process involves data 
preparation. Activities that involve data preparation are located by selecting the <Data> tab in 
UrbanSim. The next section provides an overview of data preparation that was undertaken for the 
study. 
 

4. Data Preparation 

4.1 Introduction 

Data preparation for a parcel-based implementation of UrbanSim are excessive and all the data that 
might be desired are seldom available. For the study, synthetic (derived) data were created in 
instances where data were absent. Prototype development of the UrbanSim for Meadowbrook 
involved 6,400 parcels and comprised the Statistical Local Area (SLA) of Loganlea in Logan City. For 
prototype development, ABS Census 2006 was used as a base year. The Meadowbrook prototype 
served as a basis for the implementation of UrbanSim for the Broader Meadowbrook study area in 
2013. The broader Meadowbrook study area comprised 17,175 parcels and used ABS Census 2011 
as a base year. 
 
It is important to recognise that the data preparation process is dependent on the models and their 
specifications in UrbanSim. At the centre of UrbanSim is the establishment of a base-year relational 
database. Data preparation for the study was done using predominantly Microsoft Access from where 
data were exported to MySQL Community Server. MySQL Community Server was used by the study 
to interface with UrbanSim. The procedure to setup and connect UrbanSim with MySQL Community 
Server falls outside the scope of this appendix. 
 
At the time of the study, importing / exporting data to and from UrbanSim was not a straightforward 
process. UrbanSim provides several data import and export tools as part of a tool library. The tool 
library can be accessed in UrbanSim, under the <Tools> tab. Figure 6 provides a screenshot of the list 
of data import/export options available in UrbanSim. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 6 - Data import and export tools in UrbanSim 

 
Once the data tables for Meadowbrook were imported into UrbanSim, they appeared under the 
<OPUS Data> tab. UrbanSim lists data tables as a series of folders. UrbanSim provides a built-in data 
viewer that allows a user to view table content (Figure 7). Any changes to a data table need to be 
done exogenously by exporting the data table to either ESRI; CSV or SQL. 
 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 7 - UrbanSim - Data table viewer 
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4.2 Base year Database 

The process of data preparation for Meadowbrook involved the establishment of a base-year 
relational database. UrbanSim gets its input data from either a base year database or a scenario 
database. UrbanSim treats a base year and scenario database as read-only databases.  
 
When running a new simulation, UrbanSim copies the base year data into the base year cache. The 
simulation then reads all of its base year data from the base year cache and writes all results to the 
simulation (or run) cache. Data is exported to an output database when specified (at the time of this 
study, this was done manually). The base year database contains a snapshot of the base-year data 
defining the initial state of the study area before a simulation.  Most of the data in the base-year 
database is about a particular year, geographic information, initial household composition and job 
information. 
 
The establishment of a scenario database is optional. The scenario database contains additional and 
augmenting data to alter the base year data when simulating a particular scenario e.g., new 
transportation links, an expanded urban growth boundary, change in land use policy settings, 
alternative population and job growth forecasts. In other words, the scenario database contains 
tables specifying different possible futures, e.g. tables of exogenous events scheduled for future years. 
Any of the scenario tables may be placed in either the base year or a separate scenario database, 
although most are often placed in the base year database. For the Meadowbrook study, only a base-
year database was established, that contained separate tables that represented a particular scenario 
(e.g. multiple copies of the <annual_household_control_total> table, each representing different 
annual population growth rates). 
 
For the Meadowbrook study, the base-year database contained 44 data tables. The database 
contained exogenous data, primary data, data classifications, model coefficients and model 
specifications.  In each case, data preparation took three months (full-time equivalent) and focused 
on "seven" main tables, without which most models in the UrbanSim cannot run. These tables are: 
parcel; buildings; household; persons; jobs, travel and development project proposals. Advanced 
skills in GIS, database design and database management were found to be essential to the process of 
data preparation. Basic knowledge of SQL and Python was viewed as beneficial. 
 
Table 4 provides a simplified overview of the database tables according to data content. Table 5 lists 
the 44 data tables and their purpose. 
 

Table 4 - Table categorisation according to data content 

Main Tables: 
 Parcel 
 Buildings 
 Households 
 Persons 
 Jobs 
 Travel data (zone to zone skims) 
 Development project proposals (user 

defined / simulated) 
 

Definition Tables: 
(a) Planning assumption / boundary conditions: 

 Annual control totals for households and 
employment 

 Annual relocation rates for households and 
jobs 

 Target vacancies 
 Plan types (land use zoning and precinct 

classes) 
 Development constraints 
 Building square feet1 per job 
 Demolition cost per square feet 
 Velocity functions 

(b) Classifications: 
 Building types 
 Employment sectors 
 Land use types 

(c) Templates: 
 Development templates 

Model Estimation Tables: 
 Household location choice 
 Home based employment location choice 
 Non-home based employment location 

choice 
 Real estate price 
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Table 5 - Base-year data tables 

No Table Name Purpose 
 Main Tables: 
1 parcels Parcels, usually based on property ownership, 

which may contain 0, 1 or more buildings 
2 buildings Individual buildings on a parcel 
3 households Household data, for socio-economic and density 

variables 
4 persons Optional persons table, used for workplace choice 

model and activity-based travel model integration 
5 jobs Employment data, for accessibility and density 

variables 
6 travel_data Zone-to-zone skims from the travel model, for 

accessibility variables 
7 development_project_proposals  Proposals for development projects, either user-

specified or simulated (generated) by UrbanSim 

 Definition Tables: 
 Planning Assumptions / Boundary Conditions: 
8 annual_employment_control_totals Control totals containing the aggregate targets for 

employment by sector 
9 annual_household_control_totals Control totals containing the aggregate targets for 

households by type 
10 annual_relocation_rates_for_households Annual relocation rates for households by type 
11 annual_relocation_rates_for_jobs Annual relocation rates for jobs by employment 

sector 
12 households_for_estimation Households table used in estimation, from a 

household survey with recent movers, if available 
13 household_characteristics_for_ht Household characteristics used in the Household 

Transition Model 
14 jobs_for_estimation Jobs for estimation 
15 target_vacancies Structural or target vacancies -trigger development 

when vacancies fall below this 
16 plan_types Plan types are a composite of development 

regulations, represented as polygons in a GIS layer 
17 development_constraints Regulatory constraints on development, from 

comprehensive plans or other sources 
18 building_sqft_per_job Non-residential sqft used by each job 
19 demolition_cost_per_sqft Demolition cost per square foot, for redevelopment 

of existing structures 
20 velocity_functions functions describe the schedule for development of 

development projects spanning multiple years 

 Classifications: 
21 large_areas Optional higher level geography, aggregations of 

FAZ geography (user-determined), for indicators 
22 cities List of cities (or suburbs) within the region, 

primarily for indicators 
23 counties List of counties (or local government area) within 

the region, primarily for indicators 
24 zones Zones used in the travel model, for accessibility and 

density variable 
25 gridcells Geographic information partitioned into a 

rectangular grid of rectangular. Grid cells used for 
accessibility and land use cover calculations 

26 building_types Building types as classified by the user, usually at 
least 2 residential types and several non-residential 
types 

27 generic_building_types Broad classifications of buildings 
28 employment_sectors Employment sectors, defined by the user as 

aggregations of an industrial classification, e.g. 
Standard Industrial Classification (SIC) 

29 employment_adhoc_sector_groups Aggregations of employment sectors into groups 
such as basic, retail, service 
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No Table Name Purpose 
30 employment_adhoc_sector_group_definitio

ns 
Definitions (textual) of ad-hoc sector groups 

31 land_use_types Classifications of land uses 
32 generic_land_use_types Broad classifications of land uses 
33 development_project_status Indicate the status of the development project 

 Templates: 
34 development_templates User-provided templates describing different types 

of development projects 
35 development_template_components Descriptions of components of development 

templates 

 Model Specification & Constants Tables: 
36 home_based 

employment_location_choice_model_specifi
cation 

A table to store the specification of 
what variables to use for the home based 
employment location choice model 

37 non_home_based_employment_location_ch
oice_model_specification 

A table to store the specification of 
what variables to use for the non-home based 
employment location choice model  

38 home_based 
employment_location_choice_model_coeffic
ients 

A table to store the estimated coefficients to use for 
the variables that have been specified for the home 
based employment location choice model 

39 non_home_based_employment_location_ch
oice_model_coefficients 

A table to store the estimated coefficients to use for 
the variables that have been specified for the non-
home based employment location choice model 

40 household_location_choice_model_specifica
tion 

A table to store the specification of 
what variables to use for the household location 
choice model 

41 household_location_choice_model_coefficie
nts 

A table to store the estimated coefficients to use for 
the variables that have been specified for the 
household location choice model 

42 real_estate_price_model_specification A table to store the specification of 
what variables to use for the real estate price model  

43 real-estate_price_model_coefficients A table to store the estimated coefficients to use for 
the variables that have been specified for the real 
estate price model 

44 Urbansim_constants Constants needed for calculations made by the 
various models. 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Note: An important consideration when using UrbanSim outside of the United States is whether or 
not metric conversion is required. For the study, local area data were converted to the metric system 
of the United States (e.g. Square Metre (m2) to Square Feet (ft2)). Table 6 contains a list of area metric 
conversions.  
 

Table 6 - Area metric conversion 

Area metric system in 
Australia 

Area metric system used by 
UrbanSim  

Examples of UrbanSim 
variables 

1.000 Square Metre (m2) 10.7639 Square Feet (ft2)  parcel_sqft 
 non_residential_sqft 
 sqft_per_unit 

1.000 Hectare (ha) 107639.1 Square Feet (ft2) 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 
 

The next section discusses each of the database tables in more detail. 
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4.3 Main Tables 

This section describes the main tables that were prepared for the Meadowbrook base year database. 
The data structure of each table is described, data sources and processing steps are noted. The year 
2006 was selected as the base year for the UrbanSim prototype for Meadowbrook. The prototype 
application operated at a level of individual parcels households, jobs, buildings, and parcels. In some 
cases, missing data were imputed. Together, the main tables represented the distribution of 
employment, population, and buildings in the Meadowbrook study area. Jobs and households were 
linked to specific buildings, and buildings were linked to parcels. The number of data records for 
persons, households, jobs, buildings and parcels are summarised in Tables 2 and 3. 

4.3.1 The <parcels> table 

The <parcels> table contains attributes of individual parcels. In general, there will be a unique 
identifier in the table for every other level of geography to allow for aggregation. For example, there 
will be a unique identifier for <counties>, <cities>, <zones> and <grid_cells>. Additional geographies 
may be added by the user to the parcel table, using the same approach. If one wanted to add a 
geography called <electoral_division> for example, one would put the <division_id> in this table, 
which is an integer reflecting the primary key of a table called <electoral division>, which would 
contain one record per division, with a division_id (integer) and a division_name (text). 
 
Data for the <parcels> table for Meadowbrook were sourced from: 

 Logan City Council (LCC) Property Database, January 2011 
 Logan City Council (LCC) Planning Scheme, 2006 
 Logan City Council (LCC) Property Rates and Taxes Database, 2011 
 Brisbane Traffic Analysis Zone (TAZ) Dataset, 2010 

 
Table 7 describes the field name, data type, description and processing steps of each field in the 
<parcels> table. 
 

Table 7 - The <parcels> table 

Field Name Data Type Description Processing steps 
parcel_id Integer Unique identifier for the parcel Used <property key id> from 

Logan City Council property 
database 

county_id Integer id number for the county (state) 
where the parcel is located 

For the study, county_id = 
local_government_area. 
Allocated <1> for Logan City 
Council. 

city_id (optional) Integer id number for the city where 
the parcel is located 

For the study, city_id = suburb. 
Allocated <32> for the suburb of 
Loganlea 

zone_id Integer id number for the transport 
analysis zone that the parcel’s 
centroid falls within 

Sourced TAZ id from the Brisbane 
Traffic Analysis Zone dataset. 
Defined relationship between 
parcels and zones in a one-to-
many relationship 

grid_id Integer id number for the grid cell 
where the parcel is located 

Defined grid-cells of 150m x 
150m covering the entire study 
area. Defined relationship 
between parcels and grid cells in 
a one-to-many relationship.  

is_inside_urban_gr
owth_boundary 
(optional) 

Integer <1> if within boundary and <0> 
otherwise 

Used the Urban Growth Boundary 
Overlay of the South East 
Queensland Regional Plan (2009) 

land_use_type_id Integer id number of the land use type 
of the parcel (statutory 
designation). For description of 

Sourced corresponding 
land_use_type_id for each parcel 
from the  
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Field Name Data Type Description Processing steps 
land use type classes, see 
<land_use_types> table. 

Logan City Council (LCC) 
Property Database, 2010. 
Translated the old LCC Zone 
classifications to conform to the 
Queensland Planning Provisions, 
Version 3.0 

plan_type_id Integer id number of the plan type of 
the parcel. For description of 
plan type classes, see 
<plan_types> table. 

Sourced precinct types from LCC 
Planning Scheme, 2006 and 2011 

land_value Integer Assessed value of the land in 
dollars. 

Sourced Current Improved Value 
(CIV) (2011) data from Logan 
City Council in dollars ($). CIV is 
sourced from the current 
administrative records for all 
rateable properties in 
Queensland, the property 
valuations data product contains 
details of Lot on Plan, Property 
address, Local government, 
Valuation land use code, 
Unimproved valuation, and Area. 
Following initial delivery rolling 
updates to the data are available 
twice a month. About 50% of 
Local Government Areas (LGA’s) 
are delivered twice a month while 
the remainder are supplied 
monthly. 
 

parcel_sqm Integer Registered land area of the 
parcel in square metre.  

Sourced from registered land 
area in sqm from Logan City 
Council (LCC) Property Database, 
January 2011 

parcel_sqft Integer Registered land area of the 
parcel in square feet.  

Conversion of registered land 
area in sqm to sqft. See 
parcel_sqm 

centroid_x Float X-coordinate of the parcel 
centroid 

Generated a point for each parcel 
using ArcGIS (See Figure 9) 

centroid_y Float Y-coordinate of the parcel 
centroid 

Generated a point for each parcel 
using ArcGIS (See Figure 9) 

parcel_sqm_in_gis 
(optional) 

Integer Total area of parcel, as 
calculated by GIS 

n/a 

tax_exempt_flag 
(optional) 

Integer Optional 1 if tax exempt, 0 
otherwise 

n/a 

census_block_id 
(optional) 

Integer Optional unique id of the census 
block in which the parcel is 
located 

n/a 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Figure 8 provides a map of the Meadowbrook study area where GIS was used to generate centroids 
for the parcels table. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 8 - Generating centroids for each parcel 

4.3.2 The <buildings> table 

The <buildings> table contains records of individual building(s) located on a parcel. There can be 
multiple buildings on a parcel (a many-to-one relationship), and each building links to a specific 
parcel id. Buildings that are mixed use, such as retail on the first floor and apartments above, can be 
represented as two separate buildings, on the same parcel. The land area would generally be assigned 
by the user to each component as a pro-rata amount. Each household and job (business 
establishment) is assigned to a specific building.  
 
Data for the <buildings> table were sourced from: 

 Logan City Council (LCC) Property Database, 2011 
 Logan City Council (LCC) Property Rates and Taxes Database, 2011 
 Logan City Council (LCC) Gross Leasable Area (GFA) Dataset for non-residential 

buildings, 2009. 
 Logan City Council (LCC) Aerial Imagery, 2006, 2011 
 Property sales data from INFOPROD - Property Sales Facts Table from LCC 2011 

 
Table 8 describes the field name, data type, description and processing steps of each field in the 
<buildings> table. 
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Table 8 - The <buildings> table 

Field Name Data Type Description Processing steps 
building_id  Integer Unique identifier for the 

building. 
<building_id> derived from parcel_id, 
by adding 001..n 
Example: 
parcel_id = 235227 
building_id = 235227001 
 
When more than one building is 
located on a parcel, assign …002, 
….003, etc. to each building 

building_quality_id 
(optional) 

Integer Building quality that can 
be used in development 
templates  

Building_quality_id is optional and has 
not been used for the study. 

building_type_id  Integer Unique <id> of the 
building type of this 
building. See 
<building_types> table.  

<building_type_id> derived from 
<land_use_types> 
Assigned “1” (detached dwelling) to all 
land uses with a <land_use_type_id> = 
“1” (residential living).  
Assigned “2” (attached dwelling) to all 
land uses with a <land_use_type_id> = 
“2”. (residential choice). 
Assigned “3” (multiple floor 
apartment) to all land uses with a 
<land_use_type_id> = “3”. (apartment 
residential). 
Assigned “4” (retail_comm) to al land 
uses with a <land_use_type_id> = “6, 7, 
8, 9  or 10” (principal centre, major 
centre, .. etc.) 
 
++ Verified major building types by 
way of manual inspection using aerial 
imagery, e.g. buildings used for 
education, health and community 
services 

improvement_value  Integer Value in dollars of 
buildings on parcel. Also 
known as the 
replacement value of a 
building.  

Used sales data sourced from the 
INFOPROD Property Sales facts table 
from Logan City Council. Includes only 
sales data from 1991 onwards. Similar 
sales data are available from RPDATA, 
Australia. 
 
Apply interpolation to estimate 
improvement values for those 
properties where values are absent, 
using proximity, lot size, building type 
and building envelope (footprint) as 
primary indicators. 
 

land_area  Integer Land area (usually in 
sqm) associated with 
the building, includes 
building footprint + 
associated area such as 
landscaping and 
parking.  
 

land_area = parcel_sqft 
 

non_residential_sqft Integer Total non-residential 
sqft of building area 

Derived non-residential_sqm sourced 
from Gross Floor Area (GFA) dataset 
for non-residential buildings (LCC, 
2010). 
  
If applicable, for mixed use buildings = 
total GFA for building divided by no. of 
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Field Name Data Type Description Processing steps 
stories to calculate GFA per storey. For 
mixed use, each building level in the 
Urban Simulation System represents a 
unique building_id 
 
Key assumptions: 
For all parcels, with a “residential” 
building_type = “1”, “2” and “3” a 
default value = 0 (zero) was assigned. 
For “non-residential” building_type = 
“4, 5 …n”, the corresponding GFA value 
was assigned. 
Where GFA Value is </= parcel area, 
the GFA value was assigned. 
Where GFA Value is > than parcel area, 
the parcel area was assigned. For 
parcels, with no GFA value and located 
within the retail/commercial area an 
approximate GFA value was derived 
from LCC aerial images. If no building 
were observed, a value = “0” (Zero) 
was assigned. 

parcel_id  Integer Unique <id> of the 
parcel in which the 
building is located. See 
<parcel> table  

Used unique <parcel_id> from <parcel> 
table  

residential_units Integer Total residential units in 
building  

Derived from building_type_id 
Assign “1” where building_type_id = “1” 
and “2” 
Where building_type_id = “3” 
(apartment), source number of 
apartments in building. If required, 
validate on-site. 
Assign “0” where building_type_id = “4, 
5, 6 ..n” (non-residential buildings) 

sqft_per_unit  Integer Average square metre 
per residential unit. For 
UrbanSim in Australia = 
convert “sqm” to “sqf” 
 

Derived from building_type and 
representative sample of average 
dwelling sizes in suburb. Cross-
referenced with (a) parcel size; (b) land 
use type (c) plan type and validated 
using a method of visual inspection 
with aerial imagery. 
 
Where building_type = “1”, assign 
default value of 190 square metre. 
Where building_type = “2”, assign 
default value of 135 square metre. 
Where building_type = “4, 5 …n”, assign 
default value of 0 (zero). 
 
Assign missing values and validate: 
Run query to establish instances where 
sqft_per_unit > land_area. 
Apply interpolation to estimate 
sqft_per_unit values for those 
properties where values are absent, 
using proximity, lot size, building type 
and building envelope (footprint) as 
primary indicators. 
Assign and validate new values, until 
all instances fulfil the following rule: 
Land area >/= sqft_per_unit. 

stories Integer Number of stories in the 
building  

Derived from <building_type_id> and a 
representative sample of residential 
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Field Name Data Type Description Processing steps 
buildings in the study area and number 
of stories contained in the LCC GFA 
dataset for non-residential buildings. 
Assigned default value = 1 where 
building_type_id = “1” and “2” 
For all records, where building_type_id 
= “3” source corresponding number of 
stories from GFA dataset 

tax_exempt 
(optional) 

Integer 1 if tax-exempt building, 
0 otherwise  

Assigned “0” as default  

year_built  Integer Estimated building age  Date of building certificate issued for 
each building 

template_id 
(optional) 

Integer See 
<template_components> 
table 

n/a 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.3.3 The <households> table 

The <households> table contains the synthesised households for the study area. Households may 
optionally be linked to individual persons (refer to <persons> table), particularly for use in coupling 
to activity-based travel models. 
 
Data for the <households> table were sourced from: 

 ABS Census (2006 & 2011) of Population and Housing: Basic Community Profile Series based 
on place of usual residence per Collection District (CD). 

 
Table 9 describes the field name, data type, description and processing steps of each field in the 
<household> table. 
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Table 9 - The <households> table 

Field Name Data Type Description Processing steps 
building_id Integer Unique <id> of the building 

in which the household is 
located. 

building_id = Sourced all building_id’s 
from <buildings> table.  
In the <buildings> table, select all 
residential buildings_types, with 
attributes “1”, “2” and “3”.  
Used residential buildings to 
populate the <household> table 
Used the <building> table as a basis 
to start creating the <household> 
table. 

household_id Integer Unique household <id> household_id was derived by 
applying a top-down and bottom-up 
process, by conducting a 
proportional distribution of the total 
number of households per CD to the 
total number of <building_id's> 
Start by generating for each 
residential <building_id> a 
corresponding <household_id>. For 
example, for building_id = 
181204001, generate corresponding 
household_id 18120401. 
Generate corresponding ABS CDs for 
each parcel_id that contains a valid 
residential building_id 
Validation = Compare total number of 
household_id’s generated and with 
total number of residential dwellings 
per CD. 

persons Integer Number of persons in the 
household 

Persons = Total population / CD 
divided by total number of dwellings 
per CD = average occupancy rate per 
residential building. 
 
Compare the number of dwellings 
per CD with the number of 
building_id's to determine the 
number of building_id's that need to 
be used in distributing persons to 
buildings. 
Determined the occupancy rate per 
CD by taking the total number of 
persons / total number of dwellings. 
Allocated number of persons to 
applicable building_id's, using 
iterative proportional distribution 
(fitting) and the average occupancy 
rate as indicator. Allocate total 
number of persons until all persons 
have been allocated to a building_id. 

income Integer Total annual income of the 
household 

Income =Derived from total 
households per income category per 
ABS Census Collection District (CD), 
evenly distributed to each residential 
building (building_id): 
Used ABS standard family income per 
week categories.  
Estimated median income per 
category (e.g. $1-$149 = $75).  
Used total households per estimated 
median income category per CD  
Sourced only residential 
<building_id’s> and associated 
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Field Name Data Type Description Processing steps 
<household_id> falling in each CD 
with <1> and more persons. 
Assigned total number of households 
per income category to households in 
CD. Continue with even distribution, 
until total number of households per 
income category has been assigned. 
Assign “0” to remaining households. 
Note: Multiply income per week with 
52 = Annual income per household 
(Income in UrbanSim is per annum). 
 Import result into <household> 
table. 
 

age_of_head Integer Age of the head of the 
household (according to the 
census) 

Age_of_head = AllocateD <1> for all 
<age_of_housegolds> except where 
buildings = 0 persons 

race_id (optional) Integer Unique <id> of the race of 
the head of the household 

n/a 

workers Integer Number of workers in the 
household 

Sourced and assign number of 
workers per household from ABS 
Industry of Employment by 
Occupation Data (2006). 
Distribute proportionally, until total 
number of workers per CD is 
allocated. 
 
Validation: 
Where income = $0, = “0” workers 
Where income = $3,900 –$67,200, = 
“1”worker 
Where income = $80,600 + = “2+” 
workers 
 

children Integer 1 if children are present, 0 
otherwise 

Children = Derived from family 
composition (e.g. ABS Couple family 
with children per CD and one parent 
family per CD). 
Couple family with children per CD + 
one parent family per CD = total 
portion of households with children. 
Assign “1”. 
For remainder of households in CD, 
assign “0”. 

cars Integer Number of cars owned by 
the household 

Cars = Derived from total number of 
vehicles per occupied private 
dwelling on location on Census night 
per ABS Census Collection District, 
evenly distributed to each residential 
building. 
Used ABS standard number of motor 
vehicles per dwelling.  
Sourced only residential 
<building_id’s> and associated 
<household_id> falling in each CD by 
using <generic_building_types> table 
Source <persons>, <income> per 
<household_id> 
Allocate the applicable number cars 
(2, 3, 4 or 5) per household, guided 
by number of persons and income 
levels of household. Where 
household = 0 persons, allocate “0” 
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Field Name Data Type Description Processing steps 
cars. Where income levels =”0” or 
very low, allocate 1-2 cars.  
Continue with even distribution, until 
total number of cars has been 
assigned. 
Assign “0” to remaining households. 
Import results into <household> 
table 
 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.3.4 The <persons> table 

The <persons> table contains the synthesised population for the study area, linked to households 
table. 
 
Data for the <persons> table were sourced from: 

 ABS Census (2006 & 2011) of Population and Housing: Basic Community Profile Series 
based on place of usual residence per Collection District (CD) 

 
Table 10 describes the field name, data type, description and processing steps of each field in the 
<persons> table. 
 

Table 10 - The <persons> table 
Field Name Data Type Description Processing steps 
person_id Integer Unique id for each person Generated unique id’s for each 

person, using total persons in study 
area. 

household_id Integer Unique household id Sourced household_id’s from 
<household> table 

job_id Integer Assigned by workplace choice 
model, if used 

Sourced job_id’s from <job> table 

persons Integer Total number of persons Use total persons per household 
and distribute proportionally 
across all households located in CD  

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Note the relationship between <household_id>, <person_id> and the total number of <persons> in 
the household. For example in Figure 9, household_id “205” has “4” persons, each with a unique 
attribute (e.g. 454, 455, 456 and 457). 
 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 9 - Relationship between households and persons in the <persons> table 

  



Appendices 

 

 

326 

4.3.5 The <jobs> table 

The <jobs> table contains an inventory of jobs in the study area. 
 
Data for the <jobs> table were sourced from: 

 ABS Census (2006 & 2011) of Population and Housing: Place of work per SLA (per 
Industry of Employment) 

 ABS Census (2006 & 2011) - Method of Travel to Work (MTWP) and Statistical Local 
Area (SLA) by Sex Male/Female (SEXP) (To determine home based business) 

 
Table 11 describes the field name, data type, description and processing steps of each field in the 
<jobs> table. 
 

Table 11 - The <jobs> table 

Field Name Data Type Description Processing steps 
job_id Integer Unique id for each job The <jobs> table was derived from the 

existing <building> table 
jobs_id = Derived by applying a top-
down and bottom-up approach, by 
conducting a proportional distribution 
of the <total number of jobs per 
sector> per SLA to the list of <job_id's> 
Start by generating for each non-
residential <building_id> a 
corresponding <job_id>  
For building_id = 181204001, generate 
corresponding job_id 18120401 
Validate with total number of workers 
per sector (Census2006) 

building_id Integer Unique id for the building in 
which the job is located 

building_id = Sourced all building_id’s 
from <buildings> table.  
In the <buildings> table, select all 
buildings_type, with numbers (4), (5), 
..n. These are all the non- residential 
buildings. 
Only use non-residential buildings to 
populating the <jobs> table 
Use the <building> table as a basis to 
start creating the <Household table. 

home_based_stat
us 

Integer 1 if the job is home-based, 0 
otherwise 

UrbanSim requires data on home-
based jobs to run. However, at the time 
of the study, no such data existed for 
the study area, so this data set was 
manufactured by using a 2% of jobs per 
zone assumption. 

sector_id Integer Unique id of the 
employment sector of the 
job 

Sourced from the 
<employment_sectors> table 

building_type_id 
(optional) 

Integer  n/a 

building_type_na
me (optional) 

String  n/a 

sector_id 
(optional) 

Integer  n/a 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Note the relationship between <building_id> and <job_id>.  A building can contain multiple jobs 
(Figure 10). 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 10 - Relationship between jobs and buildings in the <jobs> table 

4.3.6 The <travel data> table 

The <travel_data> table contains zone-to-zone morning peak period travel times for vehicles 
travelling in mixed flow lanes. Data for the <travel data> table were sourced from the Brisbane 
Strategic Transport Model (2012). 
 
Table 12 describes the field name, data type, description and processing steps of each field in the 
<travel_data> table. 
 

Table 12 - The <travel data> table 

Field Name Data Type Description Processing steps 
from_zone_id Integer origin zone Sourced from <zone> 

table.  
to_zone_id Integer destination zone Sourced from <zone> 

table. 
am_single_vehicle_to_work
_travel_time 

Integer zone-to-zone morning peak 
period travel time for vehicles 
travelling in mixed flow lanes 

Sourced from external 
Transport Model 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.3.7 The <development project proposals> table 

The <development_project_proposals> table should be populated for the base year to reflect known 
future projects. In instances where the table is absent, the UrbanSim will generate this table for future 
years and include projects from the base year. Data for the <development project proposals> table 
were sourced from the Integrated Development Assessment System (IDAS) of Logan City Council, 
2011. 
 
Table 13 describes the field name, data type, description and processing steps of each field in the 
<development_project_proposals> table. 
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Table 13 - The <development project proposal> table 

Field Name Data Type Description Processing steps 
proposal_id Integer A unique identifier for the 

record 
Assigned unique proposal id for 
each proposal.  

parcel_id Integer See Parcels Sourced corresponding 
parcel_id from the parcel table 

development_template
_id 

Integer The corresponding record 
in the 
development_templates 
table 

Assigned corresponding 
development_template_id, 
which reflect the development 
characteristics of the 
development proposal.  

status_id Integer The status of the project 
(1-6): 1 (in active 
development), 2 
(proposed for 
development), 3 (planned 
and will be developed), 4 
(tentative), 5 (not 
available), 6 (refused) 

Assigned last known status of 
the development proposal. 

start_year Integer The year the project is 
expected to begin 

Assigned planned start date 

is_redevelopment Integer Indicates whether the 
proposal requires 
redevelopment (1) or not 
(0) 

Based on the location of the 
development proposal, assign 
"1" for infill development and 
"o" of greenfield development. 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 
 

4.4 Definition Tables 

4.4.1 The <annual employment control totals> table 

The <annual_employment_control_totals> table contains the control totals or aggregate quantities of 
employment that will be used to set the total employment in the model system for each simulation 
year. Totals by employment sector are split into home-based and non-home based components on 
separate records. Data for the <annual employment control totals> table were sourced from: 

 Queensland Government, Office of Economic and Statistical Research (OESR), 2011 
 MacroPlan employment forecasts for the City of Logan, 2009. 

 
Table 14 describes the field name, data type, description and processing steps of each field in the 
<annual_employment_control_totals> table. 
 

Table 14 - The <annual employment control totals> table 

Field Name Data Type Description Processing steps 
year Integer simulation year Allocate simulation year (e.g. 

2006, 2011, 2016, 2021 …)  
sector_id  Integer unique <id> for the 

employment sector. 
Employment sectors 
contained in the 
<employment_sectors> 
table  

Sourced <sector_id> from the 
<employment_sectors> table 

total_home_based_employ
ment  

Integer control total for each 
simulation year  

Estimates sourced from study 
conducted by MacroPlan, 2009 

total_non_home_based_em
ployment  

Integer control total for each 
simulation year 

Estimates sourced from study 
conducted by MacroPlan, 2009 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 
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4.4.2 The <annual household control totals> table 

The <annual_household_control_totals> table contains the control totals, or aggregate targets for the 
number of households for each year. 
 
Data for the <annual household control totals> table were sourced from: 

 Australian Bureau of Statistics (ABS), Census of Population and Housing (2006, 2011) 
 Queensland Government, Office of Economic and Statistical Research (OESR) – 

Population Forecasts (2006-2031), 2011 
 
Table 15 describes the field name, data type, description and processing steps of each field in the 
<annual_household_control_totals> table. 
 

Table 15 - The <annual household control totals> table 

Field Name  Data Type Description Processing steps 
year Integer Simulation year  Assigned simulation year in 5 

year intervals, starting with the 
base year (2011).  

age_of_head (optional) Integer Total number of households 
per age of head category  

n/a 

persons  Integer Total number of households 
per number of persons 
category  

Number of persons per 
household. ABS specifies the 
following categories: <1>, <2>, 
<3>, <4>, <5>, <6 and more> 

Income (optional) Integer Total number of households 
per income category  

n/a 

total_number_of_hous
eholds  

Integer Total number of households  Assigned projected total 
number of households for each 
simulation year. 
 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.3 The <annual households relocation rates> table 

The <annual_household_relocation_rates for households> table contains estimates of the 
probabilities of moving within the region for one-year time frames. The rates can be obtained from 
analysing current Population Census data. By default it includes households of different income and 
age of head categories. 
 
Data for the <annual household relocation rates> table were sourced from: 

 ABS, Household Mobility and Conditions Report 2007-08 (Report No: 4130.0.55.002. 
This publication presents statistics compiled from the Survey of Income and Housing 
(SIH) on Australian housing mobility and dwelling conditions. 

 ABS Census residential mobility data, 2011 
 
Table 16 describes the field name, data type, description and processing steps of each field in the 
<annual_households_relocation_rates> table. 
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Table 16 - The <annual household relocation rates> table 

Field Name Data Type Description Processing steps 
age _min Integer Age of head of household 

Start of age range.  
Used ABS Standard age ranges. 
Adapted ABS Standard age 
ranges into the following 
categories: 0-17; 18-24; 25-34; 
35-49; 50-59; 60-69; 70-84; 85-
-1 

age _max  Integer Age of head of household 
End of age range.  

income_min Integer Start of annual gross income 
range  

Used ABS Standard age ranges. 
Adapted ABS Standard age 
ranges into the following 
categories: 0-19,999; 20,000-
39,999; 40,000-59,999; 60,000-
79,999; 80,000-99,999; 
100,000-119,000; 120,000-
149,999; 150,000- -1 

income_max Integer End of annual gross income 
range  

probability_of_relocati
ng 

Float Annual relocation probability 
(between 0 and 1) 

Assign relocation probability 
between 0 and 1 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.4 The <annual relocation rates for jobs> table 

The <annual_job_relocation_rates> table contains the probabilities that a job in a sector will relocate 
within the region within a one-year time frame. 
 
Data for the <annual job relocation rates> table were sourced from: 

 ABS labour force and mobility per sector annual survey, 2011 
 
Table 17 describes the field name, data type, description and processing steps of each field in the 
<annual_job_relocation_rates> table. 
 

Table 17 - The <annual relocation rates for jobs> table 

Field Name Data Type Description Processing steps 
sector_id Integer Unique id of employment 

sector 
Source <sector_id> from the 
<employment_sectors> table 

job_relocation_probabi
lity 

Float  Probability of a job relocating 
within a year (between 0 and 
1) 

Assign relocation probability 
between 0 and 1 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.5 The <households for estimation> table 

The <households_for_estimation> table contains a sample of households for the region, usually from 
observed data from a travel survey. It mimics the format of the households table, and is used to 
estimate the parameters for the Household Location Choice Model (HLCM). Ideally, if the household 
survey contains a question regarding how long a household has lived in their current address, this 
dataset will reflect recent movers (say within the past 5 years) since these reflect recent conditions. 
 
Data for the <household for estimation> table were sourced from: 

 User defined. Sourced from  <household> table 
 
Table 18 describes the field name, data type, description and processing steps of each field in the 
<households_for_estimation> table. 
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Table 18 - The <households for estimation> table 

Field Name Data Type Description Processing steps 
household_id Integer Unique household id Used a sample of the household 

table building_id Integer Unique id of the building in 
which the household is 
located 

persons Integer Number of persons in the 
household 

income Integer Total annual income of the 
household 

age_of_head Integer Age of the head of the 
household (according to the 
census) 

race_id (optional) Integer Unique id of the race of the 
head of the household 

workers Integer Number of workers in the 
household 

children Integer 1 if children are present, 0 
otherwise 

cars Integer Number of cars owned by the 
household 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

4.4.6 The <household characteristics for household> table 

The <household_characteristics_for_ht> table contains the classification used in the 
<annual_household_control_totals> table to determine how many households of particular 
categories will be in the study area in a simulation year. Any attribute on the household table may 
be used. 
 
Data for the <household characteristics for household> table were sourced from: 

 User defined. Sourced from <household> table 
 
Table 19 describes the field name, data type, description and processing steps of each field in the 
<household_characteristics_for_ht> table. 
 

Table 19 - The <household characteristics for household > table 

Field Name Data Type Description Processing steps 
characteristic String(11) Name of the attribute on the 

household table (must match 
exactly) 

Used a sample of the household 
table 

min Integer Start of user-defined class 
range 

max Integer End of user-defined class 
range 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

4.4.7 The <jobs for estimation> table 

The <jobs_for_estimation> table contains a sample of jobs for the region for estimating the 
employment location choice model. Ideally these would represent recently locating jobs, but 
sufficient data is not always available, and a sample of existing jobs is often used as a second best 
alternative. 
 
Data for the <jobs for estimation> table were sourced from: 

 User defined. Sourced from <jobs> table 
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Table 20 describes the field name, data type, description and processing steps of each field in the 
<jobs_for_estimation> table. 
 

Table 20 - The <jobs for estimation > table 

Field Name Data Type Description Processing steps 
job_id Integer Unique id for each job Used a sample of the jobs table 
building_id Integer Unique id for the building in 

which the job is located 
home_based_status Integer 1 if the job is home-based, 0 

otherwise 
sector_id Integer Unique id of the employment 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.8 The <target vacancies> table 

The <target_vacancies> table is used by the development proposal choice model. It gives the model 
information about acceptable vacancy rates. The table has one row for each year the simulation runs. 
Each row gives target values for the residential and non-residential vacancies for that year, which 
are defined below. Only data after the base year is used. 
 
Data for the <target vacancies> table were sourced from: 

 User defined.  
 
Table 21 describes the field name, data type, description and processing steps of each field in the 
<target_vacancies> table. 
 

Table 21 - The <target vacancies> table 

Field Name Data Type Description Processing steps 
building_type_id Integer The building type id Based on past and present 

market trends in the study area, 
a 5% target vacancy rate was 
assigned. 

target_vacancy_rate Float The ratio of unused space to 
total building space 

year Integer The simulation year 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.9 The <plan types> table  

The <plan_types> table contains the list of plan_types, reflecting some classification of land use 
regulations defining permissible uses and densities of future development. Plan types are a sub 
classification of land use types. 
 
Data for the <plan types> table were sourced from: 

 Queensland Government (2010). Queensland Planning Provisions (QPP), Version 2.0 
(The Queensland planning provisions are the standard planning scheme provisions 
made under Chapter 2, Part 5, Division 2 and Chapter 2, Part 6 of the Sustainable 
Planning Act 2009) 

 
Table 22 describes the field name, data type, description and processing steps of each field in the 
<plan_types> table. 
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Table 22 - The <plan types> table 

Field Name Data Type Description Processing steps 
plan_type_id Integer Unique id for plan (precinct) 

type 
Generated unique id for each 
plan type 

plan_type_name string Description of plan (precinct) 
type 

Plan type name sourced from 
standard Queensland Planning 
Provisions (QPP) Zones, 2010 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

Figure 11 contains the standard suite of land use zones used by all local government authorities in 
Queensland. 
 

 
Source: Queensland Government (2010) QPP, Version 2.0 

Figure 11 - Queensland standard suite of land use zones 

Figure 12 contains an example of using the standard zones as a basis to define plan types for the 
study. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 12 - The <plan types> table 

4.4.10 The <development constraints> table 

The <development_constraints> table defines constraints (e.g. allowable density) to restrict 
development on parcels. Each row in the table defines a unique constraint. The Development Project 
Proposal Sampling Model (DDPSM) generates proposals for a parcel using the constraint(s) and by 
selecting appropriate records from the development_templates_table that will fit on the available 
land of the parcel. The DPPSM determines the applicable constraint(s) for a parcel by selecting a 
record in the development_constraints table based on the parcel's plan_type_id (not 
generic_land_use_type_id). A parcel may have a constraint for 'Plot Ratio' and/or 'Units_per_ha'. 
 
Data for the <development constraints> table were sourced from: 

 SEQ Regional Plan 2009-2031 
 Residential Density Policy, Logan City Council, 2010 

 
Table 23 describes the field name, data type, description and processing steps of each field in the 
<development_constraints> table. 
 

Table 23 - The <development constraints> table 

Field Name Data Type Description Processing steps 
constraint_id Integer A unique id for the constraint User defined 
constraint_type  String The density measure for the 

constraint. The value must be 
either 'units_per_ha' for 
residential land or 'plot ratio' 
for non-residential land. 

 

generic_land_use_type
_id 

Integer The id of the generic land use. Source from 
<generic_land_use_types> 
table 

plan_type_id Integer Plan_type_id = Precincts. Each 
precinct has an allowable 
density provision. The same 
density constraint can apply to 

Source from <plan_types> 
table 
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Field Name Data Type Description Processing steps 
more than one precinct area in 
a city 

minimum Float  The minimum density allowed 
by the constraint 

See density calculation 
method  below 

maximum Float The maximum density allowed 
by the constraint 

See density calculation 
method  below 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.10.1 Density calculation method 

This study wishes to acknowledge that there are several site specific methodologies for deriving net 
residential density. These methodologies tend to be more appropriate when a net residential density 
needs to be calculated at a site specific / housing estate level. However, for UrbanSim, net residential 
densities were used at a precinct level. 
 
Bamford (2006) defines net residential density as the ratio of the number of dwellings to the area of 
land they occupy, including internal roads plus half the width of adjoining access roads, but not public 
open space or reserve. The South East Queensland Regional Plan (Queensland Government, 2009) 
defines net residential density as: "A measure of housing density expressed as dwellings or lots per 
hectare, calculated by adding the area of residential lots plus the area of local roads and parks, and 
then divided by the number of dwellings or residential lots created."(SEQRP, 2009, p166). From the 
definition it is apparent that the SEQRP decided to extend net residential density to include parks, 
which is not common. Since the SEQRP constituted policy at the time of the study, the net residential 
density used by the study included parks. 
 
In calculating the net residential density at a precinct level, an approach was followed where the 
following input variables were used: 

 Local knowledge of the likely residential built form at different locations throughout 
Logan; 

 Benchmarks on the typical residential built form, number of dwelling units, average site 
area per dwelling that are associated with different net density ranges; 

 Informed by (1) and (2), provision for 12-14% for access roads and 10-15% for parks; 
 A proportional increase of land for park with a corresponding increase in net residential 

density; and 
 Exclusion of trunk roads (main roads, collector roads) and community services. 

 
The end result is a residential density conversion table and graph, specifying the relationship 
between site density and net residential density (see figure 13 and tables 24 and 25). 
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Source: Derived from Logan City Council - Residential Density Policy (2010) 

Figure 13 - Net residential densities 

Table 24 - Residential density conversion rates 

Ave. site 
area per 
dwelling 

(sqm) 

Ave. Site 
Density 

(dph) 

% Access 
Roads 

% 
Parks  

Total % for 
parks and 

access roads 
Calculation 

Net 
Residential 

Density 
(dph) 

Very Low: 
40 000 0.25 - - - - - 
20 000 0.5 - - - - - 
10 000 1 - - - - - 
5 000 2 6 - 6 5000+300=5300 2 
2 000 5 8 - 8 2000+160=2160 4 
1 500 7 8 - 8 1500+120=1620 6 
Low       

Low: 
1000 10 12 8 20 1000+120+80=1200 8 
900 11 12 8 20 900+108+72=1080 9 
800 13 14 8 22 800+112+80=992 10 
700 14 14 10 24 700+98+70=868 12 
600 17 14 10 24 600+84+60=744 13 
500 20 14 12 26 500+70+60=630 16 
450 22 14 12 26 450+63+54=567 18 
400 25 14 12 26 400+56+48=504 20 

Medium : 
350 29 14 12 26 350+49+42=441 23 
300 33 14 12 26 300+42+36=378 26  
250 40 14 12 26 250+35+30=315 32  
200 50 14 12 26 200+28+24=252 40  
160 63 14 12 26 160+22.4+19.2=201.6 50  
140 71 14 12 26 140+19.6+16.8=176.4 57  
120 83 14 15 29 120+16.8+18=154.8 65  

High: 
100 100 14 15 29 100+14+15=129 78  
80 125 14 15 29 80+11.2+12=103.2 97  
60 166 14 15 29 60+8.4+9=77.4 129 
40 250 14 15 29 40+5.6+6=51.6 194 

Source: Logan City Council - Residential Density Policy (2010) 

5000 2000 1500 1000 900 800 700 600 500 450 400 350 300 250 200 160 140 120 100 80 60 40

Net Density 2 4 6 8 9 10 12 13 16 18 20 23 26 32 40 50 57 65 78 97 129 194

Site Density 2 5 7 10 11 13 14 17 20 22 25 29 33 40 50 63 71 83 100 125 166 250

Ave. Site Area / Dwelling

VERY LOW LOW MEDIUM HIGH

Site Density

Net Density

5000 2000 1500 1000 900 800 700 600 500 450 400 350 300 250 200 160 140 120 100 80 60 40

Net Density 2 4 6 8 9 10 12 13 16 18 20 23 26 32 40 50 57 65 78 97 129 194

Site Density 2 5 7 10 11 13 14 17 20 22 25 29 33 40 50 63 71 83 100 125 166 250

Ave. Site Area / Dwelling

VERY LOW LOW MEDIUM HIGH

Site Density

Net Density
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Notes: 

(1) The percentage allocation for access roads and park is based on a neighbourhood study, with a 
population of 5,000 at Coomera in the Brisbane-Gold Coast Corridor. This percentage allocation was 
confirmed in discussion with the Department of Infrastructure and Planning (DIP), where the 
Department advised that a general rule of thumb is to set aside between 20 to 25% for access roads 
and parks. 

(2) The above net residential densities, exclude trunk roads (e.g. main roads, collector roads) and 
community services. 

(3) The table assumes the use of unconstrained land for park.  
(4) The table presents average site density in hectare. For the purposes of UrbanSim, the minimum and 

maximum density ranges were altered to reflect dwelling units / acre instead of dwelling units / 
hectare. 

(5) Average site area per dwelling (column 1) = plan type. For example a site of 600m2 represents a 
"residential 600 zone = plan type id = "120" 

 
In general, table 25 reflect the broad residential density classifications applied in the study. 
 

Table 25 - Broad residential density classification 

 Approximate Net Residential Density  
Very Low Density Less than 7 dph 
Low Density Between 8 - 20 dph 
Medium Density Between 21 - 65 dph 
High Density Greater than 65 dph 

 
Table 26 contains the development constraints used for the Logan City study with minimum and 
maximum density ranges. For residential development <units per acre> was used and for non-
residential development <floor area ratio> (fa



Appendices 

 

 

338 

Table 26 - Development constraints used for Meadowbrook 

id Plan type name Development type Residential Densities (Converted) Residential Densities  
Constraint type Minimum Maximum Constraint type Minimum Maximum 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Rural residential 
Rural residential 
Rural residential 
Rural residential 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential living 
Residential choice 
Residential choice 
Residential choice 
Residential choice 
Residential choice 
Residential choice 
Apartment residential 
Apartment residential 
Apartment residential 
District centre 
District centre 
District centre 
Local centre 
Local centre 
Neighbourhood centre 
Neighbourhood centre 
Low impact industry 
High impact industry 
Sport and recreation 
Open space 
Environmental 
management 
Conservation 

Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Detached dwelling 
Semi-detached dwelling 
Semi-detached dwelling 
Semi-detached dwelling 
Semi-detached dwelling 
Semi-detached dwelling 
Semi-detached dwelling 
Attached dwelling 
Attached dwelling 
Attached dwelling 
Retail and service 
Commercial 
Attached dwelling 
Retail and service 
Commercial 
Retail and service 
Commercial 
Low impact industry 
General high impact 
industry 
Community 
Community 
Other 
Other 

Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Units per acre 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 

0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
-1 
-1 
-1 
-1 
-1 

0 
0 
0 
1 
2 
2 
3 
4 
4 
5 
5 
6 
7 
8 
9 
11 
13 
16 
20 
23 
26 
32 
39 
52 
0.8 
0.5 
1.0 
0.8 
0.5 
0.8 
0.5 
0.8 
0.6 
-1 
-1 
-1 
-1 
-1 

Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Units per hectare 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 

0 
0 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
-1 
-1 
-1 
-1 
-1 

0.25 
0.5 
1 
2 
4 
6 
8 
9 
10 
12 
13 
16 
18 
20 
23 
26 
32 
40 
50 
57 
65 
78 
97 
129 
0.8 
0.5 
1.0 
0.8 
0.5 
0.8 
0.5 
0.8 
0.6 
-1 
-1 
-1 
-1 
-1 
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id Plan type name Development type Residential Densities (Converted) Residential Densities  
Constraint type Minimum Maximum Constraint type Minimum Maximum 

39 
40 
41 
42 
43 
44 
100 

Community facilities 
Emerging communities 
Rural 
Special purpose 
Specialised centre 
Township 
Road 
Undevelopable 

Community 
Other 
Other 
Other 
Other 
Other 
Other 
Other 

Floor area ratio 
Floor area ratio 
Units per acre 
Floor area ratio 
Floor area ratio 
Floor area ratio 
Floor area ratio 

-1 
-1 
-1 
-1 
-1 
-1 
0 

-1 
-1 
-1 
-1 
-1 
-1 
0 

Plot ratio 
Plot ratio 
Units per hectare 
Plot ratio 
Plot ratio 
Plot ratio 
Plot ratio 

-1 
-1 
-1 
-1 
-1 
-1 
0 

-1 
-1 
-1 
-1 
-1 
-1 
0 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011)
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4.4.11 The <building sqft per job> table 

The <building_sqft_per_job> table contains information on the amount of space each job will take in 
a particular building type, by zone. 
 
Data for the <building sqft per job> table were sourced from: 

 Job surveys per industry type and local knowledge sourced from economic 
development unit at Logan City Council 

 Logan PIP - Planning Assumptions and Priority Infrastructure Area (PIA), August 2010. 
 
Table 27 describes the field name, data type, description and processing steps of each field in the 
<building_sqft_per_job> table. 
 

Table 27 - The <building sqft per job> table 

Field Name Data Type Description Processing steps 
zone_id Integer The zone <id> of the record Sourced from Traffic Analysis 

Zones (TAZs) for Greater 
Brisbane Metropolitan Area 

building_type_id Integer The building type <id> of 
the record 

Sourced from <building types> 
table 

building_sqft_per_job Integer The number of sqft per job 
for jobs with the 
corresponding zone_id and 
buiding_type 

Validation -Building sqm per 
job. 
Appropriate <building sqm per 
job> for different types of 
buildings for different areas 
(zones) in Logan should be 
investigated further. 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.12 The <demolition cost per sqft> table 

The <demolition_cost_per_sqft> table provides information to the real estate price model about the 
costs of demolition by building type. These numbers are used to calculate the cost of demolition of 
existing development so that a more accurate cost of redevelopment can be calculated. 
 
Data for the <demolition cost per sqft> table were sourced from: 

 Queensland Construction Market Survey, 2010 & 2013 
 
Table 28 describes the field name, data type, description and processing steps of each field in the 
<demolition_cost_per_sqft> table. 
 

Table 28 - The <demolition cost per sqft> table 

Field Name Data Type Description Processing steps 
building_type_id Integer Unique building type id Sourced from <building_types> 

table 
building_type_name 
(optional) 

String  A description of the building 
type 

Sourced from <building_types> 
table 

demolition_cost_per_sqft Integer The cost in dollars ($) to 
demolish one square foot 
(square metre) of the 
corresponding building type 

Local market surveys. 
 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.13 The <velocity functions> table 
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The <velocity_functions> table is designed to hold the velocity functions that specify the rate at which 
development occurs. The development project proposal table has a calculated variable called 
<units_proposed> that is the total number of units that will be built. The calculated variable 
annual_construction_schedule on the development project proposal components dataset uses 
<units_proposed> to select which of the velocity functions in this table should apply based on the 
<building_type_id> and <units_proposed>. The user can specify a record from this table, using the 
velocity_function_id, to specify the construction schedule for projects specified in the 
development_project_proposal base year table. 
 
Data for the <velocity functions> table were sourced from: 

 Logan City Council Property Database, 2010 
 
Table 29 describes the field name, data type, description and processing steps of each field in the 
<velocity_functions> table. 
 

Table 29 - The <velocity functions> table 

Field Name Data Type Description Processing steps 
velocity_function_id Integer A unique identifier Assigned a unique identifier 
annual_construction_sch
edule 

Text A numbered list in 
brackets of the form, '[p1, 
p2,...,pn]', indicating with 
each entry the percentage 
complete of the project 
each year from its start. 
The last entry must be 
'100'. 

 

building_type_id Integer The building type id for 
the velocity function 

Unique id sourced from the 
building types table 

minimum_units Integer The minimum number of 
units for the velocity 
function 

Defined with the help of local 
developers  

maximum_units Integer The maximum number of 
units for the velocity 
function 

Defined with the help of local 
developers 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Note: A particular development_template_component or development_project_component will have 
one velocity_function_id attached to it. As an example, a velocity function with the annual 
construction schedule [0, 0, 0, 33, 66, 100] will have no construction in its first 3 years, will be 33% 
complete in year 4, and will be 66% and 100% complete in years 5 and 6, respectively. Figure 14 
contains an example of a velocity function table used in the study. 
 

 

Figure 14 - The <velocity functions> table 
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4.4.14 The <large areas> table 

The <large_areas> table contains user-specified (optional) large areas that are aggregates of counties 
(suburbs), and therefore of <zones>. These are used for generating indicators. 
 
Data for the <large areas> table were sourced from: 

 Logan City Council Property Database, 2010 
 
Table 30 describes the field name, data type, description and processing steps of each field in the 
<large_areas> table. 
 

Table 30 - The <large areas> table 

Field Name Data Type Description Processing steps 
large_area_id Integer Unique id for each large area Assigned unique id 
large_area_name String(50) Name for each large area (sub-

region) 
In the study, <large_areas> = 
<sub_region>  
Example: South East Queensland 

county_id Integer Unique id for each county (local 
government area) 

See <Counties> table. In the study 
<counties> = 
<local_government_area>. 
Example: Logan City Council 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
There exists differences between the geographical classification systems used in the United States 
and Australia. For example, the United States has counties, whereas Australia has local government 
areas.  Figure 15 provides a comparison between the geographical classification system of UrbanSim 
in the US and the one implemented for Logan City.  
 

 

Figure 15 - Geographical classification adopted for UrbanSim for Meadowbrook 
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4.4.15 The <zones> table 

The <zones> table contains attributes of traffic analysis zones (TAZs) used in the travel model. 
 
Data for the <zones> table were sourced from: 

 Brisbane Traffic Analysis Zones dataset, 2012 
 

Table 31 describes the field name, data type, description and processing steps of each field in the 
<zones> table. 
 

Table 31 - The <zones> table 

Field Name Data Type Description Processing steps 
zone_id Integer Unique id for each zone Unique id (used BTSM_Zone) 

assigned by the Brisbane TAZ 
Dataset 

city_id Integer Unique id for each city Linking <zone_id> with 
corresponding <city_id> 

county_id Integer Unique id for each county Sourced from <county> table 
faz_id (optional) Integer Unique id for each forecast 

analysis zone or any user-
specified aggregation of zones 

n/a 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Figure 16 displays the traffic analysis zones (TAZs) applied to the Meadowbrook study area. 
 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 16 - Traffic Analysis Zones  

4.4.16 The <grid cells> table 

The <grid_cells > table contains attributes of the grid cells used for proximity estimations. 
 
Data for the <grid cells> table were sourced from: 

 User defined 
 

Table 32 describes the field name, data type, description and processing steps of each field in the 
<grid_cells> table. 
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Table 32 - The <grid cells> table 

Field Name Data Type Description Processing steps 
grid_id Integer Unique id for each grid cell Assigned unique id for each grid 

cell 
zone_id Integer Unique id for each zone Sourced from <zone> table 
relative_x Integer X coordinate in grid 

coordinate system 
Using GIS, generated grid cells 
of 150m x 150m covering the 
entire study area. 
Using GIS, calculated centroid 
for each grid cell 

relative_y Integer Y coordinate in grid 
coordinate system 

distance_to_highway Integer Distance of grid cell to nearest 
highway 

Generated centroids for each 
grid cell, using GIS. Overlayed 
major highways in the region. 
Defined vehicle access points to 
highways. Using GIS spatial 
analysis procedures, calculated 
Euclidean distance for each grid 
cell centroid to nearest highway 
access point. 

distance_to_arterial Integer Distance of grid cell to nearest 
arterial 

Same method as 
distance_to_highway (see 
above), except calculations 
were done for arterials 

distance_to_station Integer Distance of grid cell to nearest 
station 

Same method as 
distance_to_highway (see 
above), except calculations 
were done for rails stations 

percent water Integer Access to water supply for 
human consumption 

Generated centroids for each 
grid cell, using GIS. Overlayed 
water distribution network. 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 
Figure 17 displays the grid cells applied to the Meadowbrook study area. 
 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 17 - Grid cell centroids  
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4.4.17 The <counties> table 

The <counties> table contains a unique list of the counties in the region. These are mainly used for 
computing indicators. 
 
Data for the <counties> table were sourced from: 

 Australian Bureau of Statistics (ABS), The Australian Statistical Geography Standard 
(ASGS), 2011. 

 
Table 33 describes the field name, data type, description and processing steps of each field in the 
<counties> table. 
 

Table 33 - The <counties> table 

Field Name Data Type Description Processing steps 
county_id Integer Unique <id> for each 

county (local 
government area) 

Counties are an administrative region 
used in the United States of America. 
Australia does not have counties. The 
equivalent of <counties> used in the 
study was <local_government_area> 
Example: Logan City Council 

county_name Text Name of the county 
(local government area) 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.18 The <cities> table 

The <cities> table provides a list of cities in the region and is typically used for computing indicators 
by city. In adapting UrbanSim for Australia, <cities> = <suburbs> 
 
Data for the <cities> table were sourced from: 

 The Australian Statistical Geography Standard (ASGS), 2011 
 Logan City Council Property Database, 2010 

 
Table 34 describes the field name, data type, description and processing steps of each field in the 
<cities> table. 
 

Table 34 - The <cities> table 

Field Name Data Type Description Processing steps 
city_id Integer Unique id for each city 

(suburb) 
Unique id for each suburb 

city_name Text Name of the city Geographical Translation: <city_name> = 
<Suburbs> 
Rationale: Selected to enable aggregation 
and spatial analysis on suburb level. 
See UrbanSim – Australian Geographical 
Classification 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.19 The <building types> table 

The <building_types> table provides a list of the unique building types used to classify buildings. 
These are derived from local land use codes or building typologies. 
 
Data for the <building types> table were sourced from: 

 Logan City Council Planning Scheme, 2006 and 2011 
 Queensland Planning Provissions (QPP), Ver 2.0, 2010 
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Table 35 describes the field name, data type, description and processing steps of each field in the 
<building_types> table. 
 

Table 35 - The <building types> table 

Field Name Data Type Description Processing steps 
building_type_id Integer Unique <id> for building 

types 
Assigned unique <id> to each 
building type 

is_residential Integer 1 if residential, 0 otherwise  
building_type_name Text Short name of the building 

type 
Derived generic building type 
typology. 

Description 
(optional) 

Text Description of the building 
type 

n/a 

unit_name Text Used to denominate per_unit 
variables like price. Values: 
building_sqm, parcel_sqm 

 

generic_building_typ
e_id 

Integer Unique id for generic 
(aggregated) building type 

 

generic_building_typ
e_decsription 
(optional) 

Text Description of the generic 
building type 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.20 The <generic building types> table 

The <generic_building_types> table contains the generalised land use classification used for models 
such as the Real Estate Price Model. 
 
Data for the <generic building types> table were sourced from: 

 User defined 
 
Table 36 describes the field name, data type, description and processing steps of each field in the 
<generic_building_types> table. 
 

Table 36 - The <generic building types> table 

Field Name Data Type Description Processing steps 
generic_building_type_id Integer Unique id for the generic 

land use type 
User defined 

generic_building_type_na
me 

Text Descriptive name User defined 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.21 The <employment sectors> table 

The <employment_sectors> table contains definitions for the employment sectors used to classify 
jobs by industrial sector. In the Australia these are typically based on either the Standard Industrial 
Classification (SIC) system. 
 
Data for the <employment sectors> table were sourced from: 

 Australian and New Zealand Standard Industrial Classification (ANZSIC), 1993 
 
Table 37 describes the field name, data type, description and processing steps of each field in the 
<employment_sectors> table. 
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Table 37 - The <employment sectors> table 

Field Name Data Type Description Processing steps 
sector_id Integer Unique id for the employment 

sector 
Derived from the ANZIC, 1993 

name String(20) Descriptive name for the 
employment sector 

Derived from the ANZIC, 1993 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.22 The <employment ad-hoc sector groups> table 

The <employment_adhoc_sector_groups> table contains data for user-specified aggregation of 
employment sectors. 
 
Data for the <employment ad-hoc sector groups> table were sourced from: 

 Australian and New Zealand Standard Industrial Classification (ANZSIC), 1993 
 
Table 38 describes the field name, data type, description and processing steps of each field in the 
<employment_adhoc_sector_groups> table. 
 

Table 38 - The <employment ad-hoc sector groups> table 

Field Name Data Type Description Processing steps 
group_id Integer unique id for each ad-hoc sector 

group 
Derived from the ANZIC, 1993 

name String descriptive name for each ad-
hoc sector group 

Derived from the ANZIC, 1993 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.23 The <employment ad-hoc sector group definitions> table 

The <employment_adhoc_sector_group_definitions> table contains data for user-specified 
aggregation of employment sectors. 
 
Data for the <employment ad-hoc sector group definitions> table were sourced from: 

 Australian and New Zealand Standard Industrial Classification (ANZSIC), 1993 
 
Table 39 describes the field name, data type, description and processing steps of each field in the 
<employment_adhoc_sector_group_definitions> table. 
 

Table 39 - The <employment ad-hoc sector group definitions> table 

Field Name Data Type Description Processing steps 
sector_id Integer unique id for each employment 

sector 
Sourced from <sector> table 

Group_id String unique id for each ad-hoc sector 
group 

Sourced from 
<<employment_adhoc_sector_grou
ps> table 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.24 The <land use types> table 

The <land_use_types> table contains the list of land_use_types, reflecting some classification of land 
use regulations defining permissible uses and densities of future development.Land_use_types are 
synonymous with Zoning types: for example “residential 600”. 
 
Data for the <land use types> table were sourced from: 

 South East Queensland Planning Provisions (QPP), 2010 
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 Logan City Council Planning Scheme, 2006 
 
Table 40 describes the field name, data type, description and processing steps of each field in the 
<land_use_types> table. 
 

Table 40 - The <land use types> table 

Field Name Data Type Description Processing steps 
land_use_type_id Integer Unique id for land use type  
land_use_name Text Description of the land use 

type 
<land_use_types>are based on 
the newly published 
Queensland Planning 
Provisions (QPP), Version 1.0 

land_use_code Text Abbreviated code assigned 
to each land use (zone type). 

User derived 

generic_land_use_type_i
d 

Integer Unique id for the generic 
land use type 

See <generic_land_use_type> 
table 

unit_name (optional) Text Unit of measure of feature. 
Parcels = parcel_sqm, and 
Buildings = building_sqm 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

 

Figure 18 - The <land use types> table 

4.4.25 The <generic land use types> table 

The <generic_land_use_types> table contains the generalised land use classification used for models 
such as the Real Estate Price Model. 
 
Data for the <generic land use types> table were sourced from: 

 User defined 
 
Table 41 describes the field name, data type, description and processing steps of each field in the 
<generic_land_use_types> table. 
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Table 41 - The <generic land use types> table 

Field Name Data Type Description Processing steps 
generic_land_use_type_id Integer Unique id for the generic 

land use type 
 

generic_land_use_type_na
me 

Text Descriptive name  

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

 

Figure 19 - The <generic land use types> table 

4.4.26 The <development project status> table 

To indicate the status of the development project 
 
Data for the <development_project_status> table were sourced from: 

 Project statuses derived from the Pathway development application system at Logan City 
Council 

 
Table 42 describes the field name, data type, description and processing steps of each field in the 
<development_project_status> table. 
 

Table 42 - The <development project status> table 

Field Name Data Type Description Processing steps 
status_id Integer A unique identifier for the record Unique id assigned for each 

status 
status text The status of the project (1-6):  

[1] - in_active_development 
[2] - proposed_for_development 
[3] - planned_and_will_be_developed 
[4] - tentative 
[5] - not_available 
[6] - refused 

User defined 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

4.4.27 The <development templates> table 

The <development_templates> table, along with corresponding records in the 
<development_template_components> table represent templates that can be used to define virtually 
any size and configuration of a development project. The template structure is robust enough to 
include projects from a single house on an infill lot to a large subdivision, to a mixed use project with 
retail on the first floor and residential living above. 
 
Templates are selected if the density (see <development_constraints>) and <land_use_type_id> fit 
within the constraints of a parcel with enough available land. Note that the <land_use_type_id> of a 
template does not need to match the <land_use_type_id> of a parcel. Instead, there must be a record 
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in the <development constraints> table with a <generic_land_use_type_id> that corresponds to the 
<land_use_type_id> of the template, and has a <plan_type_id> that matches the parcel. 
 
Data for the <development templates> table were sourced from: 

 Residential Density Policy for Logan City Council, 2010 
 
Table 43 describes the field name, data type, description and processing steps of each field in the 
<development_templates> table. 
 

Table 43 - The <development templates> table 

Field Name Data Type Description Processing steps 
development_template_id Integer A unique identifier for the 

template 
 

percent_land_overhead  Integer The percent of land 
required for purposes other 
than buildings, e.g. 
landscaping, parking, roads, 
parks 

See Policy Paper on 
Residential Densities 

land_sqft_min Integer The minimum land area 
needed for the template 

See Policy Paper on 
Residential Densities 

land_sqft_max  Integer The maximum land area 
used by the template 

See Policy Paper on 
Residential Densities 

density_type String The density measure for the 
template. The value must be 
'units_per_acre' or 'far' 

 

density  Float  The density of the template See Policy Paper on 
Residential Densities 

land_use_type_id Integer The land use type id of the 
template 

See <land use types> table 

development_type 
(optional) 

String A description of the 
development type, e.g. 
single-family residential, 
retail, office 

 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

Table 44 contains the residential development templates used for Meadowbrook. 
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Table 44 - Residential development templates for Meadowbrook  

ID Type 
SEQ Land Use 
Classification 

Residential Densities (Logan City, 
2006, Qld) 

Residential Densities (Converted for 
UrbanSim) 

Lot size 
range 
(Land m2) 
(Min) 

Lot size 
range 
(Land m2) 
(Max) 

Max. 
Density(1) 
(Units / 
hectare) 

Lot size range 
(Land sqf )(2) 
(Min) 

Lot size 
range 
(Land 
sqf)(2) 
(Max) 

Max. 
Density 
(1) 
(Units / 
acre)(3) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
SD 
TH/U 
TH/U 
TH/U 
TH/U 
TH/U 
TH/U 
A 
A 
A 

Rural res 
Rural res 
Rural res 
Rural res 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res living 
Res choice 
Res choice 
Res choice 
Res choice 
Res choice 
Res choice 
Apart res 
Apart res 
Apart res 

40,000 
20,000 
10,000 
5,000 
2,000 
1,500 
1,000 
900 
800 
700 
600 
500 
450 
400 
350 
300 
250 
200 
160 
140 
120 
100 
80 
60 

100,000 
39,000 
19,999 
9,999 
4,999 
1,999 
1499 
999 
899 
799 
699 
599 
499 
449 
399 
349 
299 
249 
199 
159 
139 
119 
99 
79 

0.25 
0.5 
1 
2 
4 
6 
8 
9 
10 
12 
13 
16 
18 
20 
23 
26 
32 
40 
50 
57 
65 
78 
97 
129 

430,556 
215,278 
107,639 
53,820 
21,528 
16,146 
10,764 
9,688 
8,611 
7,540 
6,463 
5,386 
4,847 
4,308 
3,770 
3,231 
2,693 
2,154 
1,723 
1,508 
1,293 
1,077 
862 
646 

1076,390 
430,545 
215,267 
107,628 
53,809 
21,517 
16,135 
10,753 
9,677 
8,600 
7,529 
6,452 
5,375 
4,836 
4,298 
3,759 
3,221 
2,682 
2,143 
1,713 
1,497 
1,282 
1,066 
851 

0 
0 
0 
1 
2 
2 
3 
4 
4 
5 
5 
6 
7 
8 
9 
11 
13 
16 
20 
23 
26 
32 
39 
52 

 
SD - Single Dwelling 
TH/U - Town House or Unit 
A - Apartment 
 
(1) Maximum Density (Net Residential Density): A measure of housing density expressed as dwellings per hectare (per acre), 
calculated by adding the area of residential lots plus the area of local roads and parks, and then divided by the number of 
dwellings or residential lots created."(SEQRP, 2009, p166). 
(2) Australia Area Conversions for UrbanSim: square meter (m2) to square foot (ft2)  
(3) Australian Area Conversions for UrbanSim: hectare to acre 
 

4.4.28 The <development template components> table 

The <development_template_components> table represents buildings or parts of buildings included 
in a particular template. The records in this table are combined with the records in the 
<development_templates> table to generate project proposals. By breaking development templates 
into components, development project templates can be configured as hierarchies or combinations 
of building blocks, providing a very flexible means of representing a wide variety of development 
types. Note that the templates can be generated using real or hypothetical data, since they will be 
compared to regulatory constraints and the size constraints of parcels. This table is roughly 
equivalent to the <development_project_proposal_components> table. 
 
Data for the <development template components> table were sourced from: 

 Residential Density Policy for Logan City Council, 2010 
 
Table 45 contains the field name, data type, description and processing steps of each field in the 
<development_template_components> table. 
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Table 45 - The <development template components> table 

Field Name Data Type Description Processing steps 
component_id Integer A unique identifier for the 

component 
Assigned unique id for each 
component 

template_id Integer The id of the corresponding 
template in the 
development_template table 

Sourced from 
<development_tempate> table 

building_type_id Integer The building type id of the 
component 

Sourced from <building_types> 
table 

percent_of_building_sq
ft 

float The percent of the building 
area the component 
constitutes 

Assigned 100% 

construction_cost_per_
sqft 

float The cost of the template per 
square foot 

Validation -Construction cost per 
sqm for different building types. 
Appropriate <construction cost 
per sqm> for different buildings 
types for different areas (zones) 
in Logan should be further 
investigated 

building_sqft_per_unit Integer  The square feet per unit for 
residential buildings 

Assigned square feet (converted 
from sqm) for each component 

Velocity_function_id Integer A unique identifier. A 
particular 
development_template_com
ponent or 
development_project_comp
onent will have one 
velocity_function_id 
attached to it.  

Sourced from <velocity_function> 
table 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

4.5 Data Relationships 

Using UrbanSim requires the establishment of a relational database (See Figures 21a-21d). When 
using one of the existing default project templates supplied by UrbanSim, the study found that one 
needs to be very careful to be consistent with the XXX_id entries (i.e. parcel_id; zone_id; building_id, 
etc.) that appear in several different tables. Indeed, these variables make the link between different 
tables (like key attributers do so in any relational database). The type and size (format) (e.g. text, 25 
/ integer, 11 and float, 12, etc.) in the <meadowbrook> database had to be exactly consistent with 
the corresponding entries in the <seattle_parcel> database. This was time consuming, since these 
had to be double checked in order to avoid errors when estimating the models later in the process. 
Also, the names chosen for the entries in the tables composing the <Meadowbrook> database had to 
be consistent (exactly the same) with the names of the existing entries in the corresponding tables 
composing the <seattle-parcel> database. 
 
Ultimately, the study used Eclipse, a Java-based open source platform that allows a software 
developer to create a customised development environment (IDE), such as UrbanSim, to assist with 
debugging UrbanSim when attempting to run the model system. Most of the problems encountered 
in adapting and running UrbanSim were mostly around a missing XXX_id or inconsistent field names 
/ formats. Eclipse was extremely useful in running various diagnostic procedures to identify 
problems. 
 
Figures 20a-20d displays the relationships between tables. These relationships were not only 
important to ensure a level of data integrity, but greatly assisted in the process of cross-validation 
and the creation of synthetic data, where records were found to be absent (i.e. using a combination 
of statistical techniques such as inference, interpolation and proportional fitting) for individual 
parcels / buildings. 
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Figure 20(a) - Database design: Geography & Land Use Policy 
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Figure 20(b) - Database design: Buildings 
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Figure 20(c) - Database design: Households 
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Figure 20(d) - Database design: Jobs 
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5. Model Specification and Estimation  

5.1 Introduction 

Once the base-year data were prepared, the location choice and development models were specified 
(modified) to reflect local conditions in Meadowbrook. Once the models were specified, base year 
data for Meadowbrook were used to estimate them. Model estimation involves a statistical procedure 
that generates a coefficient value for each variable, which then gets applied in the forecast simulation. 
Several key statistical measures can be calculated to help to evaluate each explanatory variable and 
the model as a whole. These either directly reference values in the base-year data, or are calculated 
using data fields.  
 
Although incomplete, some model estimations with incomplete data were attempted early on in the 
study. This approach was taken because there is a tendency to be reluctant to perform model 
estimation runs until all data are ready and incorporated in UrbanSim. Performing initial model 
estimations in UrbanSim was critical to understanding how UrbanSim works, what results it 
produces and how to interpret them. Initial model estimations for Meadowbrook were done using 
the same model parameters as in the Seattle parcel example. This was useful to ensure that the 
models were working from a computational point of view by comparing the model estimation log file 
results of Meadowbrook with those of Seattle.  
 
Each model is specified by defining a set of variables.  These either directly reference values in the 
base data, or are calculated using data fields.  Variables in UrbanSim represent quantities of interest. 
These variables can be used in two principal ways: in specifying models and in computing indicators 
to assess simulation results. For example, a <distance_to_highway> variable might be used to help 
predict land values or household location choices; and a <population_density> variable might be used 
in computing indicators that are useful for evaluating simulation results. Variables are stored and 
managed in a variable library in UrbanSim. The variable library can be accessed from the tools menu 
on the menu bar at the top of the main window. Variables are described in detail in the UrbanSim 
User and Reference Guide (2011). Figure 21 shows the window that appears once a user selects the 
variable library options on the tools menu. Note that the contents of the variable library depends on 
what project is loaded. Existing variables can be selected or new variables can be added. 
 
 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 21 - The variable library 

 
The following sections describe each of the sub-models in more detail. 
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5.2 Real Estate Price Model 

5.2.1 Objective 

The supply of residential and non-residential real estate property is modelled by the Real Estate 
Development Model (REPM). The model consists of three sub-models that run in sequence with each 
model depending on the previous model’s outputs: The Expected Sales Price Model (ESPM), the 
Development Project Proposal Sampling Model (DPPSM) and the Building Construction Model 
(BCM) (see Figure 22).  
 
The ESPM selects proposals that are possible to be built, and predicts their expected price. Real estate 
prices are modelled using a hedonic regression of the log-transformed property value per square foot 
on attributes of the parcel and its environment, including land use mix, density of development, 
proximity of highways and other infrastructure, land use plan or zoning constraints, and 
neighbourhood effects. The BCM adds or deletes records in the buildings dataset and properly 
accounts for households or jobs unplaced due to demolition (sets their building_id to -1). 
 
The following assumptions apply: 

(1) Households, businesses, and developers are all price-takers, and market adjustments 
are made by the market in response to aggregate demand and supply relationships. 
Each responds, therefore, to previous period price information. 

 
(2) Location preferences and demand-supply imbalances are reflected in land values. 

Building value reflects the building replacement costs only, and can include variations 
in development costs due to terrain, environmental constraints or development policy. 

 
Following on these assumptions, UrbanSim applies a reduced-form hedonic regression model to 
establish the initial price and rent estimates based on structural and locational attributes, and 
combine these with a second step that incorporates short-term (within a year) market 
demand/supply tendencies. For the study, hedonic regression was estimated from property sales 
data. The hedonic regression equation captures interactions between market demand and supply, 
revealing implicit valuations for location and structural characteristics. Prices are updated by 
UrbanSim annually, after all construction and market activity is completed. 
 
The independent variables influencing land prices can be organised into site characteristics, regional 
accessibility, and urban-design scale effects, as shown below: 
Site characteristics 

 Development type 
 Land use plan 
 Environmental constraints 

Regional accessibility 
 Access to population and employment 

Urban design-scale 
 Land use mix and density 
 Proximity to highway and arterials 

 
Figure 22 shows the window that appears once a user selects the option to edit the variables in the 
real estate price model. Variables are sourced or can be added in the variable library. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 22 - Specification of the Real Estate Price Model (REPM) 

5.2.2 Algorithm 

The Real Estate Price Model (REPM) uses a hedonic regression structure, which is a multiple 
regression, estimated using Ordinary Least Squares (OLS), normally with the price specified as a log 
of price (Waddell, 2013).  

5.2.3 Data requirements 

Table 47 contains the list of tables that are used by the Real Estate Price Model in the parcel version 
of UrbanSim. 

Table 47 - Data tables used by Real Estate Price Model 

Table name Description 
<buildings> Individual buildings located on parcels (can be more than one per parcel) 
<residential_units> Individual residential units located within a building 
<zones> Zones used in the travel model, for accessibility and density variables 
<travel_data> Zone-to-zone skims from the transport model, for accessibility variables 
<households> Household data, for socio-economic and density variables 
<jobs> Employment data, for accessibility and density variables 

Source: Waddell, 2013 

 
The following sections provide a brief overview of each of the sub-models that form part of the Real 
Estate Price Model. From the study it soon became apparent that an understanding of these sub 
models are essential to running of UrbanSim. 

5.2.4 Expected Sales Price Model (ESPM) 

The ESPM is sometimes referred to as the <Development Project Proposal Regression Model 
(DPPRM). It runs in two parts.  The first part generates a set of all the development proposals that 
can possibly be built on every developable parcel, regardless of whether they will actually be built.  
The second part adds the expected sale price for all the proposals produced by the first part to the 
<development_project_proposals> dataset, sets the <status_id> = 4 (tentative or possible) and writes 
the dataset to the cache. 
 
Table 48 contains the list of datasets required by the Expected Sales Price Model (MySQL tables 
exported to cache). 
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Table 48 - Data tables used by the Expected Sales Price Model 

Table name Description 
<parcels> Individual parcels, usually based on property ownership, 

which may contain 0, 1 or more buildings 
<development_templates> User-provided templates describing different types of 

development projects. The contents of this table bear a strong 
resemblance to the <development_project_proposals> table 
because <development templates> become proposals if they 
fit within parcel constraints. Proposals become projects if 
they are chosen for construction by the Expected Sales Price 
Model (ESPM). 

<development_project_proposals> Proposals for development projects, either user-specified or 
simulated 

<development_constraints> Regulatory constraints on development, from comprehensive 
plans or other sources 

<real_estate_price_model_coefficients> A table to store the estimated coefficients to use for the 
variables that have been specified for the real estate price 
model 

<real_estate_price_model_specification> A table to store the specification of what variables to use for 
the real estate price model 

Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

 

To start, the ESPM determines whether a <development_project_proposals> dataset already exists 
in the base year cache.  If it is not found, an empty dataset will be created. If it is found, the ESPM will 
check for the presence of a "units_proposed" attribute (line 99 in ESPM) and calculate the 
units_proposed if not specified.   
 
The ESPM will create proposals for new development (green fields) and proposals for 
redevelopment (infill). The following sections outline these two processes in more detail. 

5.2.4.1 Proposals for new development (i.e. Greenfield) 

The potential parcels for new development are filtered by the parcel_filter_for_new_development 
expression in the prepare_for_run plugin. An expression such as: 
has_vacant_land_in_ugb_not_env_sens = 
numpy.logical_and(numpy.logical_and(urbansim_parcel.parcel.vacant_land_area>1000, 
parcel.is_in_urban_growth_boundary), numpy.logical_not(parcel.is_env_sens)) will for example 
consider only those parcels that have a vacant land area > 1000sqft within the urban growth 
boundary that are not environmentally sensitive. The ESPM then uses information about the parcel, 
applicable development constraints, and available development templates to determine which 
templates are allowed on which parcels. 

 

Development constraints 
Development constraints are included through a combination of user-specified spatial overlays and 
decision rules about specific types of development allowed in different situations. First, each parcel 
is assigned a series of overlays through spatial pre-processing using GIS overlay techniques. These 
overlays include features such as the following:  

 Land use plan designation  
 City (for the study, City = Suburb) 
 County (for the study, County=City) 
 Wetland designation  
 Floodplain management area 
 Stream or riparian buffer  
 High slope areas  
 Urban Growth Boundary (e.g. SEQ Urban Footprint) 

 
These overlays can be used to assign user-specified constraints on the type of development that is 
allowed to occur within each of these overlay designations. These constraints are interpreted as 
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“binding" constraints, and not subject to market pressure. Currently, if users wish to examine the 
impact of these constraints, they are required to "relax" a particular constraint within one scenario 
and compare the scenario results to a more "restrictive" policy.  Figure 23 provides a screenshot of 
the <development constraints> table for Meadowbrook. 
 

 

Source: Prototype Urbansim for Meadowbrook, Logan City, Qld 

Figure 23 - Development constraints table in UrbanSim 

Development templates 
From literature it has become apparent that home builders and developers are employing a portfolio 
of "standard housing type" ex ante in the development process and series of development pattern 
can be classified ex post through existing built environment components (Song and Knaap, 2007). 
UrbanSim adapted a procedure similar to (Song and Knaap, 2007) to classify the historical 
development pattern into development templates. Cluster analysis was used in the study to identify 
the development pattern for each major property type in the Meadowbrook study area. 
 
Important: The type of development proposal is determined by the generic_land_use_type__id.  For 
a parcel with generic_land_use_type__id=2 the excerpt from the development_templates and 
land_use_types tables below shows that development_templates 29 to 34 will be considered.  Figure 
26 provides an example from Meadobrook where six development proposals will be generated for 
each parcel that has a generic_land_use_type__id of 2.  The calculated value of units_proposed will be 
expressed as number of residential units or sqft depending on whether the density_type of the 
corresponding development template is <units_per_acre> or <far>.  The calculation is done in line 26 
of units_proposed_fraction based the density specified for the development template and the area of 
remaining land on the parcel (after accounting for space used for roads, parking areas, etc.). 
 
The "rules" (one or more) in the <development_constraints> table that apply to each parcel are 
dependent on the plan_type_id of the parcel matched with the <constraint_type> (<far> or 
<units_per_acre>) as well as the minimum and maximum density of development specified in the 
<development_constraints> table.  Densities can be unconstrained if they are specified as -1. 
 
The ESPM applies a final constraint by checking whether the <vacant_land_area> of the parcel falls 
within the range <land_sqft_min> to <land_sqft_max> specified for the <dev_template_id> assigned 
to the parcel (Lines 204 to 209) and then calculates the units proposed (Lines 210 to 221). 
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Source: Prototype Urbansim for Meadowbrook, Logan City, Qld 

Figure 24 - Development templates joined with land use types 

5.2.4.2 Proposals for redevelopment (i.e. infill / brownfield) 

The only difference between proposals for redevelopment and proposals for new development 
described above is that a different filter is used to initially select the parcels eligible for 
redevelopment.   
 
The parcel_filter_for_redevelopment could for example be expressed as low_improvement_ratio = 
(urbansim_parcel.parcel.improvement_value / (urbansim_parcel.parcel.unit_price * 
urbansim_parcel.parcel.existing_units) < 0.000001) * parcel.is_in_urban_growth_boundary 
 

5.2.4.3 A closer look at proposals generated 

The output of the ESPM is written to two datasets, <development_project_proposals> and 
<development_project_proposal_components>.  As indicated earlier, the former may or may not exist 
in the base-year data, the latter is always created by the ESPM but seems to only be cached if the 
former exists in the base year.  A record in the <development_project_proposals> table, when 
combined with one or more records in the <development_project_components> table, represents a 
"known" development project. This table would be populated with projects known to be coming in 
the future. If there are known development proposals in the pipeline, they should be recorded in the 
<development_project_proposals> table and indicated with <status_id> =3 (Planned). Planned 
proposals will be built when the <start_year> comes up regardless of <development_constraints> 
that apply to the parcel or existing buildings on the parcel.  
 
This table would also be populated during a simulation run for projects that are not yet complete, in 
other words, projects that are in the middle of developing according to their velocity function. It is 
entirely possible for a simulation run to happen without pre-populating this table with records. 
 
Figure 25 provides an example of the <development project proposals> table for Meadowbrook. 
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Source: Prototype Urbansim for Meadowbrook, Logan City, Qld 

Figure 25 - Development project proposals in the pipeline 

A record in the <development_project_proposal_components> table represents a portion of a 
development project identified in the <development_project_proposals> table. In some sense a single 
record here is meant to represent a single building, or part of a building. Therefore individual records 
here do not necessarily represent single free-standing buildings, although they are mostly treated 
that way. This table allows for the flexible representation of mixed uses to occur on a parcel. 
Examples include multiple free-standing buildings with different uses, a single building with multiple 
uses inside of it (a single record for each use), or further complex representations of mixed use. This 
table is not required by UrbanSim, but it is created by the developer model and cached for each 
simulation year. Figure 26 indicates the location of the <development_project_proposal_ 
components> table after running UrbanSim 
 

 

Source: Prototype Urbansim for Meadowbrook, Logan City, Qld 

Figure 26 - The <development project proposals components> table 
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5.2.5 Development Proposal Choice Model (DPCM) 

The Development Proposal Choice Model (DPCM) models real estate development as real estate 
project proposals competing for financing. A project proposal proposes developing a predefined real 
estate template (or proposal) on a given site, and a group of profit-maximization financial agents then 
pick proposals to finance with random utility maximization process. The DPCM assumes the financial 
agents' behaviour is motivated by profit (they attempt to maximize their profits), within constraints 
imposed by the physical environment and government imposed land use regulations. The main 
factors on their choices will then be factors influencing revenue from proposed projects, the costs of 
producing the projects, and the constraints relevant at those sites.  
 
The DPCM uses factors laid out in (Waddell, 2001b) in the revenue and costs calculation. The 
calculation of revenue or expected sale price of a proposal involves evaluating the price of the 
proposal with the real estate price model, and multiplying it by the anticipated size of the new 
development. The costs involve the land cost, construction cost, site preparation, and policy-based 
costs such infrastructure charges and contributions. In addition, in order to consider redevelopment, 
the developed parcels with relatively low improvement-to-land-value ratios are sampled and 
compared to Greenfield development. In order to equalize these and make them comparable, the 
costs of acquiring any existing buildings on a parcel and demolishing them are included in the case 
of redevelopment. The profitability calculation and filter are summarised in Table 49. 
 

Table 49 - Profitability calculation and filter for Real Estate Development 

Revenue:  
Expected sale price Predicted market price for the proposed project 

Costs:  
Land cost  
Acquisition cost of existing structure For redevelopment 
Demolition cost For redevelopment 
Hard construction cost Cost of proposed project 
Soft costs Development assessment fees, infrastructure 

charges, taxes and subsidies 
Filter:  

developable Regulatory constraints: land use zone, urban growth 
boundary, environmental constraints 

Re-developable  Improvement to land-value ratio of parcel 
Source: UrbanSim User Guide and Reference Manual (2011) 

5.2.6 Building Construction Model (BCM) 

The Building Construction Model (BCM) constructs (adds) buildings based on projects selected by 
the <Development_Proposal_Choice_Model>, and based on the <velocity_functions> that apply to the 
project. It uses a customised algorithm to load development projects, compare them to time-tables 
specified in velocity functions, and to add records to the building dataset with an appropriate 
quantity of the development within each project. 

 

The <velocity_functions> table is designed to hold the velocity functions that specify the rate at which 
development occurs. A Development Project Proposal has a calculated variable called 
<units_proposed> that is the total number of units that will be built. The calculated variable 
<annual_construction_schedule> in the Development Project Proposal Components dataset uses 
<units_proposed> to select which of the velocity functions in this table should apply based on the 
<building_type_id> and <units_proposed> of the Development Project Proposal Component. The user 
can specify a record from this table, using the <velocity_function_id>, to specify the construction 
schedule for projects specified in the <development_project_proposal> base year table. 
 
A particular <development_template_component> or <development_project_component> will have 
one <velocity_function_id> attached to it. As an example, a velocity function with the annual 
construction schedule [0, 0, 0, 33, 66, 100] will have no construction in its first 3 years, will be 33% 
complete in year 4, and will be 66% and 100% complete in years 5 and 6, respectively. 
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Datasets required by the Building Construction Model (MySQL tables exported to cache): 

 <buildings> 
 <development_project_proposals> 
 <velocity_functions> 

5.3 Household Transition Model (HTM) 

5.3.1 Objective 

The Household Transition Model (HTM) predicts new households migrating into the study area, or 
the loss of households emigrating from the study area, or the net increase in households due to 
individuals leaving an existing household to form a new one (Waddell, 2013). The role of the HTM is 
to keep the household data in the simulation synchronised with aggregate expectations of population 
and households. 
 
The Household Transition Model (HTM) accounts for changes in the distribution of households by 
type over time. In reality, these changes result from a complex set of social and demographic changes 
that include aging, household formation, divorce and household dissolution, mortality, birth of 
children, migration into and from the region, changes in household size, and changes in income, 
among others. The data (and theory) required to represent all of these components and their 
interactions adequately are complex, and although these behaviors have been recently implemented 
in UrbanSim they were not available for use within the time constraints of this study. 
 
Instead, the HTM, uses external control totals of population and households by type (the latter only 
if available) to provide a mechanism for the user to approximate the net results of these changes. 
Analysis by the user of local demographic trends may inform the specification of control totals with 
distributions of household size, age of head, and income. If only total population is provided in the 
control totals, the model assumes that the distribution of households by type remains static. 
 
The HTM compares the total number of households (possibly by type) in the <households> table at 
the beginning of a simulation year, to the total number of households (by type) specified by the user 
in the <annual household control totals> table for that year. If the control total value is greater, the 
model adds the necessary number of households to the <household> table by sampling existing 
households (of the same type) and duplicating them. If the control totals indicate a declining 
household count (by type) then the appropriate number of households in the data are selected at 
random and removed.  
 
The study has noted that the model can be configured by the user's choice of specification of the 
annual control totals. If no household characteristics are included in the control totals, then the 
synchronisation is done for the total number of households. Otherwise it is done by the categories 
present in the control totals. Household births are added to a list of movers that will be located by 
the Household Location Choice Model (HLCM). Household deaths, on the other hand, are accounted 
for by the HTM by removing those households from the housing stock, and by properly accounting 
for the vacancies created by their departure. 

5.3.2 Algorithm 

The model compares the total number of households (by type) in the households table at the 
beginning of a simulation year, to the total number of households (by type) specified by the user in 
the annual household control totals for that year. If the control total value is higher, the model adds 
the necessary number of households to the household table by sampling existing households (of the 
same type) and duplicating them. If the control totals indicate a declining household count (by type) 
then the appropriate number of households in the data are selected at random and removed. The role 
of this model is to keep the household data in the simulation synchronized with aggregate 
expectations of population and households. 
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5.3.3 Data requirements 

Table 50 contains the list of tables that are used by the Household Transition Model in the parcel 
version of UrbanSim. 
 
The following tables are used by the Household Transition Model in the parcel version of UrbanSim. 
 

Table 50 - Data tables used by Household Transition Model 

Table name Description 
<annual_household_control_totals> Annual aggregate control totals for households, optionally by type 
<households> Synthesized households  
<persons> Synthesized persons 

Source: Waddell, 2013 

 

5.4 Employment Transition Model (ETM) 

5.4.1 Objective 

The Employment Transition Model (ETC) predicts new jobs being created within or moved to the 
area by businesses, or the loss of jobs in the area - either through closure of a business or relocation 
of a business establishment out of an area (Waddell, 2013). 
 
Employment is classified by the user into employment sectors based on aggregations of Standard 
Industrial Classification (SIC) codes. Typically 10 to 20 sectors are defined based on the local 
economic structure. Aggregate forecasts of economic activity and sectoral employment are 
exogenous to UrbanSim, and are used as inputs to the model. For the study these forecasts were 
obtained from the Queensland Government, Office of Economic and Statistical Research (OESR) 
 
The Employment Transition Model (ETM) integrates exogenous forecasts of aggregate employment 
by sector with the UrbanSim database by computing the sectoral growth or decline from the 
preceding year, and either removing jobs from the database in sectors that are declining, or queuing 
jobs to be placed in the employment location choice model for sectors that experience growth. If the 
user supplies only total employment control totals, rather than totals by sector, the sectoral 
distribution is assumed consistent with the current sectoral distribution. For Meadowbrook, total 
employment control totals were provided per sector for the base-and each proceeding simulation 
year (e.g. 2006-2031) 
 
In cases of employment loss, the probability that an establishment will be removed is assumed 
proportional to the spatial distribution of establishments in the sector. The establishments that are 
removed vacate the space they were occupying, and this space becomes available to the pool of 
vacant space for other establishments to occupy in the location component of the model. This 
procedure keeps the accounting of land, structures, and occupants up to date. New establishments 
are not immediately assigned a location. Instead, new establishments are added to the database and 
assigned a null location, to be resolved by the Business Location Choice Model (BLCM). 

5.4.2 Algorithm 

The model compares the total number of jobs by sector in the establishments table at the beginning 
of a simulation year, to the total number of jobs by sector specified by the user in the annual 
employment control totals for that year. If the control total value is higher, the model adds the 
necessary number of establishments to the establishments table by sampling existing establishments 
of the same sector and duplicating them until enough jobs have been added. If the control totals 
indicate a declining job count for a sector then the appropriate number of establishments in the data 
are selected at random and removed. The role of this model is to keep the number of jobs in the 
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establishments data in the simulation synchronized with aggregate expectations of employment in 
the region. 

5.4.3 Data requirements 

Table 51 contains the list of tables that are used by the Employment Transition Model in the parcel 
version of UrbanSim. 
 

Table 51 - Data tables used by Business Transition Model 

Table name Description 
<annual_employment_control_totals> Annual aggregate control totals for employment by sector 
<jobs> Jobs synthesized by sector 

Source: Waddell, 2013 

 

5.5 Employment Relocation Model (ERM) 

5.5.1 Objective 

The Employment Relocation Model (ERM) predicts the relocation of jobs (business establishments) 
within the region each simulation year. Employment relocation and location choices are made by 
businesses. In the UrbanSim version used by this study, individual jobs was used as the units of 
analysis.  
 
The Employment Relocation Model (ERM) predicts the probability that jobs of each type will move 
from their current location or stay during a particular year. This is a transitional change that could 
reflect job turnover, layoffs, business relocations or closures. Similar to the economic transition 
model when handling job losses in declining sectors, the model assumes that the probability of 
moving varies by sector but not spatial characteristics (Waddell, 2013). All placements of jobs are 
managed through the employment location choice model.  
As in the case of job losses predicted in the economic transition component, the application of this 
model requires subtracting jobs by sector from the buildings they currently occupy, and the updating 
of the accounting to make this space available as vacant space. These counts will be added to the 
unallocated new jobs by sector calculated in the employment transition model. The combination of 
new and moving jobs serve as a pool to be located in the employment location choice model. Vacancy 
of non-residential space will be updated, making space available for allocation in the employment 
location choice model.  

5.5.2 Algorithm 

The Employment Relocation Model is implemented as a cross-classification rate-based model, with 
a probability of moving by employment sector applied to each establishment, each simulation year. 
For example, if an establishment is in the retail sector, their probability of moving would be looked 
up by finding the retail sector entry in the <annual_job_relocation_rates> table. Let’s assume the rate 
in the table is .25. This means that there is a 25% chance that the job will move in any given year, and 
75% chance the job will not move in that year. The model uses Monte Carlo Sampling to determine 
the outcome. It works by drawing a random number (from the uniform distribution, between 0 and 
1), and comparing that random draw to the probability of moving for each household. So with a job 
probability of 0.75 that the household will stay, if the model draws a random number with a value 
higher than 0.75, the model will predict that the job will move in that year. 

5.5.3 Data requirements 

Table 52 contains the list of tables that are used by the Employment Relocation Model in the parcel 
version of UrbanSim. 
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Table 52 - Data tables used by Relocation Transition Model 

Table name Description 
<annual_job_relocation_rates> Annual relocation rates of jobs by sector 
<jobs> Jobs synthesized by sector 

Source: Waddell, 2013 

 

5.6 Household Relocation Model (HRM) 

5.6.1 Objective 

The Household Relocation Model (HRM) predicts the relocation of households within the area each 
simulation year. 
 
The Household Relocation Model (HRM) is similar in form to the Business Relocation Model (ERM) 
described above. The same algorithm is used, but with rates or coefficients applicable to each 
household type. For households, mobility probabilities are estimated from the Census Current 
Population Survey, which provides a national database on which annual mobility rates are computed 
by type of household. These will reflect differential mobility rates for renters and owners, and 
households at different life stages. 
  
Application of the HRM requires subtracting mover households by type from the housing stock by 
building, and adding them to the pool of new households by type estimated in the Household 
Transition Model (HTM). The combination of new and moving households serves as a population of 
households to be located by the Household Location Choice Model (HLCM). Housing vacancy is 
updated as movers are subtracted, making the housing available for occupation in the household 
location and housing type choice model.  

5.6.2 Algorithm 

The Household Relocation Model is implemented as a cross-classification rate-based model, with a 
probability of moving by age and income category applied to each household in the synthetic 
population, each simulation year. For example, if a household has head of age 31 and an income of 
$47,500, their probability of moving would be looked up by finding the interval within the age and 
income classes in the <annual_household_relocation_rates> table. This means there is a 25% chance 
the household will move in any given year, and 75% chance they will not move in that year. The 
model uses Monte Carlo Sampling to determine the outcome. It works by drawing a random number 
(from the uniform distribution, between 0 and 1), and comparing that random draw to the 
probability of moving for each household. 

5.6.3 Data requirements 

Table 53 contains the list of tables that are used by the Household Relocation Model in the parcel 
version of UrbanSim. 
 

Table 53 - Data tables used by Household Relocation Model 

Table name Description 
<annual_household_relocation_rates> Annual relocation rates of households by type 
<jobs> Synthesized households 

Source: Waddell, 2013 
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5.7 Household Location Choice Model (HLCM) 

5.7.1 Objective 

The Household Location Choice Model (HLCM) predicts the location choices of new or relocating 
renter and owner households. 
 
In the Household Location Choice Model (HLCM), as in the business location choice model, the model 
predicts the probability that a household that is either new (from the transition component), or has 
decided to move within the area (from the mobility component), will choose a particular location 
defined by a residential building. As before, the form of the model is specified as multinomial logit, 
with random sampling of alternatives from the population of available (vacant) housing units, 
including those units vacated by movers in the current year.  
 
For both the household location and business location choice models, the study took stock of 
available space as fixed in the short term (current year), and assumed that locators are price takers. 
 
The model architecture allows location choice models to be estimated for households stratified by 
income level, the presence or absence of children, and other life cycle characteristics. Alternatively, 
these effects can be included in a single model estimation through interactions of the household 
characteristics with the characteristics of the alternative locations. The version of Urbansim used in 
the study is based on the latter but is general enough to accommodate stratified estimation, for 
example by household income. For example, for the Meadowbrook application of the model, 
households were stratified by 8 income categories and household size of 1,2,3,4,5 or more. Income 
and household size provided a strong basis for differentiating among consumers with substantially 
different preferences and trade-offs in location choices. The Meadowbrook implementation of 
UrbanSim did not differentiate households according to their tenure choice (i.e. rent or purchased). 
Given the importance of this distinction for understanding the impacts of house prices and rents on 
location choices this could be considered in future applications of UrbanSim. 
 
The variables used in the model are drawn from the literature in urban economics, urban geography, 
and urban sociology. An initial feature of the model specification is the incorporation of the classical 
urban economic trade-off between transportation and land cost. This has been generalised to account 
not only for travel time to the classical monocentric centre, the CBD, but also to more generalised 
access to employment opportunities and to shopping (Waddell, 2013). These accessibilities to work 
and shopping are measured by weighting the opportunities at each destination zone with a 
composite utility of travel across all modes to the destination, based on the log-sum from the mode 
choice travel model.  
 
The independent variables can be organized into the three categories of housing characteristics, 
regional accessibility, and urban-design scale effects as shown below. 
 
Housing Characteristics 

 Prices (interacted with income) 
 Development types (density, land use mix)  
 Housing age 

Regional accessibility 
 Job accessibility by auto-ownership group 
 Travel time to CBD and airport 

Urban design-scale (local accessibility) 
 Neighbourhood land use mix and density 
 Neighbourhood employment 

 
Similar to the Real Estate Price Model, the specification of the household location choice model is 
done by either adding new or using existing variables from the variable library in UrbanSim. Once 
the HLCM has been specified, model estimation can proceed by selecting the <run estimation> 
function, by performing a right-mouse-click on the <household_location_choice_model> node. Figure 
27 displays a screenshot of an estimation run of the HLCM that was completed successfully for 
Meadowbrook. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 27 - Estimation of the household location choice model 

5.7.2 Algorithm 

Households to be located by this model are those that were added by the Household Transition Model 
or predicted to move by the Household Relocation Model. The model selects all those households that 
need to find housing, and identifies all available, vacant housing units within the simulation year. The 
model uses a Multinomial Logit Model structure to generate location choice probabilities across the 
choice set for each household. The location probabilities are used with Monte Carlo Sampling to make 
a determination for each household regarding which of the available locations they will choose. Once 
a household has chosen a location, that location is committed to the household and the residential 
unit becomes unavailable for any other households, until such time as the occupying household is 
predicted to move. 

5.7.3 Data requirements 

Table 54 contains the list of tables that are used by the Household Location Choice Model in the parcel 
version of UrbanSim. 
 

Table 54 - Data tables used by Household Location Choice Model 

Table name Description 
<households> Synthesized households 
<buildings> Buildings from which available residential units are evaluated for 

location 
<zones> Zones are used to compute density, social composition, and 

accessibility variables 
<travel_data> Skims from the travel model are used to compute accessibility 

variables 
Source: Waddell, 2013 

 

5.8 Employment Location Choice Model (ELCM) 

5.8.1 Objective 

The Employment Location Choice Model (ELCM) predicts the location choices of new or relocating 
establishments. 
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In this model, we predict the probability that a job is either new (from the Employment Transition 
Model), or has moved within the area (from the Employment Relocation Model), will be located at a 
particular site. Buildings are used as the basic geographic unit of analysis in the current model 
implementation. Each job has an attribute of space it needs based on the jobs within the 
establishment, and this provides a simple accounting framework for space utilisation within 
submarkets. The number of locations available for a job to locate within a submarket will depend 
mainly on the total square footage of non-residential floor space in the submarket, and on the density 
of the use of space (square feet per employee).  
 
Age of buildings is included in the model to estimate the influence of age depreciation of commercial 
buildings, with the expectation that businesses prefer newer buildings and discount their bids for 
older ones. This reflects the deterioration of older buildings, changing architecture, and preferences, 
as is the case in residential housing. There is the possibility that significant renovation will make the 
actual year built less relevant, and we would expect that this would dampen the coefficient for age 
depreciation. The application of UrbanSim for Meadowbrook did not attempt to model maintenance 
and renovation investments and the quality of buildings.  
 
Density, the inverse of lot size, is included in the location choice model. We expect businesses, like 
households, to reveal different preferences for land based on their production functions and the role 
of amenities such as green space and parking area. As manufacturing production continues to shift 
to more horizontal, land-intensive technology, we expect the discounting for density to be relatively 
high. Retail, with its concentration in shopping strips and centres, still requires substantial surface 
land for parking, and is likely to discount bids for density.  
 
The model expects that certain sectors, particularly retail, show some preference for locations near 
a major highway, and are willing to bid higher for those locations. Distance to the nearest highway 
or major arterial roads was measured in meters, using grid cell spatial queries. The study area was 
also located in a sub-region of the greater Brisbane Metropolitan area and for this reason the impact 
of accessibility to the Brisbane CBD was considered insignificant or the reverse of that in the 
traditional monocentric model.  
 
As with the Household Location Choice Model, the application of the model produces demand by each 
business type for building locations.  
 
The independent variables used in the business location choice model can be grouped into the 
categories of real estate characteristics, regional accessibility, and urban-design scale effects as 
shown below: 
 
Real Estate Characteristics 

 Prices 
 Development type (land use mix, density) 

Regional accessibility 
 Access to population 
 Travel time to CBD, airport 

Urban design-scale 
 Proximity to highway, arterials 

 
Similar to the Real Estate Price Model, the specification of the employment location choice model 
(ELCM) is done by either adding new or using existing variables from the variable library in 
UrbanSim. Once the ELCM has been specified, model estimation can proceed by selecting the <run 
estimation> function on the <employment_location_choice_model> node. Figure 28 displays a 
screenshot of an estimation run of the ELCM that was completed successfully for Meadowbrook. 
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 28 - Estimation of the employment location choice model 

5.8.2 Algorithm 

Jobs to be located by this model are those that were added by the Business Transition Model or 
predicted to move by the Business Relocation Model. The model selects all those jobs with no 
location, and identifies all available, vacant non-residential space within the simulation year. The 
model uses a Multinomial Logit Model structure to generate location choice probabilities across the 
choice set for each locating job. The location probabilities are used with Monte Carlo Sampling to 
make a determination for each job regarding which of the available locations they will choose. Once 
a job has chosen a location, that location is committed to the job and the space becomes unavailable 
for any other locating jobs, until such time as the occupying job is predicted to move. 

5.8.3 Data requirements 

Table 55 contains the list of tables that are used by the Employment Location Choice Model in the 
parcel version of UrbanSim. 
 

Table 55 - Data tables used by Employment Location Choice Model 

Table name Description 
<jobs> Jobs table with an inventory of jobs per sector 
<employment_sectors> Employment sectors defined using SIC classifications of industry  
<buildings> Buildings from which available non-residential sqft are evaluated 

for location 
<zones> Zones are used to compute density, social composition, and 

accessibility variables 
<travel_data> Skims from the travel model are used to compute accessibility 

variables 
Source: Waddell, 2013 
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6. Policy Scenarios 

6.1 Defining Scenarios 

The running of scenarios required input data from the base year database and/or scenario database 
(user-specified). The scenario database contains additional and augmenting data to alter the base 
year data when simulating a particular scenario. In other words, the scenario database contains 
tables specifying different possible futures, e.g. tables of exogenous events scheduled for future years. 
Any of the scenario tables may be placed in either the base year or a separate scenario database, 
although most are placed in the base year database. For the Meadowbrook study, only a base-year 
database was established. In addition to the base year tables, the base year database contained 
separate tables that represented a particular scenario. For example, to reflect an annual population 
growth rate of 5% for scenario two, a copy of the <annual_household_control_totals> table was 
created, and the population total for each simulation year was adjusted to reflect a 5% annual growth 
rate. Similar changes were made to the <annual_employment__control_totals>; 
<annual_relocation_rates_for_jobs>; target_vacancies> <land_use_types> and 
<development_constraints> tables to reflect scenario two (see table 56). 

6.2 Selecting and Configuring a Scenario 

To select a scenario to run or configure its options, a user must open the <Scenarios> tab and use the 
XML tree view on the left hand side to select and configure the scenario. In general, projects can 
contain multiple scenarios, all of which will be shown in the XML tree. Figure 29 provides a 
screenshot of the Scenario Manager in UrbanSim, where with Meadowbrook as a scenario. The 
Scenario Manager allows a user to specify the first and last year for a simulation run as well as select 
the models that will be run as part of the simulation. The Scenario Manager also provides some 
advanced settings that includes setting a level for debugging. Once the simulation has been 
configured, a user can proceed by selecting the <Start Simulation Run> button. Once a simulation has 
started, the <Start Simulation Run> button label changes to <Pause Simulation Run>. A <Cancel 
Simulation Run> button is also available while the simulation is running. UrbanSim assigns a run 
name to each simulation run, which starts with "run" and assigns a date and time to the run. Run 
progress bars provides an indication of progress. 
 
Important note: At the time of this study, Eclipse SDK (Juno) was used in addition to UrbanSim for 
debugging. Eclipse SDK (Juno), is a Java-based open source platform that allows a software developer 
to create a customised development environment (IDE).  
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Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 29 - The Scenario Manager  

Once a scenario run has been completed, the results are stored under the <runs> folder that can be 
accessed by the user by opening the <Opus Data> tab. Figure 30 displays a scenario run for 
Meadowbrook where the results were stored for each simulation year.  
 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 30 - Viewing and exporting scenario run results 
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7. Model Results 

7.1 Introduction 

Results can be accessed and viewed by selecting the <Results tab. The Results Manager of UrbanSim 
has two main functions: to manage simulation runs associated with a project and to allow the 
analyses of simulation runs through the use of indicators. This section explores both briefly.  

7.2 Managing Simulation Runs 

The "Simulation Runs" node captures all available simulation runs for a project (e.g. 
run_2014_09_26_17_30). A couple operations can be performed on a simulation run. To view 
information about a given run, right-click on the run and select "Show details”. To remove all traces 
of a simulation run, including the data on disk, right-click on the run and select ”Remove run and 
delete from hard-drive”. 

7.3 Analysing Results with Indicators 

Indicators in UrbanSim are variables defined explicitly for use as a meaningful measure. Like model 
variables, they can be defined using the "Variable Library" in UrbanSim, accessible through the tools 
menu. An indicator can be visualised in UrbanSim as either a map or as a table in a variety of formats. 
The GUI provides two ways to use indicators to analyse what has happened in a simulation run: (a) 
interactive result exploration and (b) batch indicator configuration and execution.  

7.3.1 Interactive result exploration 

The UrbanSim's GUI’s <Result Browser>, available from the <tools> menu, allows interactive 
exploration of simulation results. The Result Browser presents a selectable list of available 
simulation runs, years over which those simulations were run, and available indicators. A user can 
configure an indicator visualization by selecting a simulation run, a year, and an indicator. To 
compute and visualise the configured indicator, simply press the “generate results” button (see 
Figure 31). The indicator will then be computed for the year of the selected simulation run. After it is 
computed, a tab should appear at the bottom of the window with the name of the indicator. Subtabs 
allow you to see the results as a table or map. 
 

 
Source: Urbansim Prototype for Meadowbrook, Logan City, Qld (2011) 

Figure 31 - Using the results browser 
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7.3.2 Batch indicator configuration and execution 

In some cases the same set of indicators needs to be applied to many runs. UrbanSim provides the 
ability to configure and save a group of indicators that can be executed on demand. In the GUI, this 
functionalise is supported with "indicator batches". To create a new indicator batch, a user is required 
to right-click on the <Indicator_batches> node in the tree and select <Add new indicator batch…> 
(see Figure 32). A new batch will be created under the <Indicator_batches> node. A batch is a 
collection of “Indicator visualization” definitions. Each indicator visualization is a configuration of 
the indicator variable to be used, a visualization style (e.g. map or table), and some format options. 
To add a new indicator visualization to the batch, right-click on the respective batch and select <Add 
new indicator visualization…>”. A dialog box will appear where you can define the visualization. The 
visualization options for an indicator visualization are discussed in depth in the UrbanSim User and 
Reference Guide (2011) 
 

 

Figure 32 - Creating a new indicator batch & visualization in UrbanSim 
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Appendix 8 - Final 4-Stage Framework 

The aim of this appendix is to provide an executive summary of the final 4-Stage Urban Sustainability 
Assessment Framework developed by this study. The final 4-Stage Framework was the result of 
several design cycles, all discussed in detail in this study.  
 
For a detailed description and understanding of the activities and stages of the framework, this 
appendix should be read in conjunction with the following sections in the study: 

 Chapter 4, Section 4.3 - Design Cycle 2 - A Preliminary Framework,  
 Chapter 4, Section 4.4.5 - Summary of amendments to the preliminary framework,  
 Chapter 4, Section 4.5.3 - Summary of amendments to the preliminary framework,  
 Chapter 4, Section 4.6.4 - Summary of amendments to the revised framework. 

 

Overview 

Derived from an ISA-framework of Weaver and Rotmans (2006), the 4-Stage Framework comprised 
four stages, namely (1) scoping; (2) envisioning; (3) experimenting and (4) assessment. 
 
An eight-step feedback and learning process spans all four stages, and includes: stakeholder 
identification and selection; problem scoping; objectives and evaluation criteria; alternative policy 
scenarios; model preparation and confidence building; simulation; assessment and review; and 
preferred policy.  Each of these steps is defined by a series of more detailed steps.  At the core of the 
framework is integration and participatory reflective learning by scientists, practitioners, modellers 
and decision-makers.  
 
Figure 1 presents a circular diagram of the 4-Stage Framework. 

 
Figure 1 - Final 4-Stage Framework  
 
The assessment of sustainability requires that the diverse values of stakeholders are represented in 
the context-specific interpretation of sustainability.  Context management forms an integral part of 
framework implementation.  Many methods for context management rely on stakeholder 
involvement and there are numerous participatory methods for engaging stakeholders.  Stakeholder 
input in the framework leads to an awareness of the importance of social-economic context and the 
importance of organisational and/or institutional factors. Unlike some impact assessment 
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approaches, the motivation for the framework is not accurate assessment and forecasting, which is 
simply not attainable for complex urban systems. 
 
At a minimum, the procedure involves one iteration of each of the four stages, and preferably, further 
iterations.  After the first iteration, and on the basis of the review in stage four and the results of the 
other stages, a further round of stakeholder involvement in each stage could include new 
stakeholders, while others can be left out of the sustainability assessment process.  The quality of the 
assessment process depends on the consistency and coherence of the assessment process itself, on 
the quality of the analytical rigor in terms of the methods and tools used, and the consistency and 
transparency of the process. 
 
The use of support tools form an integral part of framework implementation.  For the study, the 
framework incorporated a combination of support tools across all four stages and included 
conceptual modelling in Stage 1; scenario workshops in Stage 2; agent-based modelling in Stage 3 
and multi-criteria assessment (MCA) in Stage 4. 
 

Final Framework: Stage 1 - Scoping 
 
The first stage of the framework involves activities aimed at getting a better understanding of all 
those factors that are perceived to be contributing to the unsustainability of an area or reasons why 
an existing policy might be considered to be unsustainable from different perspectives (Weaver and 
Rotmans, 2006). The scope of Stage 1 activities and the position and relationship of support tools and 
modelling instruments are depicted in Figure 2. 

 

 

Figure 2 - Final framework - Stage 1: Scoping 

 
A summary of the scoping stage activities is outlined in Table 1.  
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Table 1 – Final framework - Stage 1: Scoping activities  
 

Framework Stage 1 

 
 STAKEHOLDER IDENTIFICATION & SELECTION 

 Identify and list all potential stakeholders 
 Identify their interests (overt or hidden) in relation to the persistent problem being 

addressed 
 Indicate the relative priority that should be given to each stakeholder in meeting their 

interests 
 Identify stakeholders that are the source of the project’s legitimacy and involve them in 

early decisions that define the scope of the assessment process 
 Select the most appropriate participatory method to engage with the most relevant 

stakeholders in the process 
 Establish a core stakeholder group (optional) 

 
 PROBLEM PERCEPTION 

 Provide a narrative assessment of the problem 
 Make different perspectives of the problem among stakeholders explicit 
 Ensure that alterative problem definitions and perceptions are included in the assessment 
 Use the input of the stakeholders to refine understanding of the persistent problem in 

question 
 Identify or develop a shared problem perception (if possible) 
 Specify current & historical policy context for the problem, including policy options & 

proposals to resolve the problem. 
 
 ASSESSMENT PURPOSE 

 Once a better understanding of the problem perception exists, proceed with clarifying the 
purpose of the assessment:  
 Retrospective - to assess existing policy options that have been implemented or are 

considered for implementation. 
 Prospective - to inform the development of new policy options. 
 Concurrent - to assess existing policy with the aim to retain/adapt and/or develop 

new policy options. 
 Clarify the purpose and benefits of using the framework for policy development and 

assessment 
 
 SYSTEM ANALYSIS 

 Define the system that must be assessed in order to analyse the problem.  
 Define & justify the geographical boundaries. 
 Identify how well the current system is performing (i.e. benchmarking) by using relevant 

System Condition Indicators. 
 Analyse and present data in 3 different spatial (macro, meso and micro) and at least 2 

temporal scales (1-5 years; 25-50 years) 
 Develop a qualitative model of the study area showing the main features and 

interrelations between features by using techniques such as Fuzzy Cognitive Modelling 
 Limit the initial number of variables when using qualitative modelling (e.g. Fuzzy 

Cognitive Mapping) when engaging with stakeholders 
 Outline previously produced plans and policies & identify any obvious deficiencies. 
 Identify main drivers of unsustainability and perceived impacts. 

 
 PROBLEM SCOPING & DEFINITION 

 Informed by the problem perception and the results of the system analysis, use system 
analysis lenses to ensure an integrated perspective and analysis of the system. 

 Define key strengths, weaknesses, opportunities and constraints (SWOT) 
 
 ASSESSMENT PLAN 

Conclude the scoping stage with a detailed assessment plan, outlining the following: 
 Problem perception / significance 
 Assessment objective / expected outcome 
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Framework Stage 1 

 Assessment method 
 Scope statement of modelling activities. Evaluate and select the appropriate combination 

of model instruments and tool supports for framework implementation by taking into 
account the assessment purpose, context and the type of policy responses being pursued. 

 Resources (financial, data, etc.) 
 Risks (technical, institutional, political and public) 
 Specify exclusions (out-of-scope) 
 Include a communication strategy (optional) 
 Secure management approval 

 
   SUPPORT TOOLS 

Use the following support tools for the scoping stage: 
 Qualitative Modelling (e.g. Fuzzy Cognitive Mapping) 
 System Condition Indicators 
 SWOT - Strengths, Weaknesses, Opportunities and Threats 
 Power / Interest Grid for Stakeholder Prioritisation 

 

 
 

Final Framework - Stage 2: Envisioning 
 
Informed by the outputs of stage one, the second stage of the framework involves a context specific 
interpretation of sustainability, which includes the development of a shared vision, objectives, 
sustainability criteria and scenario policy options to achieve the vision (Weaver and Rotmans, 2006). 
The aim of this stage is to identify all possible solutions in response to the problem defined in Stage 
1. The scope of Stage 2 and the position and relationship of support tools are depicted in Figure 2. 
 

 

Figure 2 - Final Framework - Stage 2: Envisioning 
 
A summary of the envisioning stage activities of the preliminary framework is outlined in Table 2. 
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Table 2 - Final framework - Stage 2: Envisioning activities  
 

Framework Stage 2 

 
 CONFIRM SUSTAINABILITY CHALLENGES 

 Provide a brief overview of the key sustainability challenges identified in stage one 
 Confirm agreement on these challenges from Stakeholders 

 
 DRAFT A SUSTAINABILITY VISION 

 Establish a common interpretation of what sustainability is in this context in 
consultation with key stakeholders 

 Proceed with an ‘educational conversation’, prior to the start of a visioning process (e.g. 
explain why urban growth / renewal are important for sustainability) 

 Develop a sustainability vision through involvement of key stakeholders 
 Commence with a broad vision statement that allows for subsequent refinements 
 Verify that this shared interpretation has legitimacy among stakeholders 

 
 DEVELOP GUIDING PRINCIPLES AND EVALUATION CRITERIA 

 Formulate a sustainability challenge with key stakeholders. This includes the 
formulation of specific long-term sustainability objectives and/or guiding principles that 
meet the requirements of the vision. 

 Develop guiding principles that concentrate on the main requirements for improvement 
 Develop evaluation criteria in context and communicate the meaning and purpose of the 

criteria to stakeholders and communities of concern 
 Link evaluation criteria to guiding principles. Criteria might be grouped into economic, 

social and ecological criteria. This includes the justification and validation of these 
sustainability criteria. 

 
 DEVELOP POLICY SCENARIOS 

 Communicate the benefits and value of scenario planning to stakeholders 
 Scope the scenarios (parcel, grid-cell or zone based, time horizon, number of scenarios 

and names of scenarios) 
 Formulate a "business-as-usual" scenario, that represents current trends and policies 
 Informed by the guiding principles, develop alternative policy scenarios to achieve the 

sustainability vision 
 Develop draft policy options in support of alternative scenarios 
 Name scenarios in a manner that will not affect public perception of the scenarios 
 Describe the key differences and assumptions underlying each scenario  
 Support integration by comparing the draft policy options (scenarios) with the results of 

problem scoping at the conclusion of Stage 2 
 Assess qualitatively the benefits; and adverse impacts of the various policy scenarios 

  
 STAKEHOLDER INTERACTION 

 Use an appropriate participatory method to formulate the sustainability challenge and 
sustainability vision 

 Develop scenarios with the stakeholders onto the sustainability vision 
 Use stakeholder input to formulate explicit and implicit policy proposals as part of the 

scenarios 
 Use stakeholder input to make a qualitative assessment of the impacts of the draft policy 

options and scenarios 
 

   SUPPORT TOOLS 
 Sketch Planning 
 Scenario Workshop 
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Final Framework - Stage 3: Experimenting  
 
Informed by the outputs of stage two, the experimenting stage uses planning support tools and 
methods to test the sustainability vision and draft policy scenarios. Testing is guided by the 
evaluation criteria developed in Stage 2. Trade-offs are explored, but no cost-benefit or cost-
effectiveness analysis are performed at this stage of the process (Weaver and Rotmans, 2006). The 
scope of Stage 3 and the position and relationship of support tools are depicted in Figure 3 
 
The scope of the experimenting stage is illustrated in Figure 4.10. 

 

 

Figure 3 - Final framework - Stage 3: Experimenting 
 
A summary of the experimenting stage activities of the preliminary framework is outlined in Table 
3. 
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Table 3 - Final framework - Stage 3: Experimenting activities 
 

Framework Stage 3 

 
 MODEL SELECTION & CONFIDENCE BUILDING 

 Confirm and prioritise the list of evaluation criteria developed in Stage 2 
 Select an ‘appropriate’ model system with a proven track record to perform experiments 
 Justify the choice of the model by relating it to the assessment purpose defined in Stage 1 

and the evaluation criteria defined in Stage 2 
 Select stakeholders to purposefully participate in the modelling process 
 Justify the choice of the model by relating it to the assessment purpose defined in Stage 1 

and the evaluation criteria defined in Stage 2 
 Communicate the strengths & limitations of the modelling instrument 
 Validate initial cost with similar modelling projects elsewhere 
 Select an easy to use modelling instrument that fits the purpose 
 Apply full lifecycle costing to the modelling instrument, revise the Assessment Plan and 

submit to management for approval 
 Appoint a mediator to interface/translate between planners and modellers 
 Formulate both advantages and disadvantages (limitations) of the chosen model that will 

be used to conduct the sustainability assessment experiments. 
 Build stakeholder confidence, starting with explaining the basic design philosophy behind 

the model system, with the aim of being transparent about the capabilities and limitations 
of the model system 

 Build stakeholder confidence by applying modelling procedures (steps) that are logical to 
practitioners 

 Justify the extent of the study area to be modelled 
 Explain the rationale behind various policy options to modellers 
 Develop a modelling project plan as a basis for reporting to stakeholders 

 
 DATA AND MODEL PREPARATION 

 Design appropriate sustainability assessment experiments; i.e. ones that are capable of 
analysing the evaluation criteria for each of the draft policy scenarios developed in Stage 2 

 Engage stakeholders on the planning assumptions to be used in scenario building 
 Limit and define the initial list of questions (indicators) to be modelled 
 Define a validation method, based on feasibility, local context & support 
 Engage stakeholders on planning assumptions to be used in scenario building 
 Define the limits of performance accuracy acceptable to the stakeholders 
 Collect and prepare data (e.g. economic, demographic, parcel, building, land use, etc.) 
 Specify the model system to reflect each of the scenarios to be modelled 
 Conduct quality tests and validate derived data, prior to running simulations 
 Document the results, i.e. model specification, in a format that can be easily understood by 

stakeholders and easily maintained during the modelling process 
 Define uncertainties around model specification, validation & results 

 
 SIMULATION AND MODEL RESULTS 

 Run scenarios 
 Analyse results and visualise in a manner that is appropriate for stakeholder engagement 
 Present preliminary model results as early as possible 
 Communicate model results with associated uncertainties 
 Document and associate model changes with model version and model results 

 
 MODEL EVALUATION 

 Perform uncertainty assessment on the model results by considering all the potential 
sources of uncertainty introduced during the modelling process 

 Reassess, and if need to, introduce changes and additions to the model system 
 Make explicit to what extent and how the knowledge and input of stakeholders during the 

modelling process have been used to produce the results 
 Differentiate between model results and stakeholder input 
 Determine confidence of stakeholders in the model results 
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Framework Stage 3 

   SUPPORT TOOLS 
 Dynamic agent-based modelling (e.g. UrbanSim) and/or 
 Rule-based modelling (e.g. What If?) 
 3D Visualisation 
 

 
Final Framework Stage 4 - Assessment and Review 
 
In this framework, stakeholders have previously provided guiding input to the scenario planning 
process in Stage 2 when they were asked to convey their visions for the future, helped to shape the 
guiding principles and strategies of the alternative scenarios tested in Stage 3. The modelled results 
of Stage 3 are now used in Stage 4 to help stakeholders and decision-makers understand and reflect 
on the outcomes of different policy choices.  
 
In Stage 4 stakeholders will have an opportunity to review the modelling results for each scenario, 
give their feedback and preferences, and identify popular policies or actions that should be 
considered for implementation. Using the feedback from stakeholders and the modelling results of 
Stage 3, decision-makers will reflect and assess each of the policy scenarios against a set of evaluation 
criteria. A formal review of the entire assessment process forms an integral part of this stage to 
inform whether or not to proceed with the development of a preferred scenario, repeat key steps or 
conduct another sustainability assessment cycle (Weaver and Rotmans, 2006). The contribution of 
previous stages to stage 4 is three-fold:  
 

(1) Evaluation criteria of Stage 2 inform the formal assessment of policy options. 
(2) Scenario results of Stage 3 inform the formal assessment of policy options. 
(3) Learning experiences from previous stages are shared and form the basis of a formal review 

of the whole assessment process. 
 
The scope of the assessment stage is illustrated in Figure 4. 

 

 

Figure 3 - Final framework - Stage 4: Assessment 
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A summary of the experimenting stage activities of the preliminary framework is outlined in Table 
4. 
 
Table 4 - Final framework - Stage 4: Assessment and review activities 

Framework Stage 4  

 
 FORMAL ASSESSMENT 

 Confirm stakeholder involvement in decision-making at the start of Stage 4 
 Review and confirm the evaluation criteria developed in Stage 2, prior to undertaking 

multi-criteria analysis (MCA) 
 Only proceed with MCA once stakeholders had sufficient time to reflect on the 

consequences of each draft policy option (scenario) 
 Using the evaluation criteria defined in Stage 2, present modelling and technical analysis 

results for each criterion to decision-makers and stakeholders at the start of Stage 4 
 Involve urban scientists, modellers and practitioners when communicating modelling 

results to decision-makers 
 Use a mediator to assist in the process of communicating complex modelling results to 

decision-makers 
 Communicate results in a simplified graphic manner to decision-makers and stakeholders 
 Clarify and confirm trade-offs between the draft policy options (scenarios) 
 Assess qualitatively the beneficial and adverse impacts of the draft policy scenarios in 

relation to the evaluation criteria established in Stage 2 by using tools such as multi-criteria 
assessment (MCA) 

 Embed model results in MCA allowing the MCA process to benefit from subsequent changes 
to the modelling system 

 
 FORMAL REVIEW 

 Review the different Stages of the process and formulate explicitly what lessons have 
been learned in terms of the tools used, stakeholder process and the assessment process 
itself. 

 Indicate to what extent the process has resulted in a reframing of the problem, 
sustainability vision, objectives and drafts policies. 

 Indicate to what extent the process has suggested the use of different experiments 
 Proceed with the development of a preferred scenario or repeat key steps or another 

sustainability assessment cycle 
 Record unresolved problems and communicate these to the relevant organisation for 

response 
 
 PROCEED WITH PREFERRED SCENARIO 

 Using the formal assessment results and feedback from stakeholders, develop a preferred 
policy position 

 Use the preferred policy position to develop implementation plan and actions to carry out 
the preferred scenario (e.g. with agreement on a preferred scenario, local governments can 
take steps to amend plans, policies and programs, along with other actions to make it a 
reality). 

 
 STAKEHOLDER INVOLVEMENT 

 Elicit the views of the stakeholders involved in the process so far 
 Elicit the views of the stakeholders involved in the tools used and the assessment results 
 Find out to which extent there has been individual or collective learning as a result of the 

process 
 Evaluate the level and nature of stakeholder involvement in possible adjustments in the 

next round. 
 

   SUPPORT TOOLS 
 Multi-criteria Assessment (MCA) 
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Appendix 9 - Final Design Principles 

This study involved the design, testing and use of an integrated sustainable assessment framework 
with practitioners.  Design-based research (DBR) was chosen as the most appropriate approach for 
the study. DBR integrates the development of solutions to practical problems in learning 
environments with the identification of reusable design principles. The ongoing use and 
development of design principles, based on sound practical and theoretical principles was a key 
defining element of this study. At every stage of the research process, initial and evolving design 
principles informed the design, testing and use of a framework, until ultimately, the evolution of 
refined principles became a key output of this study. 
 
The table 1 contains the final set of design principles for the study. Design principles are grouped 
into the four dimensions of a theoretical framework for the study, namely sustainability principles, 
procedural, systems thinking and tool support. 

 

Table 1 – Final design principles for integrated sustainability assessment 

1 Sustainability Principles 
 Include steps that will support the following sustainability principles that are gaining 

increasing support: 
(a) provide for the development of a long-term vision that serves as a guiding 

framework for communities to develop their areas in a sustainable direction; 
(b) achieve economic and social security by providing for communities to become 

equitable, resilient, flexible and ecologically minded by transforming their 
economies to serve regional and local community priorities; 

(c) protect and restore biodiversity and natural ecosystems; 
(d) minimise and reduce the ecological footprint; 
(e) build a sense of place by protecting cultural, historic and natural heritage; and 
(f) facilitate integrated solutions between government, industry and communities 

towards a sustainable future. 
 
Derived from McManus and Haughton (2006); Newman and Jennings (2008) and the United Nations (2012) 

2 Procedural 
2.1 Include four primary integrated assessment functions (Brinsmead, 2005): 

(a) System description: ought to include all features, but only those features, that 
make a significant difference to the evaluation of sustainability of the urban 
system and its behaviour; 

(b) Policy design: ought to include all possible policy options, but only those options 
that are likely to make a significant difference to the sustainability of the urban 
system and its behaviour; 

(c) Assessment: ought to include both guiding principles and evaluation criteria, but 
only those principles and criteria that make a significant difference to the 
assessment of actual system behaviour, and that are significantly influenced by 
the alternative policy scenarios under consideration; and 

(d) Context: ought to consider all possible policies and stakeholders that are likely 
to significantly affect, or be affected by, the outcome of the sustainability 
assessment process. Ought to consider all relevant features of the 
organisational context in which the assessment process is taking place and 
ought to shape the assessment process as appropriate. 

 
More specifically, include steps that: 

(a) identify the essential component systems and the relationships and linkages 
between them; 

(b) facilitate the process of developing and agreeing on a set of guiding principles 
(objectives) and evaluation criteria that are not dominated by the natural 
environment, but incorporates social and economic considerations that are also 
critical for sustainable communities; 

(c) facilitate the development of policy scenarios or options for (re)development; 
(d) continuously forge critical reflection and learning; 
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(e) facilitate active stakeholder engagement over the life cycle of the assessment 
process; 

(f) integrate environment, social and economic considerations; 
(g) integrate external impacts (leakage effects) beyond the area being assessed; 
(h) identify, select and clarify the roles and responsibilities of different types of 

stakeholders; 
(i) integrate the extensive use of evidence in policy discussions with results 

generated from support tools and modelling instruments; and 
(a) integrate decision-making by putting evaluation criteria at the centre of 

decision-making process; and 
 

3 Systems Thinking 
3.1 Recognise and apply systems thinking by applying support tools and techniques that 

promote: 
(a) non-linear system behaviour and uncertainty (system dynamics); 
(b) cross-scale and cross-level dynamics (aggregation vs disaggregation);  
(c) temporal dynamics (past, present, future; short vs long-term); and 
(d) cumulative impacts. 

 
4 Tool Support 
4.1 Promote the use of performance indicators (benchmarks), provided that they are 

selected and applied carefully and appropriately. 
4.2 Provide for a combination of qualitative and quantitative support tools for all stages in 

the sustainability assessment process, from the highly conceptual to concrete 
descriptions, backed by evidence. 

4.3 Promote the use of user friendly support tools and modelling instruments that are 
accessible by practitioners. 

4.4 Promote the use of modelling processes that provide for: 
(a) appropriate and timely results; 
(b) active participation by stakeholders; 
(c) continuous reflection and learning; and 
(d) a mediator that structures the dialogue between modellers and practitioners. 

4.5 Provide opportunities for modelling that: 
(a) test the impacts of alternative policy outcomes into the future; 
(b) simulate dynamic urban behaviour across different temporal, spatial and 

behavioural horizons (i.e. non-linear and non-equilibrium approximations) 
(c) analyse urban change over time, cross-scale interactions and cumulative 

impacts; and 
(d) generate results that could be aggregated and disaggregated to facilitate 

different time and spatial scale analysis and reporting. 
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Appendix 10 - Implementation Report 1: Scoping Stage 

Case Study Implementation Report of Stage 1 of the Urban Sustainability Assessment 

Framework for the Broader Meadowbrook Study Area in Logan City 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Study form part of postgraduate studies undertaken at the School of Environment 
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1 - Executive Summary 

1.1 The Broader Meadowbrook Context 

Meadowbrook is currently a district centre in Logan City that provides a range of employment 
opportunities based around education, health and industrial uses. The area provides significant 
accessibility advantages being positioned at the intersection of major arterials and motorways and 
at the centre of the main rail corridor between Brisbane and the Gold Coast. This has contributed to 
major advantages in terms of attracting industrial land uses that rely on high accessibility. The 
locational advantages created by proximity to the road and rail corridors also present a significant 
disadvantage in terms of physical separations caused by infrastructure. This separation results in 
poor connectivity and dispersal across the study area leading to a poor sense of place and a car 
dominated landscape (Logan City, 2012). 

1.2 Creating a sustainable Meadowbrook 

Logan City Council (2012) is of the view that a significant opportunity exists to revive the broader 
Meadowbrook area and realise its potential as a Specialist Centre based around health, education 
and research activities. The land use foundations for this transformation exist in terms of the key 
activity generators of the Logan Hospital, Griffith University Logan Campus, Metropolitan South 
Institute (MSI) of TAFE and a major public transport facility at Loganlea rail station.  
 
While there appears to be good arguments for reviving Meadowbrook, pathways towards achieving 
this in the most sustainable way remains undecided. Several studies have been commissioned by 
Logan City Council on housing, economics and movement for a selected area of Meadowbrook as a 
basis to inform a Master Plan for the area. At the time of this study the master planning process was 
still underway. Other significant planning for the area includes a Neighbourhood Plan for Loganlea 
in 2011. The plan has since been incorporated into a new revised planning scheme for Logan City 
(2014). Guided by TOD principles, the neighbourhood plan provides for higher residential 
development in close proximity to Loganlea station. 

1.3 Challenges facing Meadowbrook 

This document recognises that a number of issues exist to realising the potential and sustainability 
of the broader Meadowbrook area. These can be divided into four groups: built form and structure, 
economic, socio-demographic and environmental. The range of issues are diverse and provides an 
indication of the scale of parameters that need to be addressed. The results of a system analysis and 
discussions with key stakeholders are outlined in a SWOT analysis and are included towards the end 
of the document. A summary of the key challenges are outlined below. 

 

A GROWING POPULATION 
The broader Meadowbrook 
area is growing. 

 
 
 

 A CHANGING POPULATION 
The composition of the 
population is changing due to 
increasing life expectancy and 
households without children 
 Increase in the proportion 

of households without 
children and lone person 
households; 

 Low levels of home 
ownership; 

 High levels of private 
renting; 

 High levels of social 
housing renting; 

 MORE SUITABLE & 
AFFORDABLE HOUSING 
While Meadowbrook’s 
population is growing, the 
average household size is 
falling, creating demand for 
more—but smaller, more 
affordable—homes. The 
location, size and type of 
new housing must reflect the 
population’s changing needs. 
 Low levels of housing 

choice and diversity, in 
close proximity to the 
university, station and 
hospital. 
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 High levels of low income 
households; 

 Low post year 12 
qualification levels; and 

 Crime rates (2013) above 
the state and city average. 

 

 Dominated by 
detached three 
bedroom housing 

 A lack of 
accommodation 
options, including 
short term and care 
accommodation 
options for patient 
recuperation and long 
term care 

 A lack of affordable 
housing for key 
workers, such as 
nurses 

 

MORE JOBS CLOSER TO 
HOME 
A significant disconnect 
between the resident 
population of the study area 
and the employed population in 
Meadowbrook 
 Employment rate below the 

state average 
 Unemployment rate above 

the state average 
 Youth employment above 

the state average, averaging 
between 25-30%; 

  

 
 

 MORE EFFICIENT 
TRANSPORT 
The location of new homes and 
jobs to match transport capacity 
will determine how effectively 
Meadowbrook develops as a 
compact and connected centre 
and how it manages congestion 
and its related issues—economic 
efficiency, social costs, equity, air 
quality and climate change 
 Significant car parking 

constraints in the area of 
Logan station, Logan 
Hospital and MSI TAFE 

 MORE INTEGRATED 
LAND USE & 
INFRASTRUCTURE 
Long–term land use and 
infrastructure planning and 
delivery must be better 
integrated to improve certainty 
for government agencies, the 
private sector and the 
community. This will improve 
investment decision–making 
and ensure more efficient use of 
public and private resources to 
support continued economic 
growth 

 The dispersed nature of 
land uses and poor 
connectivity between 
the major activity 
generators  such as 
Griffith University – 
Logan Campus, Logan 
Hospital and Loganlea 
station 

 The severance caused by 
the Logan Motorway, 
Loganlea Road and 
Brisbane-Gold Coast rail 
line 
 

A MORE SUSTAINABLE 
MEADOWBROOK 
Meadowbrook’s central 
challenge is to grow sustainably 
– improve economic and social 
outcomes, while protecting the 
natural environment and 
containing its urban footprint 
 Underutilised parks and 

recreation areas 
 Areas with high ecological 

significance along the 
Logan River, Slacks Creek 
and Scrubby Creek are 
undervalued and under 
threat by urban 
encroachment; 

 Residential water 
consumption for the entire 
study area remained high 
and above the city average; 

 TACKLING CLIMATE 
CHANGE 
Meadowbrook land use and 
transport network must help 
address the long–term impacts of 
climate change by ensuring 
lower greenhouse gas emissions 
and adapting to more extreme 
weather patterns and effects 

 BUILDING REGIONAL 
COMPETIVENESS 
 The existing separation 

distances between the 
major employment 
generators prevent the 
establishment of 
competitive advantage 
for collaboration. 

 Large industrial lots 
with limited connectivity 
and integration with 
surrounding health and 
educational land uses. 

 Continued development 
of extensive industrial, 
transport and logistics 
warehouses in the study 
area. 
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 Households that used solar 
energy in the study area 
remained well below the 
city average in 2013. Only 
63 out of 1,000 households 
in Meadowbrook and 
Loganlea used solar energy 
in 2013; and 

 Substantial noise pollution 
generated by high traffic 
volumes on the Logan 
motorway, Loganlea Road 
and Kingston Road. 

 

 Capital expenditure 
directed to other Griffith 
University Campuses 
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2 - Introduction 

2.1 Purpose of this report 

This report presents the results of the scoping stage of the sustainability assessment framework. The 
scoping stage involves getting a thorough understanding of all those factors that are perceived to be 
contributing to both the sustainability and unsustainability of the Meadowbrook area or reasons why 
an existing policy might be considered to be unsustainable from different perspectives.  
 
This report collates current data and analysis, providing a baseline assessment of the current system, 
including current policy and planning applicable to the area. A set of system condition indicators have 
been used to establish the state of various attributes in the study area. Conceptual modelling has been 
used to analyse key linkages and relationships between some of the attributes. The report concludes 
with a SWOT analysis as basis for providing a narrative assessment of the problem. 
 
Stakeholder engagement on the report was limited to the practitioner focus group that was 
established for the purposes of testing the implementation of the urban sustainability assessment 
framework. Real life implementation of the framework will require broadening the scope of 
stakeholder involvement as a basis to inform and validate findings in the report. 
 
The system analysis and problem scoping report is critical for identifying key opportunities and 
challenges for the sustainable development of Meadowbrook. The findings in this report are the first 
step to assess existing policy with the aim to retain/adapt and/or develop new policy options for 
consideration for the Meadowbrook area. 
 
The report aims to make a number of key observations within the following matters: 

 The role of the Meadowbrook Specialist Health, Education and Research Centre in 
relation to the regional and local planning framework; 

 Land use and existing development activity within the study area; 
 Built form and open space; 
 Population profile; 
 Liveability; 
 Economic prosperity; 
 Access and proximity; 
 Environmental responsibility; and 
 Linkages and relationships 

 
The principal sources of data and information that have been used to prepare the report are outlined 
in the list of references. 
 

2.2 Study Area 

The broader Meadowbrook study area is located south of Brisbane in the Logan City Local 
Government Area (LGA) in South East Queensland (Figure 1).  
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Figure 1 – Regional Context Map 

 
The study area covers an area of 4,267 hectares with a total population of 49,570 (ABS Census, 2011) 
and comprises suburbs of: Loganlea, Meadowbrook, Kingston, Marsden, Waterford West, Waterford 
and Bethania. The study area is bounded by Logan Reserve, Buccan and Holmview to the south; 
Crestmead and Berrinba to the east; Logan Central and Slacks Creek to the north and Slacks Creek to 
the west (Figure 2). 
 
The study area has been divided into two main areas, namely a core area and a frame area.  
 
The core area is the main focus of the sustainability assessment process and consists of the suburbs 
of Meadowbrook and Loganlea. Located in the core area is major activity generators such as the 
Logan State Hospital, Metropolitan South Institute (MSI) TAFE, Griffith University – Logan Campus 
and Loganlea rail station. The core area is bounded by Scrubby Creek in the north and Logan River 
in the south (Figure 3). 
 
The frame area consists of neighbouring suburbs of Kingston, Marsden, Waterford West, Waterford 
and Bethania.  The decision to focus on this area is based on a recognition that this area represents a 
microcosm of the diverse natural, built and socio-economic elements found across Logan City and 
represents a good test case for the Urban Sustainability Assessment Framework. A factor that has 
also been taken into consideration is more statistical in nature.  
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Figure 2 – Area of extent of the Study Area in Logan City 

Statistical data analysis forms an integral part of the assessment process. Statistical data is mostly 
sourced from the Australian Bureau of Statistics (ABS). The ABS makes use of a statistical geography 
to add a location dimension to statistics. The statistical geography divides an area, on which the 
statistics are collected, into spatial categories, called statistical areas that allow for variations in data 
to be observed in greater locational detail.  
 
An effective study area boundary is one which aligns with statistical areas as this enables analysis 
and reporting of results. For the purposes of the study, data were collected at a Statistical Area Level 
1 (SA1). SA1s generally have a population of 200 to 800 persons. Economic data were collected at a 
Statistical Area Level 2 (SA2) (See Figure 4). 
 

 

Figure 3 – The Core and Frame Area 

 



Appendices 

 

 

400 

 

Figure 4 – Australian Bureau of Statistics (ABS) – Statistical Area Level 1  

 
The core area is located across two electoral divisions, namely division 5 and 6. These two local 
divisions cover most of the frame area. Electoral division boundaries played less of a role in defining 
the study area boundary.  
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3 - Background 

3.1 Logan City 

Logan City is a rapidly-growing South East Queensland city, strategically located between the Local 
Government Areas (LGAs) of Brisbane, the Gold Coast, Redland City and Ipswich City. The city has a 
distinct sense of community and is home to more than 295,000 people from over 200 different 
cultures across 64 suburbs. Logan City is well connected by a regional road network and rail system. 
The city is varied in land use ranging from rural communities in the south to urbanised centres and 
suburbs in the north.  

3.2 Regional context 

The broader Meadowbrook study area is traversed east-west by the Logan Motorway, north-south 
by Loganlea and Kingston Roads and is crossed by the Brisbane-Gold Coast Railway. Readily 
accessible by these regional movement corridors the area also incorporates the major activity 
generators such as Logan State Hospital, Metropolitan South Institute (MSI) TAFE, Griffith University 
- Logan Campus and a network of primary and high schools. 
 
Major activity generators are reinforced further through a mix of industrial, residential, and open 
space and recreation reserves situated throughout the study area and immediate locality.  The 
Meadowbrook area is influenced and close to the regional activity centres of Logan Hyperdome, 
Logan Central and Grand Plaza (Browns Plains) and the major industrial areas of Crestmead and 
Springwood. 
 
The South-East Queensland Regional Plan (SEQRP, 2009-2031) recognises Meadowbrook's regional 
economic significance, providing for a primary focus on specialised economic activity, employment 
or education rather than having a general retail function. The South-East Queensland Regional Plan 
(SEQRP, 2009-2031) is a statutory planning instrument of Queensland Government that identifies 
and provides direction for the future growth of the region over the next 20 years.   
 
The sub-regional narrative of the SEQRP established the role of Meadowbrook as a Specialist Centre 
based around health, research and education, benefitting from opportunities generated by the Logan 
Hospital, Metropolitan South Institute (MSI) of TAFE and the Griffith University (Logan Campus) and 
access to the Brisbane-Gold Coast rail corridor. In addition, it is also identified as an employment 
opportunity area for catalytic new health, education and training opportunities which could provide 
the stimulus and focus for future “new economy” business clusters. This sub-regional narrative is 
reinforced in the Growth Management Core Matters of Logan City Council (2008). 
 
Notwithstanding the health, education and training opportunities within the study area, Logan City 
is required by the SEQRP to accommodate an additional 70,000 dwellings by 2031. Some 28,000 of 
these new dwellings or 40% need to be provided through infill development. The broader 
Meadowbrook study area is expected accommodate a portion of this residential growth. 

3.4 Regional Planning Framework 

3.4.1 South East Queensland Regional Plan: 2009-2031  

South East Queensland Regional Plan 2009-2031 (Queensland Government, 2009) is a statutory 
document and a planning instrument. The purpose of SEQRP 2009 is to manage urban growth and 
change in the most sustainable way to protect and enhance the quality of life in South East 
Queensland. In addition to having direct effect in its own right, SEQRP 2009 has effect through the 
amendment and alignment of Local Government planning schemes and State plans and policies. 
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The SEQRP (2009) sets the regional vision for South East Queensland as “a future that is sustainable, 
affordable, prosperous, liveable and resilient to climate change. By 2031, approximately 70 000 
additional dwellings will be required to accommodate Logan’s expected regional growth, population 
increase and demographic change. The SEQRP proposes that a combination of infill (urban 
redevelopment) and Greenfield sites are used to cater for this growth. Logan further requires 
employment growth and diversification to prevent a jobs shortfall by 2031. In this regard, 
Meadowbrook is identified in the SEQRP (2009) as a specialist centre that provides employment in 
health, education and research. 
 
The South East Queensland Regional Plan 2009-2031 states: “Meadowbrook will be established as a 
specialist centre based around health, research and education. It will benefit from opportunities 
generated by the Logan Hospital, Logan TAFE and Griffith University Meadowbrook Campus and access 
to the Brisbane-Gold Coast railway corridor.” 
 
Supporting the SEQRP, the SEQ Infrastructure Plan and Program 2010-2031 outlines key capital 
expenditure projects that are planned and underway. Relevant to Meadowbrook, the Plan highlighted 
the upgrading of Logan Hospital’s emergency services that has since been completed, but does not 
elaborate on further health expenditure in the precinct. Expenditure on vocational training centres 
is also supported. 

3.4.2 Draft Connecting SEQ 2031 

The draft Connecting SEQ2031 was prepared by the Department of Transport and Main Roads 
(DTMR) in 2012. The document guides and supports the transport plans and policies of the SEQRP. 
The plan provides the following transport designations and targets for Meadowbrook: 

 Logan City will reduce the share of trips by private car from 85.8% to 73% through an 
increase in public and active transportations; 

 Meadowbrook is designated as a district hub, which is defined as an interchange point 
located along a major activity corridor connecting regional and sub-regional hubs and 
may have a specialist land use and employment focus; 

 Loganlea rail station in the core area of Meadowbrook is identified as a major transfer 
point between different public transport services; and 

 Higher density employment and mixed use development is supported between Logan 
Central and Meadowbrook along transit corridor, especially 400-800m catchments of 
stations. 

3.4 Local Planning Framework 

There is local government planning agreement as to the development intent of the broader 
Meadowbrook area, focused on its specialists economic and employment generation opportunities. 
This section outlines relevant planning documents and highlights local planning and policy which 
impacts upon the Meadowbrook area.  

3.4.1 Meadowbrook Master Planning  

At the time of this study, Logan City Council was in the process of developing a master plan for 
Meadowbrook. The master plan will be a non-statutory planning instrument that once endorsed by 
Logan City Council will be translated into a Local Plan and form part of the Planning Scheme for Logan 
City. 
 
A final Meadowbrook Key Issues Report (2012) has been completed as a first step in the 
Meadowbrook master planning process and provides an initial assessment of the main issues the 
area faces in the future including physical, transport, social and economic challenges. The Issues 
Report was released for community feedback in November 2011. 

3.4.2 Loganlea Neighbourhood Plan (2011) 
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Logan City Council endorsed a Neighbourhood Plan for Loganlea that provides a vision for 
accommodating growth in Loganlea in accordance with the State Government's South East 
Queensland Regional Plan 2009-2031. The vision for Loganlea is to create: "a well-planned, high 
amenity, residential community that assists in accommodating Logan's growing population and 
maximises access to public transport, health services, and employment and training opportunities." 
(Logan City Council, 2011).  
 
The plan area is characterised by detached housing on small lots typically 800m2 in size. There are 
currently 490 dwellings within the plan area and approximately 1,300 people. Under the Loganlea 
Neighbourhood Plan the area is expected to accommodate an ultimate population of approximately 
5,700 people by 2031. This is achieved by allowing higher density residential development in close 
proximity to Loganlea Station based on Transit Orientated Development (TOD) principles. The plan 
area has been divided into seven precincts which established the desired uses and built form. The 
specific land uses are presented in Figure 5. 

 

 

Source: Logan City Council – Loganlea Neighbourhood Plan, 2011 

Figure 5 – Loganlea consolidated land use plan (2031)  

3.4.3 Logan Planning Scheme (2006) 

The Logan City Council Planning Scheme (PS) 2006 is the statutory planning instrument for the 
council area. The PS has been reviewed and is soon to be replaced by a new revised version of the 
Planning Scheme later in 2015. The current plan prescribes the desired environmental outcomes and 
design intent for the Meadowbrook area. This is primarily achieved through the Meadowbrook 
planning sub zone which covers a substantial part of the site.  
 
Meadowbrook is a zone in the Centres Locality of the Logan Planning Scheme (2006) (the Planning 
Scheme), containing a number of sub-areas and allowing for a mix of commercial, educational and 
light industrial uses. Meadowbrook is identified as a major centre in the locality, being a place for 
business and employment in accordance with the centres hierarchy policy for Logan. The Planning 
Scheme identifies general, local strategies for the centres locality, but does not establish detailed 
strategies for the future, integrated growth of Meadowbrook. 
 
The current land use zone map for the broader Meadowbrook study area is presented in Figure 6. 
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Source: Logan Planning Scheme, 2006 

Figure 6 – Land Use Zones in the Logan Planning Scheme 2006 

3.4.4 New Revised Version Logan Planning Scheme (2014) 

Logan City has embarked on a process of developing a new consolidated planning scheme in 2009. 
At the time of this study, the new revised version of the planning scheme was released on the 
Council’s website and implementation was subject to final State approval. 
 

 

Source: Logan City Council - Revised version of new Logan Planning Scheme, 2014 (Pending) 

Figure 7 – Land Use Zones in Logan Planning Scheme 2014 (Pending) 
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The desired land use for the area is presented in Figure 83. Changes in land use have mainly been 
informed by the Loganlea Neighbourhood Plan (see 3.4.2) and includes higher density residential use 
in close proximity to Loganlea station based on TOD principles as well increasing the intensity of 
residential living in close proximity to the Logan River by changing the zoning from rural residential 
to low density residential. 

 

4 - System Analysis 

4.1 Introduction 

A set of system condition indicators have been used to establish the state of various attributes in the 
study area. During the process of selecting indicators care was taken to create a list of indicators that 
are organised, transparent, objective and correct as possible. The list used by the study is based on 
existing methodologies to assess the sustainability of urban environments. The selection of 
indicators was influenced by the local context and data availability for Logan City.  
 
Table 1 contains the indicators. Indicators are grouped in five main categories, namely population, 
liveability, economic prosperity, access and proximity and environmental responsibility. Column 1 
contains the list of indicators and column 2 a description for each indicator. Column 3 contains the 
relevant performance benchmark. In most cases, the state average has been used as a benchmark. 
 

Table 1 - System Condition Indicator Checklist 

Indicator Description Performance 
Benchmark 

State City 
 POPULATION  

 a) Population Growth 
Rate 

The average annual percent change in the 
population, resulting from a surplus (or 
deficit) of births over deaths and the 
balance of people entering and leaving an 
area. The rate may be positive or 
negative. The growth rate is a factor in 
determining the demand for 
infrastructure (e.g., schools, hospitals, 
housing, roads), resources (e.g., food, 
water, electricity), and jobs. 

  

b) Population Density Population density is the measure of the 
number of people in an area. It is 
commonly represented as people per 
square kilometre, which is derived simply 
by dividing the total area population / 
land area in square kilometres. 

  

c) Household 
Composition 

Percentage households with children   

Percentage of households without  
children 

  

Percentage group households   

Percentage lone person households   

 d) Household Size Percentage of households with one, two, 
three, four, five and six persons  

  

 LIVEABILITY  

2
.1

 -
 C

R
IM

E
 &

 
S

A
F

E
T

Y
 

a) Crime Rate The ratio of crimes in an area to the 
population of that area; expressed per 
1000 population per year. 

  

b) Number of offences 
by type 

 
 
 
 

Recorded offences by type; expressed per 
1,000 population per year: 

 Robbery 
 Unlawful Entry 
 Assault 
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Indicator Description Performance 
Benchmark 

State City 

 Drugs 
 

2
.2

 -
 H

O
U

S
IN

G
 

c) Dwelling Type Single detached dwellings as a percentage 
of all dwellings in the area 

  

Semi-detached/attached dwelling units 
as a percentage of all dwellings in the 
area 

  

d) Housing Tenure Percentage fully owned, mortgage and 
renting.  

  

e) Housing Density Total Number of Dwelling units per net 
Residential Area 

  

f) Housing Cost Median sale price for a house, unit/flat.    

g) Distribution of  
Social Rental 
Housing  

Occupied dwellings which are 
government-owned rental dwellings. The 
measure is expressed as a percentage of 
all occupied dwellings in the area 

  

 ECONOMIC PROSPERITY  

3
.1

 -
 E

D
U

C
A

T
IO

N
 

a) Highest level of 
School Attainment 

Indicates people's ability to access 
services. 

  

b) Highest 
Qualification 
received 

Educational Qualifications relate to 
education outside of primary and 
secondary school. Educational 
Qualifications help to evaluate the 
economic opportunities and socio-
economic status of the area and identify 
skill gaps in the labour market. Expressed 
in number of people that have either 
bachelor/higher degree; advanced 
diploma/diploma, vocational, no 
qualification and not stated. 

  

3
.2

 -
 E

M
P

L
O

Y
M

E
N

T
 &

 I
N

C
O

M
E

 

c) Residents place of 
work 

Indicated where residents living in the 
area go to work. The result helps to 
clarify the economic and employment 
drivers across areas and assists in 
understanding the degree of employment 
self-containment 

n/a n/a 

d) Employment 
Diversity 

Percentage of jobs per industrial sector   

e) Household Income Reveals the economic opportunities and 
socio-economic status of a household. It is 
important to note that income data is not 
necessarily a measure of wealth. For 
example, if an area has a large number of 
retirees this will produce a higher 
proportion of households with low 
income but the retirees may have large 
capital wealth. For this reason, household 
income should be viewed in conjunction 
with Age and Household Composition. 

  

f) Employment Status 
- Employed & 
Unemployed 

The levels of full or part-time 
employment, unemployment and labour 
force participation indicate the strength 
of the local economy and social 
characteristics of the population.  

  

g) Number of Business 
Establishment and 
Turnover 

Presents counts of businesses 
establishments by industrial sector and 
turnover. 
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Indicator Description Performance 
Benchmark 

State City 
 ACCESS AND PROXIMITY  

4
.1

 T
R

A
N

S
P

O
R

T
 

a) Mode of travel to 
Work 

The main modes of transport by which 
residents get to work. Percent of 
population taking each mode of 
transportation to work. This indicates the 
extent of car dependence for urban travel 

  

b) Major Road Access Distance from major arterial roads n/a n/a 

c) Rail Station Access Distance from rail station n/a n/a 

d) Bus / Interchange 
Access 

Distance to bus stop / interchange n/a n/a 

e) Access and 
Proximity Index 

See Table 9 
 

n/a n/a 

 ENVIRONMENTAL RESPONSIBILITY 

5
.1

 -
 E

N
V

IR
O

N
M

E
N

T
 

a) Household Water 
Consumption 

Daily water used for internal and 
landscaping uses (litres/day) 

  

b) Household Solid 
Waste  

Daily solid waste production per 
household (litres/day) 

  

c) Energy 
Consumption 

Consumption of electricity and solar per 
household in megawatts/hour 

  

d) Noise Pollution Number of people exposed to traffic 
related noise. Number of people living 
along the main arterials’ buffer of 55 dB. 

  

e) Areas of Ecological 
Significance 

Distribution of green spaces 
Connectivity of green spaces 
Indigenous vegetation 

  

 

4.2. Population 

4.2.1 Population Growth 

Table 2 contains the total resident population and average annual population growth rate of 
Queensland State, Logan City and the suburbs that form part of the study area for the 2001, 2006 and 
2011 Census years.  
 
In 2011, 9,300 persons and 3,100 households were living in Loganlea and Meadowbrook.  
 
Meadowbrook increased from 1,900 persons in 2001, to over 3,000 persons in 2006, an annual 
growth rate of 7.3%, three times the state average. An analysis of historical aerial images revealed 
that the high population growth in Meadowbrook over this period was due to the zoning and 
development of new residential land north of University Drive. Between 2006 and 2011, 
Meadowbrook gained only 84 persons, an annual growth rate of 0.5%. 
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Table 2 – Total Resident Population, 2011 

Area 2001 2006 

 Annual 
Growth 

Rate (%): 
2001-2006 

2011 
Change: 

2006-2011 

Annual 
Growth 

Rate (%): 
2006-2011 

Queensland State 3 509 612 3 891 628 2.0 4 332 732 + 441 104 2.0 
Logan City    231 493    250 996 1.6    278 061   + 27 065 1.9 
 
Broader Meadowbrook Study Area: 
Core Area:       

 Loganlea   4 978   5 275 1.1   6 163 + 888 3.0 

 Meadowbrook   1 943   3 057 7.3   3 138 + 84 0.5 

Sub Total: 6,921 8,332  9,301   
Frame Area:       

 Kingston 13 184 13 451 0.4 14 250 + 799 1.1 

 Waterford West   5 276   5 490 0.8   6 187 + 697 2.3 

 Marsden   8 221   8 874 1.5 11 286 + 2 412 4.3 

 Bethania-
Waterford 

  5 156   5 629 1.7   8 573 + 2 944 6.9 

Sub Total: 31,837 33,444  8,573   
TOTAL: 38 758 41 776  49 597   

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

 
Between 2001 and 2006, Loganlea had an annual growth rate of 1.1%, which was below the city 
average of (1.6%) and state average (2.0%). Between 2006 and 2011, Loganlea incurred substantial 
growth, averaging 3% per annum. Investigations revealed that growth was due to a high occurrence 
of residential infill developments in the southern parts of Loganlea.  
 
In the neighbouring suburbs of Bethania-Waterford, the annual population growth rate between 
2006 and 2011 was 6.9%, four times the state and city averages and the highest of all suburbs in 
Logan City (see Fig. 6). Investigations revealed that growth over this period was mainly due to the 
supply of several new aged care and retirement estates.  
 
With the exception of Meadowbrook and Kingston; Loganlea, Waterford West, Marsden and 
Bethania-Waterford all had average annual growth rates above the city and state averages (Figure 
8).  

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 8 – Population Growth (2011) 
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4.2.2 Population Density 

Population density is a measure of the number of people in an area. Net residential land has been 
used for the calculation of population density. Net residential land includes all unconstrained land 
(not flood affected) destined for residential use. Residential use includes all categories of residential 
living, including rural residential living. Total residential population has been sourced from the ABS 
Population Census 2011 aggregated to a suburb level. 
 
The highest population densities in Logan City were found in the suburbs of Logan Central, Kingston 
and Woodridge (Figure. 9). Kingston is located in the study area north-west of Loganlea and 
Meadowbrook. 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 9 – Population Density in Logan City (2011) 

 
The entire study area had a population density above the city average in 2011 (Table 3 & Figure 9). 
Population density in Meadowbrook was lower than Kingston but higher than Loganlea. 
 

Table 3 – Population Density in the Study Area (2011) 

Suburb Total net residential 
area in hectare(a) 

Total resident 
population(b) (2011) 

Persons/ 
hectare 

Logan City 23,608 278,073 12.1 

Core Area:    

 Loganlea 261 6136 23.5 

 Meadowbrook 89 3138 35.2 

Frame Area:    

 Bethania - 
Waterford 

411 8573 20.9 

 Waterford West 278 6187 22.2 

 Marsden 387 11286 29.2 

 Kingston 307 14250 46.4 

– Net residential area as provided for in the Logan Planning Scheme, 2006 
– Total resident population sourced from 2011 ABS Census on Housing and Population 
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4.2.3 Household Composition 

Household composition is one of the most important demographic indicators. It reveals the area's 
residential role and function and provides key insights into the level of demand for services and 
facilities as most are related to age and household types. A household is defined as one or more 
persons, at least one of whom is at least 15 years of age, usually resident in the same private dwelling. 
Under this definition, all occupants of a dwelling form a household (ABS, 2006). 
 
Table 4 contains the number and change in household formation in the study area. In 2011, 3,100 
households were living in the core area of the study area. 
 

Table 4 - Total Number of Households, 1991-2011 

Area 2001 2006 

Annual 
Growth 
Rate (%) 
2001-2006 

2011 
Change: 
2006-
2011 

Annual 
Growth 
Rate (%) 
2006-
2011 

Queensland State 1,355,614 1,508,542 2.3 1,648,529 + 139,987 1.9 

Logan City 79,563 86,421 1.7 94,862 + 8,441 2.0 

Core Area:       

 Loganlea 1,746 1,816 0.8 2,092 + 276 3.0 

 Meadowbrook 643 1,001 11.1 1,013 + 12 0.2 

Sub Total: 2,389 2,817  3,105   

Frame Area:       

 Kingston 4,451 4,541 0.4 4,728 + 187 0.8 

 Waterford 
West 1,975 2,127 1.5 2,257 + 130 1.2 

 Marsden 2,603 2,840 1.8 3,504 + 664 4.7 

 Bethania - 
Waterford 1,949 2,223 2.8 3,261 + 1,038 9.3 

Sub Total: 10,978 11,731  13,750   

TOTAL: 13,367 14,548  16,855   
Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

 
An analysis of household composition over the last 20 years reveals the following trends in the study 
area: 
 

 There has been an overall decrease in the proportion of households with children and an 
overall increase in the proportion of households without children and lone person 
households.  

 Lone person households is becoming a prominent feature in the following suburbs in the 
study area: Waterford West and Bethania-Waterford.  

 There has been a periodic growth and decline in the proportion of group households in 
the study area. The highest proportion of group households can be found in Loganlea 
and Meadowbrook. 

 These trends will have an impact on the type, size and location of new housing in the 
study area, especially in relation to the needs of the aged, students and key workers and 
access to public transport, employment, shops and health services. 

 
The section below discusses each of these trends in more detail.  

4.2.3.1  Couples with Children 

There has been an overall decrease in the proportion of households with children across the study area 
since 1991. The highest decrease in couples with children has occurred in Bethania-Waterford, which 
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has since decreased below the state average. Couples with children in Meadowbrook and Loganlea 
remains above the city and state average (Figure 10). 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 10 – Couples with Children (1991-2011) 

4.2.3.2 Households without Children 

There has been an overall increase in the proportion of households without children in Logan City since 
1991. In comparison, across the study area, couples without children remains below the state 
average (2011), with the exception of Bethania-Waterford (Figure 11). 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 11 – Couples without Children (1991-2011) 

4.2.3.3 Lone Person Households 

Lone person households are increasing across Logan City, but the majority of suburbs remain below 
the state average. In the study area, lone person households are below the state average, except in 
Waterford West and Bethania-Waterford where it is above. There has been a slight decrease in the 
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percentage of lone person households in Loganlea and Kingston between 2006 and 2011. The 
percentage of lone person households in Marsden and Meadowbrook has remained unchanged since 
2006 (Figure 12).  
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 12 – Lone Person Households (1991-2011) 

4.2.3.4 Group Households 

There has been a periodic growth and decline in the proportion of group households since 2001 in 
Logan City. Group households in the study area are the highest in Loganlea (5.2%) and Meadowbrook 
(5.8%), which are above the state average at 4.4% (2011). In comparison, group households in 
Bethania-Waterford was the lowest at 2.8% in 2011. Group households in 2011 have decreased in 
Waterford-West to previous levels last seen in 1991. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 13 – Group households (1991-2011) 
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4.2.4 Household Size 

The size of households in general follows the life-cycle of families. Households are usually small at 
the stage of relationship formation (e.g. early marriage), and then increase in size with the advent of 
children. Household size reduce in size when children reach adulthood and leave home. However, 
change in lifestyle choices of individuals are having an impact on the size and composition of 
households (e.g. increase in lone person households and couples not having children). Household 
size can also be influenced by a lack of affordable housing, where extended family members or a 
group of people live together. Migrants and indigenous persons often have a tradition of living with 
extended family members which significantly affects household size. 
 
Change in household size in the study area reflects broader changes across Logan City and 
Queensland State in general.  In 2011, 18% of households in Logan City contained one person, below 
the state average of 22.8%, with the most dominant household size being two person households. 
Consistent with broader trends experienced at a state and city level, the study area experienced a 
consistent decline in three, four and five-person households since 1991. Households of six persons 
and more have shown renewed growth since 2011. 

4.2.4.1  One Person 

There was substantial growth in one person households across the study area between 1991 and 
2001, with little or no growth between 2001 and 2011 (Figure 14). 

 One person households remained mostly unchanged between 2001 and 2011, except 
in Loganlea where the percentage of one person households decreased and in 
Waterford-West and Bethania Waterford where the percentage increased. 

 The percentage of one person households in Meadowbrook, Marsden, Loganlea and 
Kingston remained below the state average of 22.8% in 2011. 

 Meadowbrook and Marden had the lowest percentage of one person households in the 
study area in 2011. 

 Waterford West and Bethania-Waterford were above the state average and had the 
highest percentage of one person households in the study area. 

 Substantial increases in one person households occurred in Waterford West (11.4% to 
23%) and Bethania-Waterford (12.9% to 23.7%) between 1991 and 2001, with 
increases slowing between 2001 and 2011. 

 Loganlea experienced a small decrease in one person households between 2001 and 
2011. 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 14 - One Person Households (1991-2011) 
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4.2.4.2  Two Persons 

 With a few exceptions, there has been growth in two person households in the study area 
between 1991 and 2001, with little or no growth between 2001 and 2011. 

 The percentage of two person households in the study area remains below the state 
average of 35.6%, except for Bethania-Waterford that at 35.8%. 

 There have been a decrease in two person households in Waterford West since 2001 
(Figure 15). 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 15 - Two Persons Households (1991-2011) 

4.2.4.3  Three Persons 

 There has been a decline in three person households in the study area since 1991. 
 With the exception of Bethania-Waterford, the percentage of three person households 

in the study area remains above the state average of 16.1% respectively. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 16 - Three Persons Households (1991-2011) 

4.2.4.4  Four Persons 

 There has been a decline in four person households in the study area since 1991, with 
the exception of Meadowbrook. 

 The percentage of four person households in Marden and Meadowbrook remains above 
the state average of 15.3% (2011). 
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 The lowest percentage of four person households is in Bethania-Waterford at 12.1% 
(2011) and the highest percentage is in Meadowbrook at 20.7% (2011). 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 17 - Four Persons Households (1991-2011) 

4.2.4.5  Five Persons  

 There was a rapid decline in five person households in the study area between 1991 and 
2001. 

 Further declines continued between 2001 and 2011, but to a lesser extent in Kingston, 
Meadowbrook and Marsden. 

 The percentage of five person households remained unchanged in Waterford West and 
Loganlea between 2001 and 2011. 

 The percentage five person households in the study area remained above the state 
average at 6.7% (2011), with the exception of Bethania-Waterford. 

 The lowest percentage of five person households was in Bethania-Waterford at 6.5% 
(2011) and the highest percentage in Meadowbrook at 9% (2011). 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 18 - Five Persons Households (1991-2011) 

4.2.4.6  Six Persons 

 With a few exceptions, there was an increase in six and more person households in the 
study area since 2001 (Figure 18). 



Appendices 

 

 

416 

 The percentage of six and more person households in the study area remained above 
the state average of 3.5% (2011). 

 The lowest percentage of six and more person households was in Bethania-Waterford 
at 3.6% (2011). 

 There was a consistent decrease in the percentage of six and more person households 
in Bethania-Waterford since1991. 

 There was a substantial increase in six and more person households in Marsden 
between 2001 and 2011, from 6.4% to 11% respectively. 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 18 - Six Persons Households (1991-2011) 

4.3 Liveability 

4.3.1 Crime Rate 

The perceive safety of a neighbourhood is said to be a fundamental part of social sustainability 
(Barton, 2000a). Providing security and, with it, feelings of safety in a neighbourhood is closely 
related to the other dimensions of social sustainability. In a neighbourhood free from crime and 
disorder, residents can feel secure in their social interactions with other people. Some of the claimed 
associations between safety and the built environment include the cited benefits of natural 
surveillance, i.e. active frontage such as windows directly overlooking streets. Poor condition and 
maintenance of the built environment are claimed to have detrimental psychological effects on 
people's sense of safety. 
 
Crime rate is the ratio of crimes in an area to the population of that area; expressed per 1000 
population per year. Crime rates have been sourced from Queensland Police from 2001 to 2013. The 
crime rate is the composite average and includes crimes such as homicide, assault, robbery, unlawful 
entry arson, fraud, drug offences, drink driving, etc. 
 
The crime rates for each of the suburbs in the study area have been compared with the state and city 
averages as benchmarks. The crime rate of Queensland State averages at a rate of 0.4 per 1,000 
persons since 2001. Logan City as a whole reflects the state average (see Figure 19).  
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Source: Queensland Government, 2013 

Figure 19 - Crime Rate (2001-2013) 

 In comparison to the state and city average of 0.4 per 1,000 persons, the following 
observations have been made in the study area (Figure 15): 

 Meadowbrook, Marsden, Waterford West, Kingston and Loganlea had crime rates 
(2013) above the state and city average; 

 Bethania (0.28) and Waterford (0.28) have crime rates (2013) below the state and city 
average.  

 The crime rate in Marsden was the highest in the study area at 1.45 per 1,000 persons 
in 2013, with a rapid increase in crime occurring in 2012 and 2013. 

 Crime rates in Kingston and Loganlea are fluctuating and have decreased since 2012. 
 
Crime is classified in various types. For the study area, the most prominent crime types have been 
analysed further. These crime types include robbery, unlawful entry, assault and drugs are discussed 
in more detail below. 

4.3.2 Number of Offences by Type 

4.3.2.1  Robbery 

In comparison to the state average of 0.18 per 1,000 persons (2013), the following observations have 
been made for robbery in the study area (Figure 20): 

 Robbery (2013) in Waterford West, Loganlea, Kingston and Marsden are above the 
state average 

 Robbery (2013) in Waterford and Bethania are below the state average. 
 The rates of robbery are the highest in Loganlea (1.2), Kingston (1.4) and Marsden (0.9) 
 The rate of robbery in Waterford-West, Waterford and Bethania have decreased since 

2011. 
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Source: Queensland Government, 2013 

Figure 20 - Robbery (2001-2013) 

4.3.2.2  Unlawful Entry 

In comparison to the state average of 4.1 per 1,000 persons (2013), the following observations have 
been made for unlawful entry in the study area (Figure 21): 

 Unlawful entry in Logan City as a whole has decreased since 2001 and is below the state 
average 

 Unlawful entry was above the state average in 2013 in Waterford West, Loganlea, 
Kingston, Marden, Waterford and Bethania  

 The highest rates of unlawful entry occurred in Kingston and Marsden in 2013. 
 

 

Source: Queensland Government, 2013 

Figure 21 - Unlawful Entry (2001-2013) 
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4.3.2.3  Assault 

In comparison to the state average of 1.9 per 1,000 persons (2013), the following observations have 
been made for assault in the study area (Figure 22): 

 Assault in Logan City remained largely unchanged since 2001 and is below the state 
average. 

 In 2013, assault was above the state average in Waterford West, Loganlea, Kingston and 
Marsden 

 Assault has increased substantially in Marsden from 4.4 (2011) to 7.9 per 1,000 persons 
(2013). 

 

 

Source: Queensland Government, 2013 

Figure 22 - Assault (2001-2013) 

4.3.2.4  Drugs 

In comparison to the state average of 5.8 per 1,000 persons (2013), the following observations have 
been made for drug offenses in the study area (Figure 23): 
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Source: Queensland Government, 2013 

Figure 23 - Drugs (2001-2013) 

 
 Overall, there has been an increase in drug offences across the state since from 3.3 in 

2001 to 5.8 per 1,000 persons in 2013. 
 Drug offences in Logan City, Waterford West, Meadowbrook, Waterford and Bethania 

remained below the state average in 2013. 
 Drug offences in Loganlea, Kingston and Marsden were above the state average in 2013. 
 Drug offences are the highest in Kingston at 12.5 per 1,000 persons and Marsden at 12 

per 1,000 persons in 2013. 

4.3.3 Dwelling Type 

An analysis of dwelling types in the study area shows that the largest percentage of the population is 
accommodated in single detached dwellings.  In 2011, detached dwellings accounted for 87.2% of 
the total housing market in Logan City.  As a proportion of total housing stock, the supply of single 
detached dwellings in Logan City remained consistent (86.8% in 1991 and 86.4% in 2011). 
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Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 24 - Dwelling Types in Logan City (1991-2011) 

4.3.3.1  Single Detached Housing 

The Queensland (Qld) State average for single detached dwellings was 75.7% in 2011. In Logan, only 
3 suburbs were below the state average in 2011, namely Woodridge (59.6%), Beenleigh (68.3%) and 
Logan Central (68.9%) and the proportion of single detached housing in these suburbs continues to 
decrease. In comparison, in the study area the percentage of single detached dwellings remains high 
and above the state average of 75.7%. The only suburb in the study area that has a level of single 
housing comparable to the state average is Waterford West at 77.3% (2011). More than 82% of all 
houses in Loganlea and Meadowbrook were single detached houses in 2011 (Figure 25). 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 25 - Single Detached Housing in the Study Area (1991-2011) 

 



Appendices 

 

 

422 

4.3.3.2  Medium Density Housing 

Medium density housing refers to housing that consists of town houses and simplexes. Medium 
density housing account for 11.8% (2011) of total housing stock in Logan City, which is below the 
state average of 15.2% (2011). In comparison, in the study area the percentage of medium density 
housing in Loganlea, Meadowbrook and Waterford-West was above the state average 15.2% in 2011 
(Figure 26). 
 
Medium density housing in Bethania-Waterford decreased from 10% (2001) to 6.2% (2011). 
Meadowbrook incurred a substantial increase in medium density housing from 10% (2001) to 16.9 
(2011), which is above the state average of 15.2% (2011). Waterford-West had the highest 
percentage of medium-density housing at 22.7% (2011).  
 
High density housing, such as apartments only represented 0.3% of the total housing market in Logan 
City in 2011, with current supply limited to Woodridge, Springwood, Logan Central, Kingston and 
Beenleigh. In the study area, instances of high density housing only occurred in Kingston and 
accounted only 2.8% of total housing stock in 2011. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 26 - Medium Density Housing in the Study Area (1991-2011) 

4.3.4 Housing Tenure 

Housing tenure data provides insights into the socio-economic status as well as the role housing plays 
in the housing market. For example, a high concentration of private renters may indicate a transient 
area attractive to young singles and couples, while a concentration of home owners indicates a more 
settled area with mature families and empty-nesters. 
 
In Logan City, 63% of households were purchasing or fully owned their home, 25.3% were renting 
privately, and 4.7% were in social housing in 2011. An analysis of housing tenure in 2011 shows that 
Logan City had a smaller proportion of households who owned their dwelling; a larger proportion 
purchasing; and a smaller proportion who were renters (Figure 27). 
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Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 27 – Housing Tenure (1991-2011) 

4.3.4.1  Fully Owned 

In the study area, Loganlea (12%) had the lowest percentage of houses fully owned and Bethania-
Waterford (32%) had the highest in 2011. Houses fully owned remained unchanged at 25% in 
Waterford-West over the last 20 years. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 28 – Fully Owned in the Study Area (1991-2011) 

4.3.4.2  Mortgage 

The majority of suburbs in Logan city experienced mortgage growth since 2001. Since 2001, decline 
in mortgage growth was most noticeable in the following suburbs: Logan Central, Eagleby, Park 
Ridge, Marsden, Meadowbrook, Bahrs Scrub, Regents Park and Chambers Flat. 
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In comparison, in the study area, percentage of houses with mortgages in Kingston, Bethania-
Waterford and Loganlea was below the state average in 2011. Percentage of houses with mortgages 
in Marsden and Meadowbrook was above the state average in 2011. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 29 – Mortgage in the Study Area (1991-2011) 

4.3.4.3  Private Renting 

With a few exceptions, there has been a periodic growth and decline in private renting in Logan City 
since 2001. In the study area, substantial increase in the percentage of houses being rented had 
incurred in the suburbs of Loganlea, Marsden and Meadowbrook since 1991. Loganlea (31%), 
Marden (34%) and Meadowbrook (36%) all had private renting above the state average of 27.5% in 
2011.  The percentage of private renting in Waterford West had decreased from 32.5% in 2001 to 
27.8% in 2011. 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 30 – Private Renting in the Study Area (1991-2011) 
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4.3.4.4  Social Housing 

In 2011, there were 4,400 social housing dwellings in Logan City, 4.7% of total housing in Logan City 
and above the Queensland State average of 3.9% There has been a steady decline in social housing 
since 1991, from 7.3% in 1991 to 5.9% in 2001 and 4.7% in 2011 (Table 5). 
 

Table 5 - Social housing as a percentage of total housing 

Region 2001  2006 2011 

Logan City 5.9%  5.1% 4.7% 

Queensland 4.2%  3.9% 3.9% 

Source: ABS, 2011 

 
Suburbs in Logan City that had levels of social housing above the state average in 2011 included: 
Loganlea, Logan Central, Kingston, Woodridge, Beenleigh, Eagleby, Slacks Creek, Waterford West, 
Marsden, Browns Plains, Crestmead and Boronia Heights. Of these twelve suburbs with levels above 
the state average, four is located in the study area. These four suburbs include: Loganlea; Kingston; 
Marsden; and Waterford-West. 
 
Social housing continues to decrease across Logan City, Kingston and Loganlea in the study area had 
the most noticeable decrease in social housing as a percentage of total housing since 1991 (Figure 
31). 
 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 31 – Social Housing in the Study Area (1991-2011) 

4.3.5 Distribution of Social Housing 

Table 5 provides a summary of the top 10 suburbs in Logan City with the highest concentrations of 
social housing. 
 
Social housing as a percentage of total housing stock per suburb, Loganlea had the highest 
concentration at 17% in 2011. Social housing as a percentage of total housing in Logan City, Loganlea 
contained 8.5%, whereas Woodridge contained 13.2%. Figure 32 displays the spatial distribution of 
social housing in the study area. 
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Table 6 - The top 10 suburbs with the highest percentages of social housing (2011) 

Suburb 
Social housing as a 
% of housing stock 
in suburb 

No. of social 
housing 
dwellings 

% of all social 
housing in 
Logan  

Loganlea 17% 414 8.5% 
Kingston 15% 567 11.6% 
Logan Central 15% 386 7.9% 
Woodridge 14% 645 13.2% 
Beenleigh 11% 367 7.5% 
Eagleby 8% 393 8.1% 
Slacks creek 7% 418 8.6% 
Waterford West 7% 180 3.7% 
Crestmead 6% 214 4.4% 
Marsden 6% 209 4.3% 

Source: ABS, 2011; Qld Government, Department of Housing and Public Works, 2012 

 

 

Source: ABS Census on Population and Housing, 2011 

Figure 32 – Distribution of Social Housing in the Study Area (2011) 

 
The study area have high concentrations of social housing, most noticeable in Loganlea, Kingston, 
Marsden and Waterford West. Meadowbrook and Waterford have no or very low levels of social 
housing. Some social housing is present in Bethania. Very high concentrations of social housing are 
located in the north-western parts of Loganlea, south of Station Road and east of Kingston Road. 
Social housing in Kingston forms part of a broader cluster of social housing that extends northwards 
in the suburbs of Logan Central, Woodridge and Slack Creek. 

4.3.6 Housing Density 

Net Residential Land has been used for the calculation of housing density. Net residential land 
includes all unconstrained (not flood affected) land falling within the South-East Queensland 
Regional Plan (2009-2031) Urban Footprint and zoned for residential use in the Logan Planning 
Scheme (2006). Residential use includes all categories of residential living, including rural residential 
living. Total number of dwelling units has been sourced from the ABS Population Census 2011 
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aggregated to a suburb level. Dwellings units includes all types including detached (e.g. single house), 
semi-detached (e.g. townhouse) and attached dwellings units (e.g. apartment). 
 

Table 7 – Housing density in the study area (2011) 

Suburb Total net residential 
area in hectare 

Total Number of 
Dwelling Units (2011) 

Dwellings/ 
hectare 

Logan City 18936 99,903 5.3 

Core Area:    

Loganlea 261 2,255 8.6 

Meadowbrook 89 1,058 11.8 

Frame Area:    

Bethania - Waterford 411 3,476 8.5 

Waterford West 278 2,384 5.8 

Marsden 387 3,784 9.7 

Kingston 308 4,930 16.0 

Source: Logan Planning Scheme (2006), ABS Census on Housing and Population, 2011 

 
The average dwellings per hectare in Logan City was 5.3 dwellings in 2011. The entire study area had 
a housing density that was above the city average in 2011 (Table 7). In the study area, Kingston had 
the highest housing density at 16 dwellings/ha and Waterford-West at 5.8 dwellings/ha, the lowest 
in 2011. Meadowbrook had a higher housing density than Loganlea in 2011. 

4.3.7 Housing Cost 

Housing affordability relates to a person’s ability to pay for their housing. It is a complex issue caused 
by local housing and labour markets as well as larger economic, environmental and social forces. 
Affordability is usually defined either in terms of the ratio of income to house prices or the proportion 
of income to mortgage repayments or rent. For the purposes of the study, only a comparative 
assessment was conducted of the median sale prices for the study area in relation to the city average. 

4.3.7.1  Median sale price for a house 

The median sale price in Logan City of the single detached house in 2014 was $372,000 (Fig. 33). 
Kingston, Bethania, Marsden, Loganlea, Waterford-West and Waterford had a median sale price 
below the city median. Marsden had a median sale price in par with the city median. The median sale 
price for a house was the lowest in Kingston at $275,000 in 2014. A slight increase in the median sale 
price occurred between 2011 and 2014 in Kingston, Bethania, Loganlea and Waterford-West. The 
median sale price decreased in Marsden and Waterford between 2011 and 2014. 
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Source: RPData Property Sales, 1997-2014 

Figure 33 – Median Sale Price for House (2006-2014) 

4.3.7.2  Median sale price for a unit/flat 

The median sale price for a unit/flat in Logan City was $248,000 in 2014 (Fig 34). The median sale 
price for a unit/flat was in Bethania and Waterford below the city average in 2014.  In Meadowbrook, 
Waterford and Kingston the median sale price for a unit/flat was above the city average in 2014. 
Loganlea experienced a decrease in the median sale price for a unit/flat from $345,000 in 2011 to 
$244,000 in 2014. 
 

 

Source: RPData Property Sales, 1997-2014 

Figure 34 – Median Sale Price for Unit/Flat (2006-2014) 
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4.4 Economic Prosperity 

4.4.1 Highest Level of School Attainment 

Highest level of school attainment is a useful indicator of socio-economic status. With other 
indicators, such as Proficiency in English, the indicator informs planners and decision-makers about 
people's ability to access services. Combined with Educational Qualifications it also allows 
assessment of the skill base of the population of an area. 
 
In 2011, 46% of persons aged 15 years and older in Queensland completed year 12. In comparison, 
43% of persons aged 15 years and older in Logan City had completed year 12 in 2011. 
 
In the study area: 

 Bethania-Waterford, Kingston, Loganlea, Marsden and Waterford-West had a level of 
year 12 completed below the state and city average in 2011. 

 48% of persons, aged 15 years and older in Meadowbrook completed year 12 in 2011. 
This is above the state and city average. 

 At 35%, Kingston had a lowest level of persons, aged 15 years and older, that completed 
year 12 in 2011. 

 

 

Source: ABS Census on Population and Housing, 2011 

Figure 35 – High level of School completed (2011) 

4.4.2 Highest Qualification Received 

Educational Qualifications relate to education outside of primary and secondary school and are one 
of the most important indicators of socio-economic status. Educational Qualifications help to 
evaluate the economic opportunities and socio-economic status of the area and identify skill gaps in 
the labour market. 

4.4.2.1  Diploma / Higher Diploma 

In 2011, 7.5% of all persons aged 15 years and older in Queensland had a qualification of diploma / 
higher diploma (Fig. 47). There has been a steady increase in the percentage of persons aged 15 years 
and older with a diploma / higher diploma since 2001 in Queensland. Logan City had persons aged 
15 years and older with less diploma / higher diplomas than the state average in 2011.  
 
In comparison, in the study area: 
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 Although increasing, Kingston, Marsden, Waterford-West, Bethania-Waterford and 
Loganlea all had persons aged 15 years and older with lower levels of diploma/higher 
diploma qualifications in 2011 

 Kingston had the lowest level (4%) of persons aged 15 years and older with a 
diploma/higher diploma qualification in 2011. 

 Meadowbrook had the highest level (8.5%) of persons aged 15 years and older with a 
diploma/higher diploma qualification in 2011. 

 Loganlea incurred the highest growth in the percentage of persons aged 15 years and 
older with a diploma/higher diploma qualification in 2011, from 3.8% in 2006 to 6.3% 
in 2011.  

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 36 – Diploma / Higher Diploma Qualification (2001, 2006, 2011) 

4.4.2.2  Bachelor / Higher Degree 

In 2011, 16% of all persons aged 15 years and older in Queensland had a bachelor or higher degree. 
There has been a steady increase in the percentage of persons aged 15 years and older with bachelor 
or higher degree since 2001 in Queensland. The level of persons aged 15 years and older with a 
bachelor or higher degree in Logan City was below the state average and was 9.4% in 2011 (Figure 
37). 
 
In comparison, in the study area: 

 All suburbs were below the state average. 
 Only 4% of persons aged 15 years and older in Marsden, Waterford-West and Kingston 

had a bachelor or higher degree, four times below the state average. 
 The most substantial increase in the percentage of persons aged 15 years and older 

with a bachelor or higher degree occurred in Meadowbrook, from 8% in 2001 to over 
13% in 2011. 
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Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 37 – Bachelor or Higher Degree (2001, 2006, 2011) 

4.4.3 Residents Place of Work 

Journey to Work data shows how many residents work locally, and how many commute out of the 
area and where they commute to. Understanding where the residents in the study area go to work 
assists in planning and advocacy for roads and public transport provision.  It also helps to clarify the 
economic and employment drivers across areas and assists in understanding the degree of 
employment self-containment within an area. Journey to Work data are released at a Statistical Local 
Area (SLA) level. For the purposes of the study, only the Journey of Work data for Loganlea, Kingston 
and Marsden for 2011 were analysed. Journey to Work data reflect three basic travel behaviour 
instances: 

 People live and work in the same ABS Statistical Local Area (SLA); 
 People live in the SLA and work in a different SLA in the City; 
 People live in the SLA, but work outside of the City 

 
For example, in 2011, 60,618 (47.6%) of Logan City’s working population travelled outside of the city 
for work.  
 
For Loganlea SLA in 2011 (Fig. 49): 

 Over 450 persons (11.8%) lived and also worked in the Loganlea SLA. The Loganlea SLA 
includes both the suburbs of Loganlea and Marsden. 

 The majority of people living in the Loganlea SLA travelled to neighbouring SLAs of 
Marsden, Woodridge and Slack Creek for work. 

 A smaller number of people living in the SLA travelled outside of Logan City for work. 
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Source: ABS Census on Population and Housing, 2011 

Figure 38 – Residents Place of Work (Origin - Loganlea) (2011) 

 
For Kingston SLA in 2011 (Figure 39): 

 Less than 280 persons lived and worked in the Kingston SLA. 
 A substantial number of people living in the Kingston SLA travelled to the neighbouring 

SLAs of Loganlea, Marsden, Woodridge and Slack Creek for work. 
 A significant number of people living in the Kingston SLA also travelled outside of Logan 

City for work, notably to Ormeau-Yatala industrial area in the Gold Coast and Acacia 
Ridge in Brisbane. 

 
For Marden SLA in 2011 (Figure 40): 

 More than 1,000 persons lived and worked in the Marsden SLA (i.e. Crestmead 
industrial area). 

 A substantial number of people who lived in Marsden, worked in Loganlea, Browns 
Plans, Woodridge, Slacks Creek, Underwood and Kingston in Logan City. 

 Compared to the residents in Kingston and Loganlea, a greater proportion of residents 
in Marsden travelled outside of Logan City for work. 
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Source: ABS Census on Population and Housing, 2011 

Figure 39 – Residents Place of Work (Origin - Kingston) (2011) 

 

 

Source: ABS Census on Population and Housing, 2011 

Figure 40 – Residents Place of Work (Origin - Marsden) (2011) 
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4.4.4 Employment Diversity 

Diversity is an essential factor for liveability, economic growth, and attractiveness in cities. Many 
areas pride themselves on having a diverse workforce, one that is made up of individuals with a wide 
range of characteristics and experiences. Employment per industry statistics identify the industry 
sectors in which the residents work (which may be within the residing area or elsewhere). This will 
be influenced by the skill base and socio-economic status of the residents as well as the industries 
and employment opportunities present in the region. 
 
Figure 41 presents the percentage of residents employed in each of the major economic sectors.  

 

 

Source: ABS Census on Population and Housing, 2011 

Figure 41 – Employment Diversity: Labour Force per Economic Sector (2011) 

 
In Queensland State most people in 2011 were employed in the health care and social assistance 
sector (11.9%) and the least number of people were employed in the electricity, gas, water and waste 
services sector (1.2%). The top 5 economic sectors that employed more than 50% of the total labour 
force in Queensland in 2011 were: 

 Health care and social assistance (11.9%); 
 Retail trade (10.6%); 
 Construction (9.0%); 
 Manufacturing (8.4%); and 
 Education and training (7.9%). 

 
In comparison, in the study area in 2011 (Figure 42): 

 Most of the labour force were employed in manufacturing and health care and social 
assistance sectors. 

 The highest percentages of manufacturing workers lived in Marsden (18%); Kingston 
(17.4%); Waterford-West (15.1%) and Loganlea (13.8%) –all above the state average. 

 The highest percentages of health care and social assistance workers lived in 
Meadowbrook (15%); Loganlea (13.9%) and Bethania-Waterford (12.7%) – all above 
the state average. 

 Although below the state average, retail trade and construction workers featured 
prominently across the entire study area. 
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 People employed in the education and training remained below the state average 
(7.9%), with the highest percentage of education and training workers living in 
Meadowbrook (7.2%). 

 

 

Source: ABS Census on Population and Housing, 2011 

Figure 42 – Employment Diversity – Top 5 Economic Sectors (2011) 

4.4.5 Household Income 

Household Income is one of the most important indicators of socio-economic status. With other data 
sources, such as qualifications and occupation, it helps to reveal the economic opportunities and 
socio-economic status of an area. It is important to note that household income is not necessarily a 
measure of wealth. For example, if an area has a large number of retirees this will produce a higher 
proportion of households with low income but the retirees may have large capital wealth. For this 
reason, household income should be viewed in conjunction with age and household composition. 
 

 

Source: ABS Census on Population and Housing, 2011 

Figure 43 – Weekly Household Income (2011) 
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The following income classification was used: 
 

Weekly household income Classification 
$1-$799 Low income 
$799-$1499 Low-to moderate income 
$1500-$2999 Moderate-to-high income 
$ 3000 + High income 

 
In 2011, 27.8 % of households in Queensland State earned a low weekly household income. In Logan 
City, 25.7% of households earned a low weekly household income. The percentage of households 
earning a moderate-to-high weekly household income in Logan was 25.9% in 2011 - above the state 
average of 23.5%. 
 
In comparison, in the study area: 
 
Suburbs with a low weekly household income higher than the state average were: 

 Bethania-Waterford (35.9%); 
 Waterford-West (35.6%) 
 Kingston (35.3%); and 
 Loganlea (31.8%). 

 
The suburbs with a moderate-to-high weekly household income higher than the state average was: 

 Meadowbrook at (36.9%). 

4.4.6 Employment Status 

Employment status indicates the strength of the local economy and social characteristics of the 
population. Employment status is linked to a number of factors including age structure, which 
influences the number of people in the workforce; the economic base and employment opportunities 
available in the area and; the education and skill base of the population. 

4.4.6.1  Employed 

In Logan City, the total labour force in 2006 was 122,881 people and in 2011 the total labour force 
was 137,111 people, an increase of 14,230 people. The state average of the percentage of the total 
labour force employed has increased from 88.6% in 1991 to 91.7% in 2001 and 93.9% in 2011 (Fig. 
55). 
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Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 44 – Employment Status: Employed (2011) 

 
In comparison, in the study area: 

 The employment rate was below the state average of 93.9% in 2011 
 There has been a consistent increase in the percentage of total labour force employed 

since 1991, except in Meadowbrook where the total labour force employed decreased 
from 92.2% in 2001 to 91.5% in 2011. 

 Total labour force employed was the lowest in Kingston at 84.7% in 2011 
 Total labour force employed was the highest in Bethania-Waterford at 92.8% in 2011. 
 There has been a significant increase in total labour force employed in Loganlea 

between 2001 and 2011, increasing from 84% to 89.9%. 
 Total labour force employed in Kingston (84.7%), Loganlea (89.9%), Marsden 88.4%) 

and Meadowbrook (91.5%) in 2011 remained below the city average of 92.8%. 

4.4.6.2  Unemployed 

In Queensland State, 6.1% of the labour force was unemployed in 2011. The average unemployment 
rate for the state decreased from 13% in 1991 to 9.9% in 2001 and 6.1% in 2011. In Logan City, the 
unemployment rate was higher than the state average in 2011, at 7.2%.  
 
The youth unemployment rate (persons aged 15-24) in 2011 for Queensland State was 12.8% and 
for Logan City 15.3% 
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Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 45 – Employment Status: Unemployed (2011) 

 
For the study area: 
The unemployment rate in 2011 was above the state average in: 

 Kingston (15.3%); 
 Marsden (11.6%); 
 Waterford-West (11%); 
 Loganlea (10%);  
 Meadowbrook (8.4%); and 
 Bethania-Waterford (7.2%). 

 
The youth unemployment rate in 2011 was above the state average in: 

 Kingston (30.5%); 
 Waterford-West (29.3%); 
 Marsden (23.7%); 
 Loganlea (23.3%);  
 Bethania-Waterford (14.3%) (below city average); and 
 Meadowbrook (14.2%) (below city average). 

4.4.7 Number of Business Establishments 

The number of business establishments presents a snapshot of actively trading businesses as at June 
2013 from the Australian Bureau of Statistics Business Register (ABSBR). The register contains 
counts and rates of businesses entries and exists form the Australian economy. The number of 
business establishments per economic sector in June 2013 for the study area are presented in Figure 
46. 
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Source: ABS, Counts of Australian Businesses, including Entries and Exits, Jun 2009 to Jun 2013 

Figure 46 – Number of Business Establishments in the Study Area (2013) 

 
For the study area there were over 1,900 businesses establishments registered in June 2013, 
distributed spatially as follows: 

 Loganlea-Meadowbrook (581) 
 Marsden (378) 
 Bethania-Waterford (357) 
 Kingston (341) 
 Waterford-West (264) 
 Most of the businesses focused on construction (484 establishments), distributed 

spatially as follows: 
 Loganlea-Meadowbrook (142) 
 Marsden (100) 
 Bethania-Waterford (95) 
 Kingston (79) 
 Waterford-West (68) 

 
The highest number of manufacturing businesses were located in Loganlea-Meadowbrook (44) and 
Kingston (34). Business specialising in rental, hiring and real estate services were the most 
prominent in Loganlea-Meadowbrook (74) 

4.5 Access and Proximity 

There is growing consensus on the need to ensure that the unique role of transport is properly 
articulated in sustainable development. People need transport infrastructure and transport services 
to access their livelihoods, markets, health services, education and numerous economic, social and 
civic opportunities. Proximity to appropriate services and adequate transport is crucial for poverty 
reduction, economic and social development and meeting other sustainable development goals. 
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4.5.1 Mode of travel to Work 

There are a number of reasons why people use different modes of transport to get to work including 
the availability of affordable and effective public transport options, the number of motor vehicles 
available within a household, and the distance travelled to work. In 2011, 67.3% of employed persons 
aged 15 and above in Queensland travelled to work by car, an increase of 0.8% since 2006 (66.5%). 
Only 3.8% travelled by bus to work and 3.4% by train. 

 

 

Source: ABS Census on Population and Housing, 1991, 2001 & 2011 

Figure 47 – Mode of Travel to Work (2011) 

In comparison, in the study area the majority of employed persons aged 15 years and above in the 
study area in 2011 travelled by car (all above the state average): 

 Marden (74.8); 
 Waterford West (73.4%); 
 Bethania-Waterford (73.5%); 
 Loganlea (73.2%); 
 Kingston (72.8%); and 
 Meadowbrook (70.7%). 

 
Travelling to work by train was higher than the state average (3.4%) in 2011 in the following suburbs 
in the study area: 

 Bethania-Waterford (6.8%); 
 Loganlea (5.8%); and 
 Meadowbrook (5.8%). 

4.5.2 Major Road Access 

A network of road infrastructure provides access to a variety of land uses across the study area. The 
road network in the study area is defined by the following key roads: 

 The Logan Motorway - a State-controlled four line tolled motorway/highway stretching 
30 kilometres between the Ipswich Motorway and Pacific Motorway, carrying up to 
90,000 vehicles per day (DTMR, 2010), The Logan Motorway traverses the study area 
at an elevated grade, in an east-west direction, essentially severing the study area's 
northern and southern communities. Key junctions that link to the Logan Motorway 
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include the Loganlea Road and University Drive intersections in the east and Kingston 
Road in the west, both comprising on and off-ramps.  

 Loganlea Road - a four lane urban arterial road which traverses the study area from 
north to south direction, providing critical access to several nodes and attractors, 
including Logan State Hospital, Loganlea Station, Meadowbrook shopping centre, 
Griffith University - Logan Campus, Loganlea Picnic Gardens, Logan City Golf Club and 
Logan Motorway. 

 Kingston Road - a State-controlled four lane urban arterial road which traverses the 
study area at first from north to south and then from west to east, providing critical 
access to several nodes and attractors, including Beenleigh town centre in the south and 
Logan Central in the north. 

 Other two lane major collector roads in the area includes Chambers Flat Road that 
connects with Logan Village in the south, where it then intersects with Waterford 
Tamborine Road and Browns Plains Road that provides access to Grand Plaza Shopping 
Centre in the west. 

 
Supporting and intersecting with these major arterial roads are a network of local roads. Figure 48 
indicates the distribution of local intersection (access) points to the main arterial roads. 
 

 

Figure 48 – Major Road Access (2014) 

4.5.3 Rail Station Access 

Loganlea Station is currently located on the western side of the juncture of Loganlea Road and the 
Beenleigh-Gold Coast Rail Line. There is an inbound and outbound line with narrow side platforms 
on each line, with a small shelter and limited seating on each platform. Access between platforms is 
via a pedestrian overpass accessible via stairs and ramp. No lift is available. The Loganlea Rail Station 
is served by rail services operating on the Beenleigh-Gold Coast lines. Both rail lines are served by 
rail services every 30 minutes in peak periods resulting in a 14 minute peak frequency for Loganlea 
Station. Travel time from Loganlea Station to Brisbane City via the Beenleigh-Gold Coast line is 
approximately 47 minutes and 38 minutes via the Gold Coast line. 
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Figure 49 – Rail Station Access (2014) 

 
Approximately 260 park and ride spaces are provided predominantly on the southern side of the 
station, with limited number of car spaces provided on the northern side. A taxi rank is provided on 
the southern side of the station. On street bus stops are located within the immediate vicinity of then 
station allowing connections between rail and bus services. Bus stops are located on Station Road, 
on the southern side and on Armstrong Road, north of the station. The northern bus stop is served 
by the 556 bus service, providing access to Griffith University, Logan Campus. The southern bus stop 
is served by the 562 bus service, providing access to the Logan Hospital and TAFE. 
 
An access and movement study by MRCagney for Logan City Council in 2013 found that walking 
access to the Loganlea Station is generally poor, especially north of the station where there is limited 
pedestrian infrastructure and narrow footpaths on one side of the road of surrounding streets. The 
rail corridor can be crossed via the station walkway or a pedestrian path on the western side of the 
Loganlea Road Bridge. 
 
In 2009, Queensland Rail (QR) engaged Trackstar Alliance to undertake the Kuraby to Loganlea 
Corridor Planning Study. The study investigated the future plans for accommodating a 3rd and 4th 
track between Kuraby and Loganlea. The study also investigated future station options and upgrade 
requirements.  The study identified a number of deficiencies with the standard of the existing 
Loganlea Station and proposed three broad station options for the Loganlea Station: 

 Retain existing station and upgrade; 
 New station 200m west of existing station location; and 
 New station 350m east of the existing station location. 

4.5.4 Bus / Interchange Access 

The core area of the study area (Meadowbrook and Loganlea) is currently served by three passing 
bus routes, the 556, 562 and 560. The 556 service originates at the Loganlea Station, then serves the 
study area along Loganlea Road with a diversion along University Drive to Griffith University Logan 
Campus; then follows the South East Freeway and busway before terminating at Griffith University 
Mt Gravatt Campus. The 562 originates in Beenleigh approaching Meadowbrook from the south, 
serving the Loganlea Station, Logan Hospital and TAFE via Armstrong Road; the 562 then proceeds 
to Loganlea Road via Edenlea Drive before terminating at the Hyperdome Shopping Centre. The 560 
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service operates from Brown Plains and approaches Meadowbrook from the south, firstly serving 
the Loganlea Station, then proceeds to Loganlea Road via Edenlea Drive and then diverts to serve 
Griffith University Logan Campus before terminating at the Hyperdome Shopping Centre. 
 
Both the 556 and 562 offer an hour frequency and the 560 half hourly.  
 
A summary of the frequency, span of hours of operation, route and approximate travel times of key 
destinations from bus stops at Loganlea Rail Station is provided in Table 8. 
 

Table 8 - Bus services in the study area 

Translink 
Route No. 

Frequency Span of Hours Route Travel Time (from 
Loganlea Rail 
Station bus stop) 

556 Hourly 07:00 – 19:00  (Mon-
Fri) 

Loganlea Station to 
Griffith University 
(Mt Gravatt via SE 
Busway 

Springwood – 15 
mins 
Griffith University Mt 
Gravatt – 28 mins 

562 Hourly 07:00 – 19:00  (Mon – 
Fri) 
08:00 – 19:00 (Sat – 
Sun) 

Beenleigh to 
Loganholme Bus 
Station via 
Meadowbrook 

Loganholme – 15 
mins 
Beenleigh – 37 to 42 
mins 

560 Half-
Hourly 

06:00 – 20:00 (Mon – 
Fri) 
07:00 – 18:00 (Sat) 
08:00 – 17:00 (Sun) 

Browns Plans to 
Loganholme via 
Meadowbrook 

Loganholme – 23 
mins 
Browns Plains – 32 
mins 

Source: Qld Translink, 2015 

 
The bus services serving Meadowbrook are supported by kerbside bus stops with varying levels of 
supporting infrastructure and condition throughout the study area. A limited number of bus stops 
provide a shelter ad seating for patrons. There are currently no bus stops provided on the south 
bound side of Loganlea Road. Translink is currently investigating the possibility of constructing a 
“Green Link” from the Griffith University Logan Campus, to either Murrays Road or Tingi Avenue at 
Shailer Park. This link would provide direct access to the Hyperdome Shopping Centre from 
Meadowbrook. 
 
An overview of bus stops across the entire study area is provided in Figure 61. Figure 61 indicates 
areas located 100, 200 and 400 metres from bus stops.  
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Figure 50 – Bus stop / Interchange Access (2014) 

4.5.5 Access & Proximity Index 

The access and proximity index seeks to measure how easy it is to access common destinations (e.g. 
health, education, retail and employment) by walking and/or public transport. A method of multi-
criteria analysis (MCA) was used in the appraisal of all residential sites in the study area. 
 
The index produces a GIS based map giving a visual composite representation of the opportunity to 
reach places by walking and/or public transport. A colour scale shows the levels of access for the 
area, highlighting areas of "low", "moderate" and "high" accessibility. The output could be weighted 
with population density.  For the purposes of this analysis no weightings were assigned. The end 
result classifies all residential sites in the study area as having either "low", "moderate" or "high" 
accessibility to key destinations in the study area.. For a more sophisticated approach to access and 
proximity, see the Land Use and Transport Accessibility Index (LUPTAI) developed for the State of 
Queensland by Pitot et.al (2005). 
 
Table 6 contains the performance criteria for the assessment of each site. The list of criteria was 
influenced by the availability of data. Column one contains the destination and column two the 
criteria. Column three lists the various performance ranges wit scoring values. Scoring is used to 
assess the expected performance of each site (option) against the criteria, Scoring values for each site 
have been derived from performing a series of GIS spatial analysis techniques. An overall value for 
each site was calculated by combining the scores for each criterion. The results are presented in a 
composite map (see Figure 62). 
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Table 9 - Access and Proximity Assessment Criteria 

Destination Criteria Performance Benchmark & 
Score 

Major Roads Distance from arterial road >500m 0 
200-500m 3 
<200m 5 

Public Transport Distance from rail station >1200m 0 
800–1200m 3 
<800m  5 

Distance from bus stop / 
interchange 

>800m 0 
400-800m 3 
<400m 5 

Community Services Distance from Community / 
Civic facilities 

>2000m  0 
800m–2000m 3 
< 800m 5 

Distance from  Cultural and 
Sporting Facilities 

>10km 0 
5km-10km 3 
<5km 5 

Distance from Open Green 
Public Space 

>1500m  0 
800m–1500m 3 
<800m 5 

Schools and Educational 
Facilities 

Distance to Primary Public 
School 

>2,5km 0 
1km-2,5km 3 
< 1km  5 

Distance to Secondary Public 
School 

>5km 0 
2km-5km 3 
< 2km  5 

Distance to 
University/TAFE/Training 
Centre 

> 5km 0 
2km-5km 3 
< 2km 5 

Employment Centres by 
Public Transport 

Distance to major 
employment node by public 
transport 

>60 min  0 
45-60 min 2 
30-45 min 3 
15-30 min 4 
<15 min 5 

Health and Child Care 
Services 

Distance to State Hospital > 15km 0 
10km–15km 3 
< 10km  5 

Distance to Health 
Centre/Clinic 

>5km 0 
2km-5km 3 
<2km 5 

Distance to Child Care 
Facilities 

>5km 0 
2km-5km 3 
<2km 5 

Shops and Supermarkets Distance to 
District/Neighbourhood 
Activity Centre 

>800m  0 
400m – 800m 3 
<400m 5 

 
From analysing the results it is clear that residential areas in Loganlea, Meadowbrook, Marsden and 
Kingston all have a high levels of access and proximity to most destinations in the study area. The 
most southern parts of Waterford-West and Waterford in general have levels of access and proximity. 
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Figure 51 –Composite map of access and proximity (2014) 

4.6 Environmental Responsibility 

The residents and industries of the cities consume natural resources, including water, energy and 
land. Waste generation within the cities also has an impact on the natural environment. However, 
emerging evidence suggests that increases in the use of energy and water may be slowing due to 
improved technology, and better understanding and recognition of the need to reduce human 
environmental impact (SOE, 2011). 

4.6.1 Household Water Consumption 

Average annual water consumption per capita in Logan City was 50,200 litres in 2013 which amounts 
to 137 litres per person / day. In comparison, annual water consumption was below the city average 
in Kingston at 42,500 litre per capita (116 litres per person/day). Water consumption in the study 
area was the highest in Loganlea at 60,750 litres per capital in 2013 (Figure 52). 
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Source: Logan City Council, 2014 

Figure 52 – Residential Water Consumption per Capita (2013) 

 
Figure 53 presents the change in total water consumption per suburb from 2011 to 2013. In general, 
all suburbs in the study area consumed less water in 2012 than in 2011, but all incurred an increase 
in water consumption in 2013. This is mainly a result of the lifting of water restrictions in 2012. 
Marsden with the highest number of households consumed the most water in 2013. 
 

 

Source: Logan City Council, 2014 

Figure 53 – Total Water Consumption (2011-2013) 
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4.6.2 Household Solid Waste 

Waste is typically classified intro three categories: Municipal Solid Waste (MSW), Commercial and 
Industrial waste (C&I), and Construction and Demolition waste (C&D). Given that the majority of the 
water received at landfill sites is MSW, this analysis focuses primarily on the household waste. 
 
Household solid waste to landfill in Logan City was 122,616 tonnes in 2012 and is set to increase to 
152,425 tonnes in 2022 (Logan City Council, 2012. Waste Reduction and Recycling Plan 2013-2016). 
 
Total household solid waste was the lowest in Meadowbrook at 1,050 tonnes and the highest in 
Kingston at 4,625 tonnes in 2014. Total Household waste for Waterford, Loganlea and Bethania 
increased between 2011 and 2014, with the supply of household waste remaining constant for 
Meadowbrook, Waterford-West, Marsden and Kingston over the same period. 
 

 

Source: Logan City Council, 2014 

Figure 54 – Household Solid Waste (2011 & 2014) 

4.6.3 Energy Consumption 

Queensland, like other states, has historically enjoyed sTable, low-cost electricity supply where 
prices increased annually, generally in line with the rise in the consumer price index (Figure 55). 
However, from mid-2007 onwards, Queensland has experienced sharp increases in electricity prices. 
This has resulted in an unsustainable increase in residential electricity prices of more than 80% in 
nominal terms. 
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Source: Queensland Government, 2012 

Figure 55 - Electricity price rises compared with inflation  

 
An analysis of the cost drivers have revealed that a significant increase was due to network costs. 
Figure 56 below shows that it has been these networks costs that have been the primary driver of 
price increases, doubling in nominal terms in the past six years to meet high reliability standards, 
cope with peak demand growth and replace ageing infrastructure. 
 

 

Source: Queensland Government, 2012 

Figure 56 - Components of electricity price rises since 2006  

 
Energy consumption per household in the study area in relation to the city average is displayed in 
Figure 68. In general, there has been a consistent decline in energy consumption between 2009 and 
2013. This decline is achieved despite expected increases in service delivery to households, 
particularly in terms of increases in the average size of houses and the types of space conditioning 
equipment and in a diverse range of appliance types, such as larger, more power-intensive televisions 
and an increase in standby energy consumption, lighting, computers and other home entertainment. 
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The decline in energy consumption per household is primarily being driven cost of living pressures 
and improvements in the energy efficiency of appliances and the building shell. 
 
The average consumption of electricity for Logan City was 6,600kWa per annum in 2013. In 
comparison, households in the study area consumed less electricity than the city average.  The 
highest level of consumption of electricity per household in 2013 was in Marsden at 6,500 kWa and 
the lowest level of was in Kingston at 5,050 kWa per annum (See Figure 68). 
 

 

Source: Energex (2014) 

Figure 57 – Energy Consumption per Household – Coal Based (2009-2013) 

 
In comparison, solar generated energy consumption has increased in recent years. The city average 
has increase from 770 kWa per household in 2009 to 2,000 kWa in 2013. Solar use in the study area 
has also increased, with Waterford and Waterford-West ending off above the city average in 2013 
(Figure 57).  
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Source: Energex (2014) 

Figure 58 – Energy Consumption per Household – Solar Based (2009-2013) 

 
Figure 59 presents solar energy consumption per 1,000 households for Logan City in relation to 
suburbs located in the study area. At a city level, in 2013 247 out of 1,000 households used solar 
energy. In comparison, in the study area: 

 There has been a constant increase in the proportion of households using solar energy; 
 The proportion of households that used solar energy in the study area remained well 

below the city average in 2013. 
 Only 63 out of 1,000 households in Meadowbrook and Loganlea used solar energy in 

2013. 
 The highest proportion of households that used solar energy in 2013 was in Marsden, 

170 out of 1,000 households. 
 

 

Source: Energex (2014) 

Figure 59 – Solar Energy per 1,000 Households (2009-2013) 
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4.6.4 Noise Pollution 

As Queensland’s population grows, more and more residential development is being located close to 
transport corridors. According to Workplace Health and Safety Queensland, exposure to noise, such 
as transport noise, causes a number of physiological and psychological responses such as sleep 
disturbance, fatigue, aggression and heart disease.  
 
Under the Queensland Development Code Mandatory Part 4.4, Buildings in a Transport Noise 
Corridor (QDC MP 4.4), the Department of Housing and Public Works (DHPW) requires residents to 
check their noise category when building near a State-controlled road or railway so that new 
buildings are designed and constructed to reduce road traffic and railway noise intrusion.  
 
The code seeks to reduce the impact of road and rail traffic on the day-to-day activities of occupants 
in new and renovated residential development within Transport Noise Corridors (TNC). The noise 
category applicable to a building or site within a designated TNC is based on the amount of noise 
modelled for the location. Each noise category (refer to Table 10) is based on the predicted external 
noise level and hence reflects a required noise reduction level.  
 

Table 10 - Noise categories 

 

Figure 60 mapped categories one to four for the study area. From the map it is clear that the Logan 
motorway generates the most noise with Loganlea and Kingston roads generating also significant 
noise levels. 
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Source: Logan City Council, 2014 

Figure 60 – Noise (Transport) Pollution 

4.6.5 Areas of Ecological Significance 

Ecological significance map provides a baseline report of the environmental values of a property by 
amalgamating a range of ecological information, environmental layers and values through a multi-
criteria analysis. Mapping areas of ecological significance informs strategic land use planning in the 
city to ensure that environmental concerns are dealt with at the land use planning stage rather than 
at the development application stage. The methodology used in the Ecological Significance Map 
(Figure 61) is based on criteria from the Queensland State Government's Biodiversity Planning 
Assessment mapping as well as incorporating locally developed criteria and the Australian Koala 
Foundation Koala Habitat Atlas mapping. 
 
Areas with the high levels of ecological significance is located along the Logan River and Scrubby 
Creek. The highest levels of ecological significance is found in the north of the study area, running 
from Logan City Golf Course in the east to Augustus Park in the west.  
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Source: Logan City Council, 2014 

Figure 61 - Areas of Ecological Significance  

 

5 - Linkages & Relationships 
A sound understanding of the main linkages and relationships is fundamental to the assessment of 
sustainability concerns in an area. Understanding the functioning of these networks is important, 
since a change in one network, may have an impact and thereby bring about change across multiple 
networks, leading to unintended consequences. The following section discusses the following 
linkages and relationships in the study area: 
 

 Roads, rail and waterways  
 Health  
 Education  
 Retail centres 
 Industry 
 Open space and conservation  
 Rural residential 
 Residential 

5.1 Road, rail and waterways  

Several major arterial roads, a railway line, a motorway, a major river and a network of creeks cuts 
across the study area. While many of these networks play a pivotal role in enabling movement of 
people, goods and services, many serve as barriers and divide the area in distinctive areas 
characterised by land use type and socio-economic status.  
 
The railway line and the Logan Motorway provides regional connectivity, but also divides and limits 
internal connectivity and movement. A network of interlinking and supporting arterial roads assist 
in providing both north-south and east-west movement. Confusing access and circulation systems 
occur throughout the study area. While a strong grid system exists in areas, there are also many one 
way streets and dead ends which present physical barriers to circulation. 
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Urban development is constrained, and is delineated further by the existence of extensive flood 
affected areas in the facility of Logan River and Scrubby Creek. Figure 73 provides an overview of the 
main road, rail and waterway network features in the study area. Divisions in land use, as a result of 
these networks, are the most severe in the vicinity of Logan State Hospital. 

 

Figure 62 – Major Highways, Arterials, Rail and Waterway 

5.2 Health  

The Logan State Hospital and Metropolitan South Institute (MSI) of TAFE provide major activity 
generators for trips across Logan City through specialist health and education facilities they provide. 
Logan Hospital is located on the corner of Armstrong Road and Loganlea Road, offering a range of 
services including emergency, paediatrics, obstetrics, neurology, pathology, orthopaedics and mental 
health. It is expected that these activity and employment nodes will expand.  
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Figure 63 – Logan State Hospital  

 
The Logan Hospital has a high clinical load and could be described as a medium sized hospital, 
performing at a large hospital threshold and provides local and regional access to acuity in health 
services. The hospital has matured since its construction more than 20 years ago and recently has 
undergone major construction by extending its emergency department. A key issue at the hospital is 
Logan's busy emergency department which would benefit from the provision of additional health 
providers. Currently, there is little to no research undertaken on the hospital site but administrators 
recognise opportunities for translational research, which would involve localised clinical trials, a 
population health focus and include multiple, small scale research teams. The hospital believes that 
Griffith University would like a research presence within the hospital to pursue this, but are limited 
by the unavailability of research space near clinical operations. The hospital has a range of links to 
Griffith University and MSIT including the provision of nursing staff, meeting spaces and car parking. 
An opportunity has also been identified for simulation training and ‘virtual beds’ to further staff 
training. The TAFE site or part thereof is seen as an opportunity given its current underutilisation for 
a less costly and more practical expansion. 
 
Car parking is an issue as most staff drive to work which is made more complicated by the adjacent 
TAFE and students utilising local roads. Retirement Villages, aged care and hospices are not seen as 
desirable or necessary in the immediate area with locations such as Seasons Aged Care, Jeta Gardens 
and Palm Lake Care located south of Logan Hospital, located along Kingston Road identified as more 
appropriate. 

5.3 Education 

5.3.1 Griffith University Logan Campus 

Griffith University Logan Campus is located on University Drive, immediately north of the Logan 
Motorway. Griffith University understands the unfortunate siting of the Logan Campus which isolates 
the campus from the broader Meadowbrook and a less attractive option for potential students than 
the Gold Coast, Nathan and Brisbane campuses. Despite this, the campus supports between 2,000 and 
2,300 students, with a strong focus on community health and education courses.  
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Figure 64 – Education Networks 

 
Around 200 academic, support and general staff utilise the campus. Students at the Logan campus 
have a unique profile which includes a high proportion of mature aged students. 80% of students are 
female, many of whom are single parents or have taken alternative pathways to higher education and 
live in areas of heightened social disadvantage.  Primary constraints include a lack of funding for 
infrastructure and expansion, a physical disconnect from key suburbs in Logan City that are located 
east of the Pacific Motorway and the Redlands, a low level of cultural attraction for students and the 
inability for international students to accept higher education fees. Affordable student 
accommodation in close proximity remains a problem. 
 
Related disciplines such as aged, disability and community services make up approximately 10% of 
students. MSIT also provides post-graduate and ongoing training opportunities for hospital staff and 
offers courses in a range of areas including business, beauty, creative industries, community services, 
English, fashion hair dressing, horticulture, hospitality, nursing and IT 
 
The campus employs around 400 educational and support staff who have a preference for driving to 
work. Ensuring access to the railway station remained a significant location factor and the creation 
of a town centre environment has been cited by students as desirable. The lack of an identifiable town 
centre, retail and cultural facilities together with parking, isolation of the university and limited 
connectivity have been cited by both staff and students as having a negative impact on the MSIT. 
 

5.3.2 Primary and high schools 

There are in total 9 primary and 3 high schools located in the study area: 
 
Primary: 

 Kingston State School 
 Berrinba East State School 
 Burrowes State School 
 Marden State School 
 Crestmead State School 
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 Waterford West State School 
 Waterford State School 
 Bethania Lutheran Primary School 
 Edens Landing State School 

 
High Schools: 

 Kingston College 
 Marsden State High School 
 Loganlea State High School 

 
Most schools is located in the south, all accessible off Kingston and Browns Plains Roads, with a 
second cluster of schools located in the north-west, off the Logan Motorway. Choice between state 
and private schools is considered good. Figure 73 provides an overview of the spatial distribution of 
all major educational facilities in the study area. 

5.4 Retail and commerce 

A network of retail and commercial land uses support the area. Most of these uses are accessible from 
the main urban arterial roads in the area. Located on Loganlea Road is the Meadowbrook Central 
Shopping Centre in the north and Waterford Plaza in the south. The Marsden Shopping Centre is 
located on Chambers Flat Road. Of significance to this study is Meadowbrook Central Shopping 
Centre which is located in the core of the study area, opposite Logan State Hospital. The shopping 
centre comprises an IGA supermarket, medical centre and approximately 15 speciality stores 
including a pharmacy, gym, hair and beauty salon, and a range of food and takeaway outlets. Other 
facilities in the core area, located on Loganlea Road, between the Logan Motorway and the rail line 
include the Meadowbrook Childcare Centre, Meadowbrook Hotel, United service station, a 
McDonalds fast food restaurant. 
 

 

Figure 65 – Network of Retail Centres 
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A Shell service station, Hungry Jacks and Oporto takeaway outlet are located on the corner of 
Loganlea Road and University Drive. A large vacant lot on Loganlea Road has recently been developed 
into a Woolworth's supermarket and speciality retail. The Palms Shopping Centre, located on Haig 
Road comprises a Friendly Grocer supermarket ad 10 speciality stores, including a beauty salon, gym, 
lawyers, bottle store and a range of restaurant, food and takeaway outlets. 
 
In general access to a variety of retail and commercial services is good. Growth in retail and 
commercial activities across the study area is influenced by the location of Grand Plaza (Browns 
Plains) shopping centre in the west, Logan Central in the north, Logan Hyperdome in the east and the 
newly developed Bethania shopping centre in the south - all with regional significant catchments.  

5.5 Industry 

Major employment nodes in the study area include the industrial precincts located towards the 
north-east. These areas currently experience poor public transit coverage and patronage and there 
is a lack of integration of these areas with the Loganlea rail station and wider study area. These 
industrial areas are mostly characterised by the presence of light industrial, warehouse, bulky goods 
type of buildings. Located north of Logan Motorway and west of Loganlea Rod, extending across 
Scrubby Creek to Queens Road, is an industrial area that is characterised by large lots (greater than 
2000m2). There are a number of vacant sites within this area. 
 
 

 

Figure 66 – Network of Industrial Parks 

 
The buildings in the industrial areas have large footprints, constructed of prefabricated concrete tilt 
to allow for large internal flexible spaces for general operation and adaption and uncomplicated 
redevelopment in the future. The built form condition is predominantly of new stock and is in a good 
condition. There is a lack of activation in these areas outside of general trading hours. 
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5.6 Open (green) space and conservation 

The study area includes significant parcels of open space, particularly along Logan River and Slacks 
and Scrubby Creeks, a number of small and large Council parklands, the Logan City Golf Club and 
playing fields associated with the high school, which impart a green character to the area (Figure 67). 
Green spaces are often multi-functional, providing multiple benefits for people and wildlife, including 
habitat conservation and enhancements, health and social benefits, climate control (reducing the 
urban heat effect), scenic amenity and a positive impact on land an property prices. 
 

 

Figure 67 – Open Space and Conservation Network 

 
Key green spaces include: 

 Riverdale Park - 33 hectare metropolitan recreation park located alongside the Logan 
River provides a number of opportunities for water trail taking users to various natural 
sites along the river. 

 Loganlea Picnic Gardens -  a district level sports park, including an 8-lane 400m running 
turf track, 2 synthetic long jump run ups with 4 pits, etc. 

 Noffke Park playing fields - a district level recreational park including 3 grass fields, 
playground and clubhouse to the Waterford Rugby League Football Club. 

 Augustus Park - a district level recreational park with basketball, picnic and a 
playground. 

 Logan City Gold Club - an 18 hole public golf course with club house and pro-shop. 
 The J. J. Smith Memorial Park located off Princess Street in Marsden includes barbeques, 

basketball, picnic area, playground, public toilets and a waterfront. 
 
A lack of connected paths linking to and through these green spaces suggests a lack of recognition of 
the area’s natural assets and open spaces. Although offering a range of recreational pursuits the open 
space is generally remote and not within a comfortable walking distance of key activity generators 
such as the hospital, TAFE and Loganlea rail station. This is compounded further by a lack of 
streetscaping, limiting comfortable pedestrian and cyclist movement across the study area. 
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5.7 Rural living 

Figure 68 provides an overview of clusters of rural living across the study area. Two distinctive rural 
living networks are visible in the study area, the one along Scrubby Creek and the other along Logan 
River. Most of the rural living consists of large lots between 5 and 40 hectares where residents can 
appreciate substantial open space around their home. The lifestyle of residents is closely related to 
the natural values of the area with views, natural vegetation and grazing and waterways. Some 
property owners take advantage of the additional distance from neighbours to carry out business or 
hobby activities that may be noisy, dusty or in other ways offensive and can therefore not easily be 
located in more dense urban areas. 

 

 

Figure 68 – Rural Residential Living 

5.8 Urban residential living 

Figure 69 provides an overview of the main clusters of residential living across the study area. The 
area consists mostly of low density, single detached housing located on larger residential lots on a 
modified grid street network pattern. The average lot size is approximately 800m². The properties 
are of a variable age and condition; some properties are well maintained with reasonably large 
gardens while others depict a less maintained built form and a neglected image. The building stock 
is a mix of one and two storey residential detached homes constructed of brick and tile or brick and 
weatherboard/ chamferboard, primarily developed in the 1970’s and 1980’s. The study area is 
characterised by a large concentrations of public housing properties owned by the State Government, 
clearly recognisable from their design and condition. Most of these properties is located in Loganlea 
and Kingston. Pedestrian footpaths are provided on a number of the streets within this residential 
area and the area also has a number of local parks. 
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Figure 69 – Residential Living 

 
The largest clusters of residential living are located in Loganlea, Kingston and Marsden. Smaller bead-
string like residential clusters are located along key transport corridors. These include residential 
living areas in Bethania, Waterford and Waterford-West. Residential living in Meadowbrook is split 
in two by the Logan Motorway and isolated from residential areas to the south and west of the study 
area (Figure 69). 

5.9 Linkage exploration 

This section explores in more detail the linkages between the Logan State Hospital and surrounding 
land uses and facilities already present in the study area as a basis to inform the development of 
growth strategies for the area. The Logan State Hospital has been recognised as one of the most 
prominent features in the area and certainly the one that has the greatest potential to bring about 
change in the area. Using fuzzy cognitive modelling, the linkages and relationships between the 
hospital and its immediate environs have been mapped (Figures 79). Blue lines with a positive (+) 
sign indicates a positive, reinforcing relationship and red lines with a negative (-) sign indicates a 
negative relationship (opposition). In both cases, the line thickness indicates the relative strength of 
the relationship. The identification of key features was done with a small group of planners that have 
knowledge of the area. 
 
Figure 70 presents the relationship between health, education and retirement living in the area. From 
the conceptual map, the following assumptions have been made: 
 
A two-way positive relationship exists between Logan State Hospital and the following urban uses in 
the area: 

 Griffith University - Logan Campus 
 Metropolitan South Institute of TAFE 
 Meadowbrook Shopping Centre 
 Logan Motorway 
 Loganlea Road 
 Loganlea station 
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 Loganlea Medical Centre 
 Waterford Village Medical Centre 
 Waterford Medical Centre 
 Bethania Family Practice 

 

 

 

 

Figure 70 – Prominence of Logan State Hospital 

A one-way positive relationship exists between Logan State Hospital and the following urban uses in 
the area: 

 Households living in the immediate surrounding suburbs of Kingston, Loganlea, 
Meadowbrook, Waterford, Waterford-West, Bethania and Marsden 

 Aged residents living in a corridor of aged care and retirement villages, mostly along 
Kingston Road. These include River Glen Haven Retirement Village, Waterford 
Retirement Village, Seasons Age Care, Jeta Gardens Retirement Village, Palm Lake 
Resort Retirement Village and Tabarra Retirement Village. 

 
A two-way negative relationships exist between the following uses in the area: 

 Between Griffith University - Logan Campus and Metropolitan South Institute of TAFE 
 Between local medical centres that competes for local clientele (e.g. Loganlea Medical 

Centre, Waterford Village Medical Centre, Waterford Medical Centre and Bethania 
Family Practice 

 
From the analysis, economic development strategies that build on what already works in the area 
along with local competitive advantages, prevent the potential to attract ongoing investment and 
activity. The precinct has a clear opportunity to build on clinical and translational health research 
with a focus on the local health needs and issues of Logan residents – mental health, child and 
maternity health, local health issues e.g. diabetes etc. Investigating the linkages for the health cluster 
in this area suggests a strong potential for the provision of additional general practices and clinics 
equipped with knowledge divested from local research to apply in the provision of health services. 
These practices could further be supported by the Practice Incentives Program (PIP) provided 
through Medicare to support the role of GP’s. GP’s often act as the primary referees to other health 
services and as such would provide the catalyst for the establishment of broader health services.  
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Any potential merger between the University and TAFE course offerings of physical locations would 
require significant consultation between Griffith and the State Government. It is however 
advantageous that course offerings at the MSIT align with higher award courses at Griffith. 
 
Despite the core area (Meadowbrook) of the study area already attracting a range of uses linked to 
health and education, these uses lack consolidation. Pressure on Meadowbrook to not only support 
the health and higher education requirements at a regional level, but also the retail needs of the local 
catchment and other industrial employment uses, poses a significant challenge for Meadowbrook 
developing as a Specialist Centre. 
 
Most health related linkages, such as health services, clinics and providers, have located in the best 
available buildings in the area. Purpose built facilities would present the opportunity to consolidate 
and co-locate uses close to the hospital. The low education levels of the immediate catchment of 
Griffith University - Logan Campus presents a significant challenge. Without a critical mass of 
students, the linkages and economic outcomes of the university will remain limited. A slowing in the 
number of international students attracted to Australian Universities in general due to global 
economic conditions, including affordability issues and the global competition that is now on offer, 
coupled with the undesirable location and shallow course offerings at Griffith’s Logan campus, limits 
the potential for expansion and development. 
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6 - Problem Scoping 
This section provides a summary of strengths, weaknesses, opportunities and threats (SWOT) of the 
study area. The SWOT was informed by the results of the system analysis, previous studies and 
discussions with local stakeholders from Logan City. 

6.1 Strengths 

 Key anchor uses, including Logan Hospital, Griffith University and MSI TAFE, are 
located in the study area; 

 Good access to road networks, including the Logan Motorway and two four lane urban 
arterials, namely Kingston Road and Loganlea Road; 

 The study core area is located adjacent to the Brisbane-Gold Coast rail line and have 
good access to the Loganlea rail station; 

 In close proximity to Logan Hospital there is an emerging mix of allied health and 
support services; 

 An established business environment, with over 1,900 business establishments 
registered across the entire study area in 2013, with most located in Loganlea and 
Meadowbrook; 

 Established industrial and light industrial uses, many of which services the health 
sector; 

 Multiple child care centres; 
 Extensive network of primary and high schools; 
 Extensive open space and recreation areas; 
 Popular golf course; 
 Mix of convenience retail to cater for residents and workers; 
 Approximately ¼ of MSI TAFE students studying nursing; 
 State of the art health training, e.g. functioning ward at MSI TAFE; 
 Hospitality training at MSI TAFE provide catering services and functions; 
 Established workforce, with the majority employed in manufacturing, construction and 

health services; 
 A population growth area, with growth rates above the city and state average; 
 A population density above the city average in 2011; 
 Continued growth in low-to-medium density housing in Loganlea, Meadowbrook and 

Waterford-West – all above the state average of 15.2% in 2011; 
 A housing density that was above the city average in 2011; 
 Affordable housing with a median sale price for a house below the city median in 2014; 
 Affordable private rental housing with a median rent price for house below the city 

median in 2014; 
 Residential areas in Loganlea, Meadowbrook, Marsden and Kingston all have high levels 

of access and proximity to most anchor destinations in the study area; 
 There has been a consistent decline in energy consumption by households between 

2009 and 2013 across the entire study area; and 
 There has been a constant increase in the proportion of households using solar energy. 

6.2  Weaknesses 

Weaknesses have been subdivided into four main categories, namely built form and structure, socio-
demographic, economic and environmental. 
 

6.2.1 Urban form and structure 

From the system analysis results, current studies and stakeholder discussions, the following built 
form and structural challenges have been identified: 
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 The fragmented and dispersed nature of land uses and poor connectivity between these 
uses, particularly between the major activity generators (Griffith University – Logan 
Campus, Logan Hospital and Loganlea station) as a result of key infrastructure such as 
the Logan Motorway, Loganlea Road and Brisbane-Gold Coast rail line; 

 Griffith University is displaced from public transport (e.g. Loganlea train station); 
 No discernible town centre in the study area; 
 The study core area have limited access to primary schools.  
 Limited access to other centres, such as Logan Central and Logan Hyperdome, due to 

isolation caused by Scrubby Creek, Slacks Creek and Logan River; 
 Poor connectivity of land uses with Loganlea train station; 
 Low levels of housing choice and diversity, especially in close proximity to the station 

and hospital.  
 Dominated by detached three bedroom housing; 
 A lack of accommodation options, including short term and care accommodation 

options for patient recuperation and long term care. 
 A lack of affordable housing for key workers, such as nurses. 
 Underutilised parks and recreation areas; 
 Hard infrastructure streetscapes and visually unappealing spaces across the study area; 
 Significant car parking constraints in the area of Loganlea train station,  Logan Hospital 

and MSI TAFE, caused by the dominant use of private vehicles; 
 A significant number of properties in the study area are government owned and are 

utilised for public housing. The condition of houses is mixed, some properties are well 
maintained, while others present a neglected state; 

 The majority of employed persons in the study area travel by car. (Mode of travel to 
work by car was above the state average in 2011). 

6.2.2 Socio-demographic  

The key social-demographic challenges are presently informed by the socio-demographic profile of 
the area which includes a community with low skills and low educational attainment and a significant 
number of state-owned public housing. More specifically, the following socio-demographic trends 
need to be taken into consideration when developing of strategies for the area: 

 Low levels of home ownership. In the study area, Loganlea (12%) had the lowest 
percentage of houses fully owned and Bethania-Waterford (32%) had the highest in 
2011. 

 Private renting is high. Loganlea (31%), Marden (34%) and Meadowbrook (36%) all 
had private renting above the state average of 27.5% in 2011 

 Some of the highest concentrations of social housing, most noticeable in Loganlea, 
Kingston, Marsden and Waterford West 

 Level of year 12 completed below the state and city average in 2011 
 Level of diploma/higher diploma qualifications below the state and city average in 2011 
 Level of bachelor or higher degree was below the state average 
 Level of low income households (except for Meadowbrook and Marsden) was above the 

city and state average. 

6.2.3 Economic  

Meadowbrook operates currently as a district centre with a range of health, education and industrial 
employment functions. At present, around 50% of all employment in the study area fall within the 
health and education sector, with significant numbers also in the industrial sector. The study area 
has significant potential to develop into a Specialist Centre but the role and function of the centre 
remains undetermined. 
 
The following principal economic weaknesses have been identified in the Meadowbrook Key Issues 
Report (2012): 

 The present and new revised planning scheme zoning allocations and recent 
development applications in the Meadowbrook area effectively negate the realisation 
of a Specialist Centre function based around health, education and research land uses; 
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 The existing separation distances between the major employment generators prevent 
any competitive advantage for collaboration and the development of allied health, 
education and research functions; 

 Current land tenure and ownership patterns create a degree of fragmentation across 
the study area, which prevent short to medium term amalgamation opportunities; 

 The dislocation of the Loganlea rail station from the major employment activators 
creates a reliance on private vehicles across the study area; 

 The role and function of Meadowbrook centre and thereby the range and typology of 
complementary land uses is not well articulated. Complementary land uses are 
required to harness competitive advantages in terms of a spatial response based 
around access to transit, access to skilled labour, improved amenity for workers and 
visitors and developing clusters and synergies between existing and future land uses.    

 Large industrial lots with limited connectivity and integration with surrounding health 
and educational land uses; and 

 Major roads dissecting the study area and reducing walkability / connectivity between 
facilities. 

 
The following weaknesses have also been identified: 

 Lack of office and professional suites in close proximity to the hospital; 
 Limited academic research programs at Griffith Logan campus; 
 Whilst a number of allied health care providers and specialist clinics have established 

in Meadowbrook, there has been a concentration of these facilities within the light 
industry precinct, reflective of the availability of quality space in this precinct and a lack 
of centrally located, purpose built commercial office space/medical suites; 

 Any potential merger between the University and TAFE course offerings or physical 
locations would require significant consultation between Griffith and the State 
Government. It is however advantageous that course offerings at MSIT already align 
with higher award courses at Griffith University; 

 Most health related linkages such as health services, clinics and providers, have located 
in the best available facilities such as the Logan Heart Centre within the ‘factory outlets’, 
UQ Healthcare in the Meadowbrook Central convenience retail centre and Snore 
Australia in a residential house. Purpose built facilities would present the opportunity 
to consolidate uses; 

 The Loganlea Neighbourhood Plan south of the Meadowbrook shopping centre 
presents a challenge in determining the opportunities for Meadowbrook particularly as 
the Plan provides for a mixed use precinct with up to 3,000m2 of non-residential uses 
including retail and commercial; 

 Partnerships between institutions are limited. Examples include the University of 
Queensland establishing a private health enterprise on Loganlea Road, having little or 
no connection to other educators such as Griffith University or MSI TAFE. It is of note 
however that MSI TAFE and Griffith do have some course delivery crossover and 
partnerships; 

 There is a lack of private hospitals in Logan City, which is unusual for a City of almost 
300,000 people. Logan could support a medium sized private hospital (~200-250 
beds). Meadowbrook, as the only designated Specialist Centre for health services in 
Logan, would be the logical location for such a private hospital; 

 Resident workforce. There remains a disconnect between the resident workforce and 
the destination of these workers, with residents of the study area mostly working 
outside the Meadowbrook core area and workers in the health and education sectors 
commuting to Meadowbrook from elsewhere. 

 Housing affordability. The findings of the BankWest Key Worker Housing 2011 report 
suggest that the median house price in Logan was “unaffordable” for some key workers, 
with a house price to earnings ratio greater than 5 reported for nurses, fire-fighters and 
teachers in 2010. Housing was considered affordable for police officers and ambulance 
officers in Logan. Median house prices in study core area are greater than the average 
for Logan City, suggesting increasing pressure for the delivery of housing solutions that 
represent an affordable lifestyle for key workers in the health and education sectors. 

 A significant disconnect between the resident population of the study area and the 
employed population in Meadowbrook. In creating a vibrant area, housing of the 
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education and health sector key workers is considered significant and strategies to 
address the mix and location of housing to attract these workers are considered 
important; 

 The percentage of single detached dwellings remains high and above the state average 
of 75.7% (2011). More than 82% of all houses in Loganlea and Meadowbrook remains 
single detached houses in 2011. 

 Most of the labour force were employed in manufacturing and health care and social 
assistance sectors in 2011 

 People employed in the education and training remained below the state average 
(7.9%), with the highest percentage of education and training workers living in 
Meadowbrook (7.2%) 

 The employment rate for the study area was below the state average in 2011; 
 The unemployment rate for the study area was above the state average in 2011; 
 Except for Bethania-Waterford and Meadowbrook, youth employment was above the 

state average (12.8%) and remained high, averaging between 25-30%. 

6.2.4 Environmental 

While much of the natural environment in the study area is preserved within conservation zones or 
recreational areas along Scrubby Creek and Logan River, there is limited acknowledgement of these 
areas within the urban fabric. Connection with these natural areas will be essential to providing the 
future community of the broader Meadowbrook with better access to the amenity and recreational 
facilities.  
 

 With the exception of Kingston, residential water consumption for the entire study area 
remained high and above the city average; 

 Total household waste for Waterford, Loganlea and Bethania increased between 2011 
and 2014, with the supply of household waste remaining constant for Meadowbrook, 
Waterford-West, Marsden and Kingston over the same period; 

 The proportion of households that used solar energy in the study area remained well 
below the city average in 2013. Only 63 out of 1,000 households in Meadowbrook and 
Loganlea used solar energy in 2013; 

 Logan motorway generates the most noise with Loganlea and Kingston roads 
generating also significant noise levels for households living in close proximity to these 
roads. 

6.3 Opportunities 

6.3.1 State Owned Land 

The State Government owns significant land within the broader Meadowbrook study area and will 
be a key stakeholder in the sustainable growth of the area. Land under State control includes 
education, health, transport and community facilities. This includes the Logan Hospital, MSI TAFE 
and all State Primary and High Schools. Additionally, large amounts of land are controlled as Crown 
Reserves. Through the Department of Housing and Public Works, a large proportion of properties 
south of the rail line are also under State control for public housing purposes.  

6.3.2 Council Owned Land 

Logan City Council is the largest landowner within the Meadowbrook study area, with consolidated 
parcels spread throughout. Major holdings including the Logan City Golf Course in the north-east, 
large parklands at the south-east, pocket parks in the south-west and bushland site in the north-west 
of the area. A significant proportion of Council’s land is undeveloped and/or underutilised. This 
presents a significant ant opportunity to utilise Council owned land to help reactivate development 
within the study area. 
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6.3.3 Catalyst Projects 

There are a number of development approvals and current development applications in the study 
area. As this is a concurrent strategic planning and assessment exercise, minor development 
approvals have been omitted from the research. Key development activities within the study area is 
summarised below. 

6.3.3.1 Logan Hospital Expansion 

The Logan Hospital is located on a 9.86ha site at the corner of Loganlea and Armstrong Roads, with 
a pending community infrastructure designation to facilitate the immediate development, future 
development and ongoing operations of the hospital. The hospital currently offers emergency 
medical imaging, pathology and inpatient speciality health care services. Logan Hospital currently 
has 338 beds and services a population of almost 850,000 people, covering a large district to the 
south of Brisbane. 
 
Recent developments on the site included a new 25 bed Mental Health facility located in the south-
east corner of the site; and a new expanded Emergency Department in the north-west portion of the 
site. Current plans for the hospital expansion tend to be limited to the potential offered within the 
spatial limits of the current hospital land holdings. 

6.3.3.2 Woolworths Shopping Centre 

Construction of a new Woolworths Shopping Centre, opposite Logan Hospital, was completed in 
2014 over land at 6-10 Logandowns Drive. The development aims to help provide Meadowbrook 
with a mix of retail activities to support the areas broader specialist functions that are based around 
health and education. The development involved a shopping centre with supporting Gross Leasable 
Area (GLA) of 10,000m2. The development aim to integrate with the surrounding area by 
contributing to active frontages both within the site and on existing road frontages. 

6.3.3.3 Loganlea Road Mixed Use Development 

A development approval currently exists on land at 327-369 Loganlea Road, Meadowbrook for an 
integrated mixed use development. The development is spread across 6 sites and comprises up to 
four storey buildings with basement and surface car parking. The development incorporates retail 
and commercial office space (4,600m2), car wash, childcare centre (111 children), motel/serviced 
apartments (44 rooms) and multi-unit residential (137dwellings) with shared parking and 
pedestrian environment. It is anticipated the development will support the district retail functions 
of Meadowbrook and act in a fringe commercial capacity. 

6.3.3.4 Development at Logan City Golf Course 

The Logan City Golf Course, located off Loganlea Road to the north of Griffith University represents a 
significant land holding within the Meadowbrook Study Area. Consultation with Golf Management 
Australia (GMA) has revealed plans for redevelopment of the golf course, including significant 
residential development on the site. A proposal for some 550 residential apartments on Loganlea 
Road has been submitted to Logan City Council. 

6.3.4 Other opportunities 

 There has been an overall decrease in the proportion of households with children and 
an overall increase in the proportion of households without children and lone person 
households; 

 The strongest opportunity from a planning perspective is the potential to encourage 
development which would provide for a critical mass of GP’s and in turn other health 
providers, effectively creating a ‘one stop shop’ for health services in Logan; 

 Increased diversity and density of residential living; 
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 Growing demand in retirement living and aged care in close proximity to health 
services; 

 Meadowbrook Shopping Centre becoming a new town centre / core; 
 “Greenlink” or improved public transport between Meadowbrook and other centres 

and residential areas, east of the Pacific Motorway, such as Logan Hyperdome; 
 Release of rural residential land for residential living purposes;  
 High density residential proximate to the rail station;  
 A higher proportion of persons within the Meadowbrook area that are temporary 

residents seeking accommodation proximate to the hospital and university; 
 Evolving household sizes, including smaller single and couple households; 
 High levels of amenity that are linked to areas with high ecological significance along 

the Logan River, Slacks Creek and Scrubby Creek. The highest levels of ecological 
significance is found in the north of the study area, running from Logan City Golf Course 
in the east to Augustus Park in the west; 

 Travelling to work by train was higher than the state average for people living in 
Bethania-Waterford, Loganlea and Meadowbrook; and 

 Extending park and ride facilities at Loganlea station, currently one of two rail express 
stops in Logan City. 

6.4 Threats 

 Low post year 12 qualification levels; 
 Crime rates (2013) above the state and city average; 
 Extensive retail components, i.e. Meadowbrook Plaza and Meadowbrook Lakes mixed-

use land targeted at local needs not regional catchments of the Logan hospital, MSI 
TAFE and Griffith University; 

 Community health orientation of Logan Central, to the immediate north of 
Meadowbrook, competing with and diluting similar uses in Meadowbrook; 

 Continued development of extensive industrial, transport and logistics warehouses in 
the study area; 

 Capital expenditure directed to other Griffith University Campuses; 
 Investment in academic research directed to other Griffith campuses; 
 Proposed development in Bethania to include international college, aged care and 

private hospital; 
 Disconnect between residents and job opportunities in the area; 
 Existing housing mix does not appeal to young professionals  / couples; and 
 Queensland has experienced sharp increases in electricity prices that resulted in an 

unsustainable increase in residential electricity prices of more than 80% in nominal 
terms. 
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Appendix 11 - Implementation Report 2: Envisioning Stage 

Case Study Implementation Report of Stage 2 of the Urban Sustainability Assessment 

Framework for the Broader Meadowbrook Study Area in Logan City 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Study form part of postgraduate studies undertaken at the School of Environment 
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1 - Introduction 
The Broader Meadowbrook study area will continue to growth over the next 25 years. By 2036, there 
will be approximately 13,000 more people and 4,200 new jobs. While the forecasted growth rate is 
consistent with Meadowbrook's historical growth rates, these numbers still raise important 
questions about how and where Meadowbrook will grow and the effect that growth will have on 
residents' quality of life. 

1.1 Purpose of this report 

This report is intended to start a conversation about the potential implications of growth by 
answering key questions like: 

 Where will new housing be built? 
 What types of development will be seen on the streets of Meadowbrook, especially in 

the core study area close to Logan Hospital? 
 Where will new business be able to expand? 
 How will this growth affect carbon emissions? 
 How will this growth affect significant natural resources? 
 Will this growth help reduce disparities and improve access to opportunities for local 

residents? 
 Where and how can Meadowbrook focus investment in public facilities and services to 

improve how well the area functions? 
 
In addition to facilitating discussions about the questions listed above, this report will: 
 

 Provide three comparative growth scenarios that illustrate the potential locations and 
intensity of growth over the next 25 years, given the areas existing development pattern 
and development capacity. 

1.2 Background and Process 

For the purposes of reviewing Stage 2, namely visioning, of the urban sustainability assessment 
framework, the lead researcher prepared a draft plan for Meadowbrook. The plan includes a vision, 
guiding principles (desired outcomes), a set of evaluation criteria (performance measures) and 
growth scenarios. Various documents were sourced from Logan City Council and informed the 
development of the draft plan, including the Loganlea Neighbourhood Plan (2010) and Final 
Meadowbrook Key Issues Report, Part 1 and 2 (see www.logan.qld.gov.au). 

1.2.1 Organisation 

This report has five primary sections: Introduction, Context, Sustainability Vision, Growth Scenarios 
and Benefits and Impacts. 
 

 The Introduction provides a brief overview of the report's purpose and organisation, as 
well as basic background and process information. 

 The Context section provides information on growth forecasts, challenges and 
opportunities. 

 The Sustainability Vision section outlines a vision statement, guiding principles, 
objectives an evaluation criteria  

 The Growth Scenario section provides information on each of the three growth 
scenarios and their implications. 

 The Benefits and Impacts section provides a preliminary qualitative assessment of the 
benefits and adverse impacts of the various growth scenarios. 

 

http://www.logan.qld.gov.au/
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1.2.2 What are growth scenarios? 

Growth scenarios reflect choices about growth. They are illustrations of where Meadowbrook could 
choose to grow and develop in different parts of the area over the next 25 years. The scenarios are 
an opportunity to test how different growth patterns will affect different aspects of liveability for 
residents, such as access to transit, jobs, parks and convenience shopping. A set of guiding principles 
are used for scenario development. Linking the guiding principles to sustainability evaluation 
criteria, performance evaluation will look at how well the scenarios perform against a set of measures 
that focus on housing mix and affordability, environmental wellbeing, shared prosperity, complete 
neighbourhoods and a range of transport choices. 

1.2.3 Why develop growth scenarios? 

Growth scenarios allow stakeholders to make informed decisions when updating the City Plan of 
Logan. These are decisions about where to focus housing and job development, where to conserve 
and protect land, where to develop, and where and when to invest to improve services to increase 
equity, improve performance, and maintain and improve overall quality of life. 
 
As a nearly fully developed area in Logan City that is both largely surrounded by other developed 
areas and located in the urban footprint, Meadowbrook cannot expand by annexing substantial tracts 
of land, or by developing large areas of vacant land. As a result, nearly all of Meadowbrook's growth 
will occur on smaller underdeveloped parcels or through the redevelopment of previously developed 
properties. 

1.2.4 Broader Meadowbrook’s growth scenarios 

This report includes three growth scenarios: 
 

 "Business-as-Usual (Dispersed)" - The Business-as-Usual Scenario is based on existing socio-
economic trends and the prevailing land use policy configuration; 

 
 "Compact Centre Development", based on a proposed land use policy configuration informed 

by Transit Orientated Development (TOD) principles. This scenario focuses more growth in 
areas close to Loganlea Rail Station and Logan Hospital and less growth in the remainder of 
the study area. 

 
 "Corridor Development", which makes predictions of land use based on the objective of 

intensifying development along key arterial roads. This scenario focuses more development 
along Loganlea, Kingston and Brown Plains Roads. This scenario also focuses growth in areas 
close to Loganlea Station and Logan Hospital. 

 
Figure 1 provides a simplified representation of each scenario. 
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(a) Business-as-Usual (Dispersed) 
 

 
(b) Compact Centre Development 
 

 

 

 

(c) Corridor Development 

 

 

Figure 1 - Growth Scenarios 

1.2.5 How are the scenarios evaluated? 

Each scenario is evaluated according to how well it performs with respect to guiding principles (see 
section3.1) and associated performance measures (see section 3.2). Examples of these are: 

 Access to Jobs 
 Housing Mix and Affordability 
 Complete Neighbourhoods 
 Access to frequent Public Transport 
 Greenhouse Gas / Carbon Emissions 
 Access to Parks 
 Access to Nature 
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Each scenario will be analysed in Stage 3 with the support of a modelling system and the results 
assessed against the evaluation criteria in Stage 4 to help answer the following questions: 
 

 Does this development patterns help Meadowbrook move closer to its guiding 
principles and objectives? For example: Does the Compact Centre Development 
Scenario make it more likely that the percentage of residents who live in the area will 
have access to jobs? 

 How do the performance results for each scenario compare to those of the other 
scenarios? For example: Do the Business-as-Usual and Compact Centre scenarios each 
provide the same mix of affordable housing? 

1.2.6 How will the scenario assessment results be used? 

Modelling of the scenarios in Stage 3 and assessment in Stage 4 will be used to support discussions 
about policies and investments related to issues such as land use, environmental conservation, 
affordable housing, urban design and community infrastructure. The assessment results will prompt 
discussions to consider the following: 
 

 Is there a form of growth that will help Meadowbrook advance prosperity, equity and 
sustainability? 

 What investments are needed to support that pattern? 
 How do the anticipated development patterns help achieve the goals? 
 What problems will these patterns create? 
 How and where can investments help to meet specific performance outcomes? 
 Which scenarios bring the greatest benefit to different parts of the broader 

Meadowbrook study area? 
 
Assessment results will be used to develop a preferred policy option in Stage 4, which will likely be 
an amalgamation of different parts of the three growth scenarios. When complete, the preferred 
policy option will in practice be used to guide the amendment of a City Plan (i.e. Planning Scheme). 
 

2 - Context 
Developing the future vision and growth scenarios involves looking at forecasts of future growth and 
learning from how the area is performing today in terms of conditions and trends. The greater 
Meadowbrook current context, including built environment, recent development trends and current 
plans and policies have a tremendous influence on how the area will develop and perform in the 
future (for more information, see Stage 1- System Analysis and Problem Scoping Report for 
Meadowbrook, 2015).  
 
The history of the past 30 years shows that thoughtful and intentional land use policies, regulations 
and investments can help improve quality of life for many. It also offers proof that people who live in 
areas without high quality services may find it harder to meet their full potential. Growth often brings 
challenges, but it also offers opportunities to bring more services to more residents in the broader 
Meadowbrook area. 
 
This section of the report provides the background information needed to develop the growth 
scenarios. The information includes an overview of the local growth forecasts, development 
challenges and opportunities, and ideas about ways in which new development may benefit different 
parts of the Meadowbrook study area. 
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2.1 Growth Forecasts 

The Queensland State Government (2013) forecasts Logan City will grow by 270,000 people 
between 2016 and 2036. The Broader Meadowbrook Study Area is forecast to grow by 13,835 
people. (See Table 1). 
 
Government develops the forecast and allocates the forecasted growth to each of the jurisdictions 
within its boundaries. Each local government is responsible for determining how to best manage and 
direct that growth within its boundaries. This means that Meadowbrook must Figure out how and 
where to accommodate the future growth forecast. 
 

Table 1 - Projected population growth (medium series) by SA2 (2011-2036) 

Area At 30 June 2011 
 

2011 (b) 2016 2021 2026 2031 2036 

Queensland 4,476,778 4,946,319 5,477,082 6,007,578 6,548,220 7,095,177 

Logan City 300,179 330,799 383,352 446,169 508,793 569,081 

Broader Meadowbrook Study Area: 

Core Area: 

 Loganlea (incl. 
Meadowbrook) 

9,655 11,023 11,752 12,373 12,988 13,440 

Sub Total: 9,655 11,023 11,752 12,373 12,988 13,440 

Frame Area: 

 Marsden 11,759 13,769 14,320 14,421 14,430 14,440 

 Bethania - 
Waterford 

8,804 11,097 12,976 13,926 14,273 14,426 

 Waterford West 7,259 7,936 8,039 8,151 8,220 8,295 

 Kingston 10,572 11,041 11,148 11,207 11,244 11,282 

Sub Total: 38,394 43,843 46,483 47,705 48,167 48,443 

TOTAL: 48,049 54,865 58,234 60,079 61,155 61,884 

(b) - Estimated Resident Population (ERP) 
Source: Queensland Government population projections, 2013 edition; Australian Bureau of Statistics, Population by Age and 
Sex, Regions of Australia, 2012 

 

Table 2 - Projected population growth (medium series) by SA2 (2016-2036) (%) 

Area At 30 June 2011  
2016(%) 2021(%) 2026(%) 2031(%) 2036(%) 

Queensland 10.5 10.7 9.7 9.0 8.4 

Logan City 10.2 15.9 16.4 14.0 11.8 

Broader Meadowbrook Study Area: 

Core Area:      

 Loganlea (incl. 
Meadowbrook) 

14.2 6.6 5.3 5.0 3.5 

Frame Area:      

 Marsden 17.1 4.0 0.7 0.1 0.1 

 Bethania - Waterford 26.0 16.9 7.3 2.5 1.1 

 Waterford West 9.3 1.3 1.4 0.8 0.9 

 Kingston 4.4 1.0 0.5 0.3 0.3 

TOTAL: 14.2 6.1 3.2 1.8 1.2 

 
From Table 1 and 2 the following assumptions can be made: 
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 Bethania-Waterford is projected to incur the highest growth in population in the study 

area between 2011 and 2016 (26%); 
 Kingston is projected to incur the lowest growth in population between 2011 and 2016 

(4.4%); 
 Loganlea (including Meadowbrook) is projected to have the highest increase in 

population, from 9,655 (2011) to 13,440 (2036), an increase of 3,785 persons, followed 
by Bethania-Waterford projected to increase by 3,329 persons by 2036. 

 Both Loganlea (including Meadowbrook) and Bethania-Waterford is projected to incur 
high levels of population growth until 2026. 

2.1.1 Household forecast 

Today, the broader Meadowbrook study area has 17,600 households with an average of 2.8 persons 
per household. Of those 30 percent include children. Both the average size of households and the 
percentage of households with children are expected to continue to decline. By 2041, the average 
household size is expected to be just over 2 persons per household and the percentage of households 
with children is expected to decline to 25 percent of all households. At the same time, a greater 
proportion of people in the study area will be older. These anticipated demographic changes are 
consistent with national trends and will affect the demand for different types of housing3. 
 
Currently, about 83 percent of dwellings in the area are single family detached homes. Although little 
change is expected to the predominantly single family residential neighbourhoods in the study area, 
single detached homes are expected to make up a smaller proportion (75 percent by 2041) of the 
housing mix in coming years. 
 
Driving this change is the increased demand for one and two bedroom dwellings. Estimates suggest 
that 80% of new housing built in the study area between now and 2041 will be semi-detached and 
detached housing (townhouses). 

2.1.2 Employment demand 

The Broader Meadowbrook study area is expected to add 3,246 new jobs by 2026. These jobs are 
anticipated to be distributed across the study area in a manner similar to the current distribution of 
employment. The Loganlea-Meadowbrook area will see the largest share (7,900 jobs) of job growth, 
with commercial and industrial areas in Kingston retaining a large portion of job supply (see Table 
3). 
 

Table 3 - Projected employment growth (2011-2031) 

Area: Year 

2014 2016 2021 2026 2041 

Logan City 88,348 93,808 105,442 116,383 277,126 

Broader Meadowbrook 
Study Area: 

     

Core Area:      

 Loganlea (incl. 
Meadowbrook) 

5,353 5,859 7,013 7,918 8,986 

Sub Total: 5,353 5,859 7,013 7,918 8,986 

Frame Area:      

 Marsden 1,233 1,263 1,294 1,315 1,485 

 Bethania-
Waterford 

1,739 2,041 2,075 2,109 3,022 

                                                             

3 see System Analysis and Problem Scoping Report for Meadowbrook (2015) 
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Area: Year 

2014 2016 2021 2026 2041 

 Kingston 2,054 2,088 2,140 2,193 2,455 

 Waterford West 915 930 968 1,005 2,369 

Sub Total: 5,941 6,322 6,477 6,622 9,331 

TOTAL: 11,294 12,181 13,490 14,540 18,317 

Source: Queensland Treasury and Trade (QTT) projected population and Employment with usual resident 
employment (URE) and place of work (POW) projections adopted at the SA2 level. 

2.2 Challenges and Opportunities 

In the Stage 1 report, System Analysis and Problem Scoping (2015), several challenges have been 
identified, ranging from a growing and changing population to a need for more suiTable and 
affordable housing. More jobs closer to home; more efficient transport and integrated land use and 
infrastructure; tackling climate change and building regional competitiveness have all been 
mentioned as key sustainability challenges.  
 
Besides these overarching challenges, more specific challenges include: 

 Major activity generators such as Logan Hospital and Griffith University campus are 
physically and institutionally fragmented from other uses within the area; 

 There are several sites within the broader Meadowbrook area that are currently 
underutilised or underdeveloped. This includes numerous sites adjacent to the 
Loganlea road corridor, running from north to south across the study area. 

 There is significant pressure on existing car parking provisions around the main activity 
generators such as Logan Hospital; 

 Active transport connections within the core area of the study area are constraint by 
the severance caused by the Logan Motorway, Loganlea Road and the railway line. 

 
The major opportunities identified through the System Analysis and Problem Scoping stage are 
outlined below: 

 The development of catalyst sites along Loganlea and Kingston roads, including the 
creation of a distinctive town centre. 

 The co-location of complementary land uses and creation of synergies between major 
activity generators in the area; 

 Relocation of the Loganlea Railway Station to allow direct access to the front entrance 
of the Logan Hospital; 

 Improved integration between rail and bus modes of public transport; 
 Improved integration and linking of public open spaces, especially along creeks and the 

Logan River; 
 The renewal of ageing social housing stock; and 
 Improved housing choice and diversity, especially for a more ageing population that 

may benefit from proximity to Logan Hospital and related medical services. 
 

3 - Sustainability Vision  
Meadowbrook has been identified as an area with significant challenges and opportunities. As part 
of the Meadowbrook master planning process by Logan City Council, the following vision statement 
was developed and adapted for the purposes of this study:  
 
“The community has access to a good standard of living, adequate housing that is affordable, 
employment opportunities, sustainable transport choices and education that meet their needs. There is 
social harmony and community wellbeing with opportunities for personal fulfilment and engagement”.  
 

 Building strategic partnerships is identified as a key priority to foster the growth and 
diversification of Meadowbrook in the fields of health, education and manufacturing. 
There are already strong relationships between the Logan City Council, Logan Hospital, 
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Metropolitan South Institute of TAFE, Griffith University - Logan Campus and the Logan 
City Community Housing (LCCH), a not-for-profit organisation that will be responsible 
for managing and renewing social housing in the study area. There is a need to ensure 
that these relationships continue to expand. The success for all businesses is dependent 
upon the creation of both institutional relationships and physical links between all 
precincts in the area. 

 
 Economic prosperity is identified as a key priority in order to encourage public and 

private investment and foster growth and diversification of Meadowbrook’s economic 
base in the fields of health, education and manufacturing. It is recognised that 
Meadowbrook has a number of assets that promote focus on "health and wellbeing". 
This includes the provision of health care and also access to a range of education and 
further educational opportunities. A significant opportunity exists to build on these 
services and provide new services that cater for the needs of the surrounding 
community. 

 
 A continued focus on liveability that promotes housing choice, positive health, education 

awareness and offer multiple training and education options. This includes creating 
opportunities for employment, affordable housing, education and access to services. A 
focus on improving public safety and activating primary street frontages is an 
important objective for the broader Meadowbrook in creating positive community 
perceptions. An integral part of sustaining liveability in the area is the current 
opportunities that exist in open space and conservation. In this regard, it is important 
to protect the public open space and conservation network by minimising the 
environmental footprint and by ensuring resources are used efficiently. 

3.1 Guiding Principles and Outcomes  

Guided by the vision statement, the following guiding principles and objectives were developed for 
Meadowbrook.  
 

Table 4 - Guiding principles  

Guiding Principle Objectives 
1. Housing mix and renewal. 

Facilitate diverse housing choices to suit all 
household types and income levels, with a 
variety of housing tenures and types in 
locally serviced, connected and affordable 
neighbourhoods 

a) Every suburb supports housing diversity 
and housing choices are provided for all 
income levels.  

b) There is a variety of lot sizes, house types, 
designs and sizes, and tenures which 
provides opportunity and choice for a 
diverse community.  

c) There is an adequate supply of smaller 
housing types. 

d) Diverse housing choices allow ageing in 
place to be supported. 

e) Households on low to moderate incomes 
are able to secure housing that meets their 
needs. 

f) There is an adequate provision of 
affordable housing and affordability is 
considered in all housing developments. 
 

2. Environmental wellbeing 
Promote an efficient residential 
development with a minimal 
environmental footprint 

a) Land is used efficiently.  
b) Every suburb and household maximises 

land, water, housing and energy efficiency.  
c) Housing is designed with efficiency as a key 

principle.  
d) Waste is minimised and natural assets are 

protected. 
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Guiding Principle Objectives 
e) Development is sustainable and contained. 
 

3. Shared prosperity 
Engender a local economic climate that 
creates opportunities for all and shares 
prosperity. 

a) Promote economic growth in clean, green 
businesses that lead to an engaged 
workforce, career opportunities and a 
resilient community.  

b) Business development and innovation are 
supported. 

c) Growth in the local economy includes and 
is aligned with the local workforce. 

 
4. Complete neighbourhoods 

Provide the local community with the 
necessary social infrastructure to establish 
and sustain healthy lifestyle. 

a) Every suburb is inclusive, accessible and 
safe with good access to parks, community, 
sport and recreational facilities and 
services. 

b) There are networks of linkages providing 
opportunities for social and cultural 
interaction, participation and improved 
wellbeing. 

c) Social infrastructure is provided on an 
equiTable basis. 

a) Local goods, services and employment 
opportunities are provided within walking 
distance of homes.  

b) Growth occurs around existing services 
and community infrastructure.  

 
5. Range of transport choices 

Encourage a variety of sustainable and 
active transport options within a 
permeable neighbourhood layout 

 

a) Suburbs and activity centres have a variety 
of transport choices for all.  

b) Sustainable transport modes are 
prioritised with pedestrians as the primary 
focus.  

c) Public transport provides a convenient and 
efficient alternative.  

d) Those people who do not have access to a 
private vehicle are not disadvantaged. 

e) Transport network that ensures safe and 
timely access to housing, jobs, shopping, 
services and recreation 

f) Mixed uses are supported in and around 
centres. 

 
 

3.2 Evaluation Criteria 

The vision, guiding principles and objectives informed the development of evaluation criteria for the 
study area. Each growth scenario will be evaluated according to how well it performs against the 
evaluation criteria.  Table 5 contains the evaluation criteria for Meadowbrook. 
 

Table 5 - Evaluation Criteria 

Guiding Principle Evaluation Criteria 
1. Housing mix and affordability. 

 
 Estimated resident population (ERP) 
 Population density 
 Residential density 
 Dwelling units by type 
 Return on investment (ROI) 
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Guiding Principle Evaluation Criteria 

 Access to one & two bedroom units 
 Access to social housing 

2. Environmental wellbeing 
 

 Carbon emissions from vehicles 
 Land use composition (residential & non-

residential) 
 Water consumption 

3. Shared prosperity 
 

 Square metre of non-residential floor space 
by job type 

 Employment by sector 
 Job opportunity 

4. Complete neighbourhoods 
 

 Access to local shops & employment 
 Access to parks, sport, recreational sites & 

schools 
5. A range of transport choices 
 

 Access to bus stops 
 Access to rail stations 

Source: http://www.sustainablemeasures.com/Database/ 

 

4 - Growth Scenarios 
Informed by the sustainability vision, guiding principles and objectives, growth scenarios were 
developed for Meadowbrook 
 
The scenarios are based on the existing development pattern; the former and current Logan Planning 
Scheme (2006 & 2015) zoning code designations and regulations, development constraints and the 
current level of investment in properties from development applications submitted for approval. 
Each scenario assumes the same level of employment and residential growth - 9,500 new households 
and 4,200 new jobs between now and 2036. The alternative scenarios (compact centre and corridor 
development scenarios) assume increases in allowed density in current land use plans. Under the 
alternative scenarios, most of the future development (85%) is allocated to medium density (multi-
unit) housing types. Each of the scenarios shares a base set of assumptions, including: 
 

 No change to existing centre and industrial zoning regulations; 
 No change in areas designated as flood affected; and 
 No change to areas that are designated for community services, health and education 

 
Recognising the significant influence of current development and infrastructure, like bridges, 
Loganlea and Bethania railway stations, Brisbane-Gold Coast Railway Line, Logan Motorway and 
major arterials, such as Kingston and Loganlea Roads, each of the alternative growth scenarios is a 
variation of Meadowbrook's current development pattern. 
 
Default: 

 "Business-as-Usual" - The Business-as-Usual Scenario is based on existing socio-economic 
trends and the prevailing land use policy configuration; 

 
Alternatives: 

 "Compact Centre Development" - The Compact Centre Development Scenario is based on a 
proposed land use policy configuration informed by Transit Orientated Development (TOD) 
principles. This scenario focuses more growth in areas close to Loganlea Rail Station and 
Logan Hospital and less growth in the remainder of the study area. 

 
 "Corridor Development" - This Scenario makes predictions of land use based on the 

objective of intensifying development along key arterial roads. This scenario focuses 
more development along roads like Loganlea and Kingston. This scenario also focuses 
growth in areas close to Loganlea Rail Station and Logan Hospital. 

 
Each of these scenarios are discussed in more detail below 
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4.1 Business-as-Usual (Default) 

 

 

Figure 2 - Business-as-Usual Scenario  

4.1.1 Key features 

(1) Based on the existing growth distribution, socio-economic trends and the prevailing 
land use policy configuration in the Logan Planning Scheme (2006). 

(2) This scenario distributes future growth in the same places Meadowbrook has seen 
growth over the past 15 years. 

4.1.2 Draft policy options 

(1) Maintains a high level of single detached family housing on large residential lots 
between 800m2 - 1500m2 to protect and enhance the existing character and amenity of 
the area. 

(2) Limit the supply of medium residential development (townhouses) throughout the 
study area. 

(3) Limit the supply of retail and commercial development to land zoned as centre. 
(4) Limit industrial development and growth to land zoned for industrial purposes. 
(5) Limit development along Logan River to rural residential living. 
(6) No development in flood affected areas. 
(7) Maintain the existing road network and connections to Logan motorway, via Loganlea 

and Kingston Roads. 
(8) Maintain the existing transit network and position of Loganlea Station 
(9) Maintain existing public parks 

4.2 Compact Centre Development 
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Figure 3 - Compact Centre Development Scenario 

4.2.1 Key features 

(1) Based on the adopted Loganlea Neighbourhood Plan (2010) and the land use policy 
configuration in the Logan Planning Scheme (2015) 

(2) In this scenario, growth is focused in Centres. 
(3) Centres are compact mixed-use, walkable areas with convenience shopping and 

services that are well served by transit and connected to employment centres. 
(4) Centres have a housing mix that provides a range of choices for various household sizes 

and income levels.  
(5) The Compact Centre scenario builds off the National Heart Foundation of Australia’s 

Healthy by Design Guidelines (2004) which prioritises growth in centres. 
(6) This scenario has a more compact growth pattern than the Business-as-Usual scenario. 

It directs approximately 80 percent of new medium density residential growth into a 
more limited set if existing and emerging centres, including Meadowbrook, Marsden 
and Waterford, among others. 

4.2.2 Draft policy options 

(1) Provide for medium and medium-to-high residential development opportunities in the 
area of Loganlea station, Logan Hospital, Griffith University (Logan Campus) and 
Metropolitan South TAFE institute, that facilitates the supply of: 
a. Detached housing (max. 2 storeys); 
b. Townhouses and duplexes and small lot housing; 
c. Medium rise apartments (max 4 storeys); 
d. Apartments (max 6 storeys) 

(2) New and convenient pedestrian and cycle pathways within the core area. The provision 
of new pedestrian and cycling links and areas of open space will improve permeability 
through the area, further encouraging active transport use. 

(3) No development in flood affected areas. 
(4) Relocate Loganlea Station to a new location, apposite Logan Hospital; 
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(5) Maintain the existing road network and connections to Logan motorway, via Loganlea 
and Kingston Roads. 

(6) Strengthen the environmental aspects of the Logan River by transforming land fronting 
the river into a greenspace corridor that links with a network of public parks. Provides 
for an increase in low-density residential living by changing the designation of existing 
rural residential living alongside Logan River. 

4.3 Corridor Development 

 

Figure 4 – Corridor Development Scenario 

4.3.1 Key features 

(1) This scenario prioritises growth along major corridors in the area. Major corridors are 
typically long and significant roads that link different parts of the study area together. 
They have frequent transit service and have the potential for a high level of 
development on either side 

(2) The corridor scenario builds off significant part of the compact centre scenario. 
(3) This scenario allocates approximately 60 percent of new medium density residential 

development growth into corridors, such as Browns Plans, Loganlea and Kingston 
Roads. 

4.3.2 Draft policy options 

(1) Provide for medium and medium-to-high residential development in the area of 
Loganlea station, Logan Hospital, Griffith University (Logan Campus) and Metropolitan 
South TAFE institute, that facilitates the supply of: 
a. Detached housing (max. 2 storeys); 
b. Townhouses and duplexes and small lot housing; 
c. Medium rise apartments (max 4 storeys); 
d. Apartments (max 6 storeys) 

(2) Provide for medium residential development in the eastern parts of Loganlea, 
bordering Kinston Road 
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(3) Provide for limited medium residential development along key sections of Browns 
Plains, Loganlea and Kingston Roads. 

(4) New and convenient pedestrian and cycle pathways within the core area. The provision 
of new pedestrian and cycling links and areas of open space will improve permeability 
through the area, further encouraging active transport use. 

(5) No development in flood affected areas. 
(6) Relocate Loganlea Station to a new location, apposite Logan Hospital; 
(7) Upgrade the existing road network and connections to Logan motorway, via Loganlea 

and Kingston Roads to provide for increased residential development along these roads 
(8) Strengthen the environmental aspects of the Logan River by transforming land fronting 

the river into a greenspace corridor that links with a network of public parks. Provides 
for an increase in low-density residential living by changing the designation of existing 
rural residential living alongside Logan River. 

 

5 - Benefits and Impacts 
This section provides a preliminary qualitative assessment of the benefits and adverse impacts of the 
various growth scenarios. 

5.1 Business-as-Usual (Default) 

The resulting development pattern is relatively dispersed. This scenario does not have significant 
concentrations of mixed use areas. This dispersed distribution pattern may make it more difficult to 
provide most residents in the area with walkable access to services, make cost-effective 
infrastructure investments and provide for enhanced public transport access. 
 

 Compete Neighbourhoods – Widely distributed growth makes it less likely there will be 
critical mass of activity needed to support the development of highly functioning mixed-
use centres. Without mixed-use centres, fewer residents will have safe and walkable 
access to needed goods and services. 

 Infrastructure Investment – This growth pattern may make it more difficult and less 
efficient to provide community infrastructure services to all residents. With a dispersed 
development pattern, there will be fewer residents within service areas, increasing the 
need to provide more facilities and services, without increases in financial resources. 

 Access to Transit and Jobs – Transit service is more efficient when there are 
concentrations of jobs and housing. This pattern will necessitate more transit lines, and 
may result in less frequent service. 

5.2 Compact Centre Development 

The compact centre scenario yields a series of compact, walkable, mixed-use areas with commercial 
services and residential buildings. Residential areas within centres will see more development, but 
residential areas outside centres will remain largely unchanged. In order to encourage private 
development in Centres, Logan City and other government agencies may need to invest in 
infrastructure, such as pedestrian and cycle ways to improve safety and access to transit and 
streetscape improvements to create more pleasant walking environments and meeting spaces. These 
improvements will increase the attractiveness of centres and make it easier for residents in 
surrounding neighbourhoods to safely and easily walk, cycle and drive to local services to meet their 
household needs. 

5.3 Corridor Development 

This scenario results in a linear growth pattern with much development along major roads in the 
study area, but with minimised impacts to established single detached residential areas. It supports 
distinctly urban corridors with more intense uses and levels of activity than there are today or in the 
Business-as-Usual scenario. 
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A corridor growth pattern may improve the overall health of the open space and conservation 
network by shifting growth from more environmentally sensitive areas along Logan River, Slacks and 
Scrubby Creeks into redevelopment of already urbanised corridors. It also may be more cost effective 
to serve with sewer and water infrastructure. 
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Appendix 12 - Implementation Report 3: Experimenting Stage 

Case Study Implementation of Stage 3 of the Urban Sustainability Assessment Framework 

for the Broader Meadowbrook Study Area in Logan City 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Study form part of postgraduate studies undertaken at the School of Environment 
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1 - Introduction 
In the previous stage, a vision statement, guiding principles, evaluation criteria and three urban 
growth scenarios were developed for the broader Meadowbrook study area. Each of the scenarios 
represented a specific focus/theme. The Business-as-Usual scenario incorporated existing socio-
economic trends and the prevailing land use policy configuration.  The Compact Centre Development 
scenario proposed an alternative land use policy configuration informed by Transit Orientated 
Development (TOD) principles and as a result focused growth in areas close to Loganlea rail station and 
Logan Hospital. The Corridor Development scenario intensified development along key arterial roads, such 
as Browns Plains and Kingston roads, and focused growth in areas close to Loganlea rail station and Logan 
Hospital. 
 
In this stage of the sustainability assessment process the study used a selection of support tools and 
modelling approaches to quantify and analyse the scenarios as a basis to compare their estimated 
outcomes. A range of support tools and modelling approaches exist that could potentially be used. 
For the Meadowbrook case study, the UrbanSim, an integrated land use-transport modelling system, 
and GIS were used:  
 

 GIS was used to capture the scenario planning sketches developed in Stage 2 at a more 
detailed scale. The process involved transforming the scenario sketches into data at a 
specific geographic scale (e.g. parcel-level). The results were used as data input by the 
UrbanSim. 

 
 UrbanSim was used to model the three scenarios for impacts on the type, scale, location 

and timing of residential and non-residential development in the study area. The results 
provided an opportunity to analyse the scenarios against the evaluation criteria 
developed in Stage 2. 

 
 GIS was used to combine, analyse and visualise modelling results. 

 
Using these tools required stakeholder input on a number of matters such as geographic scale, level 
of analysis, data preparation and planning assumptions. Trade-offs were explored, but no cost-
benefit or cost-effectiveness analysis were performed during the process. Cost-benefit and lifecycle 
costings only becomes relevant in the detailed assessment of a preferred option. 

1.1 Purpose of this Report 

This report contains the results of a technical analysis of the draft policy scenarios. Evaluation criteria 
were used to guide the analyses into sustainability outcomes of the scenarios. 

1.2 Background 

UrbanSim is a rapidly evolving agent-based modelling system that has been under development since 
1996. The UrbanSim has been chosen for this stage of the study for the following reasons: 

 The ability of the UrbanSim to reflect market behaviour with household and developer 
choices explicitly represented, as well as the resulting effects on real estate prices. 

 A growing community of users as evidenced in the number of publications and 
implementation instances of the UrbanSim in the United States, Europe, Asia and Africa. 

 Unusual in the degree of disaggregation of space. The UrbanSim represents the supply 
and characteristics of land and real estate development at a fine spatial scale, in this 
case, at a parcel level.  

 Dynamic perspective of time, with a simulation proceeding in annual steps, and the 
urban system evolving in a path dependent manner. 

 
A case study in 2013, implemented a prototype UrbanSim at a parcel level for Loganlea. Using this 
prototype, the model system has been extended for this study to include the suburbs of Kingston, 
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Marsden, Bethania, Waterford, Waterford-West and Meadowbrook (collectively known as the 
broader Meadowbrook case study area). 
 
The evaluation criteria developed in stage 2 were used as a basis to guide the modelling and analyses 
of scenarios. Table 1 contains the list of evaluation criteria, unit of measure and the support tool used. 
 

Table 1 - Evaluation criteria for Meadowbrook 

Evaluation Criteria Unit of Measure Support tool used 
Housing mix and renewal 

 Estimated resident 
population (ERP) in future 

 Total number of people UrbanSim  

 Population density  Persons / hectare UrbanSim 

 Residential density  Housing units / hectare UrbanSim 

 Dwelling units by type  Percent of units UrbanSim 

 Return on investment (ROI)  $ UrbanSim & GIS 

 Access to one & two bedroom 
units  

 Percent of total housing  GIS 

 Access to social housing  Percent of total housing GIS 

Environmental wellbeing 

 Carbon emissions from 
vehicles 

 Tons CO2/year UrbanSim 

 Land use composition 
(residential & non-
residential) 

 Hectare 
 

UrbanSim & GIS 

 Water consumption  Mega-litre/capita UrbanSim 

Shared prosperity 

 Square metre of non-
residential floor space by job 
type 

 m2 GFA / sector 
 

UrbanSim & GIS 

 Employment by sector  No. & percentage UrbanSim 

 Job opportunity  Ratio of households to jobs UrbanSim 

Complete neighbourhood 

 Walkable areas  
 

 No. of households within 800m 
walking distance from shops & 
employment  

GIS 

 No. of households within 400m 
from parks, sport, recreational 
sites & schools  

GIS 

Range of transport choices 

 Access to public transport  No. of units within 400m 
walking distance from bus stop 

GIS 

 No. of units within 800m 
walking distance from rail 
station 

GIS 

 
A discussion of the simulation results will be incomplete without providing first an overview of the 
process that was followed to prepare the UrbanSim. 
 

2 - Model Preparation 

2.1 Introduction 

This section describes the process of preparing the UrbanSim for the purpose of modelling scenarios 
for Meadowbrook.  The prototype UrbanSim for Loganlea was used as basis to prepare the UrbanSim 
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for the broader Meadowbrook study area. The purpose of this section is not to explain the model 
system in detail, but to outline those aspects of model preparation that required stakeholder input. 

2.2 Data Collection and Preparation 

For the broader Meadowbrook implementation, ABS Census 2011 was used as a base year.  The 
establishment of a base-year database forms the backbone of the UrbanSim. A base-year database 
contains a snapshot of the base information defining the initial state before the simulation of 
scenarios. The broader Meadowbrook study area comprised 17,175 parcels. 
 
The base year relational database for the UrbanSim contained exogenous data, primary data, model 
coefficients, model specification and data classifications. Table 2 contains a simplified overview of 
the database Tables according to data content. Data preparation took three months and focused on 
"six" main Tables, without which most models in the UrbanSim cannot run. These Tables are: parcel; 
buildings; household; persons; jobs and travel. The UrbanSim contains several geographies for 
aggregation, analysis and visualisation. These include large area; zones; grid-cells; suburb and city. 
Cadastre data were obtained from the Department of Natural Resources and Mines, Queensland 
Government. Other parcel and building related data were obtained from Logan City Council.  
Appendix 8 contains a list of data sources used for preparing the UrbanSim for the broader 
Meadowbrook study area. 
 

Table 2 - Table categorisation according to data content 

Simulation Tables: 
 Parcel 
 Buildings 
 Households 
 Persons 
 Jobs 
 Travel data (zone to zone skims) 
 Development project proposals (user 

defined / simulated) 
 

Definition Tables: 
(a) Planning assumption / boundary conditions: 

 Annual control totals for households and 
employment 

 Annual relocation rates for households and 
jobs 

 Target vacancies 
 Plan types (land use zoning and precinct 

classes) 
 Development constraints 
 Building square metre per job 
 Demolition cost per square feet 
 Velocity functions 

(b) Classifications: 
 Building types 
 Employment sectors 
 Land use types 

(c) Templates: 
 Development templates 

Model Estimation Tables: 
 Household location choice 
 Home based employment location choice 
 Non-home based employment location 

choice 
 Real estate price 

 
Urbansim's household dataset consists of a list of all households, iteratively assigned to residential 
parcels (residential buildings). For the study, each individual household was described in terms of 
household size (number of persons), total annual income, number of workers, whether or not 
children were present, and number of cars owned. ABS Census 2011 household data were 
synthesised by using iterative proportional fitting at the level of Statistical Area 1 (SA1). Exogenous 
population forecast control totals to 2036 were obtained from the Office of Economic and Statistical 
Research (OESR) in Queensland Government and were used to validate a set of user defined 
UrbanSim household and population control totals until 2041. Annual relocation probabilities for 
households were estimated using the ABS Census 2011 residential mobility data (e.g. 47% of total 
residents moved in the last 5 years). The rate of vacancies in residential units was obtained from the 
Real Estate Institute of Queensland. At the time of the study, it was estimated to be 1.5% for the study 
area. 
 
The employment dataset consists of a list of jobs (by sector), their parcel locations and building type 
occupied (i.e. retail/commercial, industry, education, health, etc.). ABS Census 2011 place of work 
per industry of employment data were iteratively distributed to existing non-residential buildings in 
the study area. Exogenous employment forecast control totals to 2026 were obtained from the Office 
of Economic and Statistical Research (OESR) in Queensland Government and used to validate a set of 
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user defined UrbanSim employment control totals until 2041. Annual relocation probabilities for jobs 
per sector were obtained from the ABS labour force and labour mobility per sector annual survey. 
The vacancy rates for non-residential units (e.g. retail, commercial and industrial vacancy rates) was 
obtained from the Property Council of Australia. 
 
UrbanSim requires network travel times. Transport data were obtained from Logan City Council and 
the Brisbane Strategic Transport Model (2012). 
 
Constraints on development outcomes data were included through a combination of user-specified 
spatial overlays and decision rules (e.g. maximum allowable density) about specific types of 
development allowed / restricted in different situations (see Appendix 5). Each parcel was assigned 
a series of constraints through spatial pre-processing using GIS overlay techniques. These overlays 
included features such as the land use type (maximum allowable densities for residential living, 
industry, retail, commerce, etc.), wetland designation, floodplain, high slope areas and urban growth 
boundary. These overlays were then used to assign constraints on the type of development that was 
permissible to occur throughout the study area. These constraints were interpreted as "binding" 
constraints, and not subject to market pressure. 
 
UrbanSim uses records from a development templates Table to explore the feasibility of developing 
different standard housing types (see Appendix 6). It has been shown in the literature that home 
builders and developers are employing a portfolio of "standard housing type"' ex ante in the 
development process and series of development pattern can be classified ex post through existing 
built environment components (Song and Knaap, 2007). The case study adapted a procedure similar 
to Song and Knaap (2007) to classify the historical development pattern into development templates. 
Cluster analysis was used to assign the development pattern for each major property type in the 
study area. 
 
The development project proposals is an optional Table that can be included in the base year 
database. Known development proposals were sourced from Logan City Council and included in the 
UrbanSim. 

2.3 Model Specification and Estimation 

UrbanSim consists of various sub-models. Figure 1 provides a summary of sub-models implemented 
for this study along with a brief description of the main purpose of each sub-model. 
 
Most of the sub-models in the UrbanSim make extensive use of individual choice, based on the work 
of McFadden on Random Utility Maximisation theory (McFadden, 1974, 1981).  
 
Once data were prepared, the location choice and development models were specified to represent 
local market behaviour. For example, future land use patterns in the study area depend on household 
and job location choices (demand), which in turn depend on the supply, quality and price of 
residential and non-residential built space, access to public transport, jobs and community services 
(e.g. parks, schools, health services, sport and recreation, etc.) and other aesthetic and environmental 
considerations. 
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Figure 1 - UrbanSim sub-models 

 
Next, each model was estimated by defining a set of variables. Model estimation involves a statistical 
procedure that generates a coefficient value for each variable, which then gets applied in the forecast 
simulation. Variables directly reference values in the base-year database.  Variables were adjusted in 
cases were the results did not concur with the views of planning practitioners in the study area. Table 
3 contains the final estimation results for Meadowbrook.  
 

Table 3 - Estimation results of sub-models for Broader Meadowbrook 

Variable REPM HLCM ELCM 
Coefficient t-stats Coefficient t-stats Coefficient t-stats 

housing cost  - - - 0.195 - 22.75 - - 
average income for 
households in zone 

- - + 3.19E-06 + 8.51 - - 

acres of open space  - - + 0.165 + 7.56 - - 
distance to nearest 
arterial 

- - + 0.16 + 6.89 - - 

distance to nearest 
highway 

- - + 0.0852 + 5.88  + 0.0366 + 2.9 

distance to nearest station - - + 0.23 + 4.73 - - 
total land value - - - 0.03 - 4.9 - - 
number of jobs + 0.156 + 112.32 - - - - 
access to employment for 
households with one car 

- - + 0.721 + 12.58 + 2.54E-02 + 4.21 

% service sector 
employment within 400m 

- - - - + 0.2728 + 6.49 

square m2 of commercial 
floor area 

- - - - + 0.05564 + 82.31 

square m2 of industrial 
floor area 

- - - - + 0.0714 + 154.14 

population - - + 5.98 + 13.58 - - 
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travel time to district 
centre (on network, in 
a.m. peak period) 

- - + 0.029 + 7.12 - 0.056 - 2.51 

% industrial household 
within 400m 

- 0.0322 - 21.15 - - - - 

% commercial household 
within 400m 

+ 0.02528 + 53.71 - - - - 

% developed land within 
400m 

+ 0.0245 + 178.69 - - - - 

% open space within 
400m 

- 0.0169 - 32.66 - - - - 

population density 
(person / acre) 

+ 0.0266 + 81.48 0.0451 89.99 - - 

REPM – Real Estate Price Model; HLCM – Household Location Choice Model; ELCM – Employment Location Choice Model 

 
The summarised results in Table 3 suggest the following: 
 

 increases in commercial floor area, total employment, population density, percentages 
of commercial and developed lands are associated with higher land prices, whereas the 
presence of industrial and open space within walking distance (400m) of a residential 
parcel are associated with lower land prices. Such signs are consistent with behavioural 
expectations and discussions with practitioners; 

 
 variables such as income of current residents, open space, proximity to arterials and 

highways, accessibility to local employment, population and travel time to the Loganlea 
district centre are predicted to have a positive impact on a parcel's utility; and 

 
 increases in commercial and industrial floor area, distance to the nearest highway, 

number of service jobs within "walking distance" (400m, Euclidean from parcel 
centroid) positively impacts a parcel's attractiveness. 

 
With model estimation completed, the next step involved the development of a set of user specified 
planning assumptions. 

2.4 User Specified Planning Assumptions 

UrbanSim is designed to simulate multiple scenarios. A scenario is defined by the UrbanSim as a 
combination of input data and planning assumptions.  Planning assumptions are the assumptions 
that are held by planners and decision-makers when developing urban policy. The future seldom 
unfolds precisely as predicted, so it’s important that the assumptions underpinning the scenarios are 
explicitly stated so that assumptions can be revised often during the process. Table 4 contains a 
summary of the planning assumptions that were used in the study.  

 

Table 4 – Strategic Planning Assumptions 

Planning 
Assumptions 

Scenario 01 Scenario 02 Scenario 03 

Name Default (Business-as-
usual) 

Compact Centre  Corridor  

Base Year ABS Census 2011 ABS Census 2011 ABS Census 2011 
Simulation Years 2012-2041 2012-2041 2012-2041 
Study Area Broader Meadowbrook, 

Logan City, Qld 
Broader Meadowbrook, 
Logan City, Qld 

Broader Meadowbrook, 
Logan City, Qld 

 
1. Annual 

population 
growth per 
simulation year 

Constant at 1.5% / 
annum 

Constant at 1.5% / 
annum 

Constant at 1.5% / 
annum 

2. Annual 
employment 
growth per 
simulation year 

Constant at 1.45% / 
annum 

Constant at 1.45% / 
annum 

Constant at 1.45% / 
annum 
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Planning 
Assumptions 

Scenario 01 Scenario 02 Scenario 03 

3. Annual 
relocation rates 
for households 

Increased probability for 
relocating for ages 18-34 
with moderate high 
incomes 

Increased probability 
for relocating for ages 
18-34 with moderate 
high incomes 

Increased probability 
for relocating for ages 
18-34 with moderate 
high incomes 

4. Annual 
relocation rates 
for jobs 

Various. Highest in the 
accommodation and food 
services 

Various. Highest in the 
accommodation and 
food services 

Various. Highest in the 
accommodation and 
food services 

5. Target 
vacancies per 
building type 

Various. See Table 9 Unchanged Unchanged 

6. Development 
Constraints 

Based on land use policy 
settings contained in the 
superseded Logan 
Planning Scheme (2006) 

Based on an alternative 
land use policy 
configuration based 
TOD principles and 
contained in the draft 
Logan Planning Scheme 
(2014) 

Based on an alternative 
land use policy 
configuration based on 
intensifying residential 
development along 
major arterial roads in 
the study area 

7. Land use (plan) 
types 

Conform to the 
Queensland Planning 
Provisions, Version 3.0 

Conform to the 
Queensland Planning 
Provisions, Version 3.0 

Conform to the 
Queensland Planning 
Provisions, Version 3.0 

8. Physical 
constraints 

Exclude areas within the 
Q100 - flood affected 
boundary (2012) from 
developable areas 

Exclude areas within the 
Q100 - flood affected 
boundary (2012) from 
developable areas 

Exclude areas within the 
Q100 - flood affected 
boundary (2012) from 
developable areas 

Exclude areas with 
greater than 25% slope 
from developable area 

Exclude areas with 
greater than 25% slope 
from developable area 

Exclude areas with 
greater than 25% slope 
from developable area 

Exclude provisional 
wetland and waterway 
buffers as per draft 
overlay from developable 
area 

Exclude provisional 
wetland and waterway 
buffers as per draft 
overlay from 
developable area 

Exclude provisional 
wetland and waterway 
buffers as per draft 
overlay from 
developable area 

9. Building floor 
space per job 

Various. See Table 11 Unchanged Unchanged 

10. Demolition cost 
per building 
type 

Various. See Table 12 Unchanged Unchanged 

11. Existing level of 
development 

As at 30 June 2011 As at 30 June 2011 As at 30 June 2011 

12. Development 
project 
proposals 

As at 30 June 2011 As at 30 June 2011 As at 30 June 2011 

 
Each of the planning assumptions are discussed in more detail below. 

2.4.1 Annual household (population) control totals 

A key input to the UrbanSim model is a set of control totals for population and employment. These 
inputs define the allowable population and employment forecast per simulation year that UrbanSim 
allocates to parcels throughout the study area. The Meadowbrook case study used ABS 2011 Census 
as a base year from where household and population growth totals were forecasted at a constant rate 
of 1.5% per annum between 2012 and 2041. The 1.5% was the average growth rate and was based 
on historical population growth data obtained from ABS Censuses 2001, 2006 and 2011. 
 
In practice, population growth will vary between simulation years. These variations can be 
accommodated by updating the annual household control table in UrbanSim. Validation of the 
household control totals was done by comparing the totals with projections from Queensland 
Government (2013 edition). The variance between the two sets of future year totals are reflected in 
Table 5 and Figure 2. 
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Table 5 - Population control totals and Qld Government projections (2011-2041) 

Year 
Household Control Totals 
(1.5% per annum) 

Qld Government 
Projections (2013) 

Variance 

 Total Households Total Persons Total Persons  

2011 17,593 46,516 48,049 +1,533 

2016 18,953 50,115 54,865 +4,750 
2021 20,418 53,983 58,234 +4,251 
2026 21,995 58,149 60,079 +1,930 
2031 23,695 62,645 61,155 -1,490 
2036 25,525 67,482 61,884 -5,598 
2041 27,499 72,707 - - 

 
From Figure 2 it became evident that population forecasts by Queensland Government (2013) were 
slightly higher than household (population) control totals for the simulation years 2012 to 2026 and 
less from 2031 onwards. The household control totals were not adjusted and kept at a constant 
growth rate of 1.5% per annum. 

 

 

Figure 2 - UrbanSim Household Control Totals & Qld Government projections 

2.4.2 Annual employment control totals 

UrbanSim requires annual employment control totals, or an aggregate target for the number of jobs 
for each simulation year.  The Meadowbrook case study used ABS 2011 Census – Place of Work 
Employment data as a base year from where employment growth was forecasted at an average rate 
of 1.45% per annum for all sectors. The 1.45% is based on historical place of work data per industry 
between ABS Censuses 2006 and 2011. Validation of the employment control totals was done by 
comparing the totals with those forecasted by Queensland Government (2013 edition). The variance 
between the two sets of future year totals are reflected in Table 6 and Figure 3. 
 
  



Appendices 

 

 

501 

Table 6 - Employment control totals & Qld Government projections (2011-2041) 

Year 
Employment Control Totals * 
(1.45% per annum) 

Qld Government Employment 
Projections (2014-2026) 

Variance 

2011 11,140 - - 
2014 11,650 11,294 -356 
2016 11,999 12,181 +182 
2021 12,930 13,490 +560 
2026 13,929 14,540 +611 
2031 15,003 - - 
2036 16,165 - - 
2041 17,414 - - 

*UrbanSim distinguishes between home-based and non-home based employment. Annual employment growth includes both 
home-based and non-home based employment. 

 

 

Figure 3 - UrbanSim Employment Control Totals & Qld Government projections 

 
The employment control totals were not adjusted and kept at a constant growth rate of 
1.45% per annum. 

2.4.3 Annual relocation rates for households 

Annual household relocation rates for households contains estimates of the probabilities of 
households moving within the area in one-year time frames. For the Meadowbrook study, the ABS 
Household Mobility and Condition Report 2007/08 was used as a basis to estimate housing mobility 
conditions. The probability of a household relocating was influenced by the age of the household head 
and household income. 
 
Table 7 contains an extract of relocation rates assigned for Meadowbrook. In general, a higher 
probability of relocation was assigned to younger households where persons were between 18 and 
34 years. 
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Table 7 - Annual relocation rates for households 

Age 
(min) 

Age 
(max) Income (min) Income (max) 

Probability of 
relocating 

… … … … … 

18 24 0 19999 0.55 

18 24 20000 39999 0.55 

18 24 40000 59999 0.65 

18 24 60000 79999 0.65 

18 24 80000 99999 0.71 

18 24 100000 119999 0.71 

18 24 120000 149999 0.75 

18 24 150000 -1 0.75 

25 34 0 19999 0.35 

25 34 20000 39999 0.45 

25 34 40000 59999 0.65 

25 34 60000 79999 0.70 

25 34 80000 99999 0.70 

25 34 100000 119999 0.75 

25 34 120000 149999 0.75 

25 34 150000 -1 0.75 

35 44 0 19999 0.25 

35 44 20000 39999 0.40 

35 44 40000 59999 0.45 

35 44 60000 79999 0.45 

35 44 80000 99999 0.50 

35 44 100000 119999 0.50 

35 44 120000 149999 0.55 

35 44 150000 -1 0.55 

… … … … … 

2.4.4 Annual relocation rates for jobs 

Annual relocation rates for jobs contains estimates of the probabilities of a job in a sector relocating 
within the area within a one-year time frame. Labour mobility plays a role in allocating workers to 
suitable jobs and is important in helping the economy adjust to shocks and structural change. For 
Meadowbrook, a report on Labour Market Turnover and Mobility (2012) by the Reserve Bank of 
Australia has been used as a basis to estimate relocation rates by industry. 
 
The extent of relocation rates was not uniform across industries, with some industries experiencing 
much higher rates of inflow and movement within the industry than others. Using the latest ABS data 
(i.e. workers with their current employer for less than 12 months), mobility was highest in the 
accommodation and food services industry (“hospitality”) and lowest in the public administration 
industry. Table 8 contains the job relocation probability assigned for each sector. A higher value (e.g. 
0.85) implies a higher probability of relocating. 
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Table 8 - Annual relocation rates for jobs 

Sector id Sector Name 
Job Relocation 

Probability 
10 Agriculture forestry and fishing n/a 

11 Mining 0.80 

12 Manufacturing 0.35 

13 Electricity, gas, water and waste services 0.5 

14 Construction 0.75 

15 Wholesale trade 0.65 

16 Retail trade 0.65 

17 Accommodation and food services 0.85 

18 Transport postal and warehousing 0.55 

19 Information media and telecommunications 0.35 

20 Financial and insurance services 0.65 

21 Rental hiring and real estate services 0.60 

22 Professional scientific and technical services 0.25 

23 Administrative and support services 0.35 

24 Public administration and safety 0.15 

25 Education and training 0.25 

26 Health care and social assistance 0.25 

27 Arts and recreation services 0.35 

28 Other services 0.5 

2.4.5 Target vacancies per building type 

Target vacancies are used by UrbanSim and provide information about acceptable vacancy rates for 
residential and non-residential buildings. For Meadowbrook, vacancy rates were sourced from SQM 
Research, an independent property advisory and forecasting research organisation in Queensland 
that specialises in providing property related advice, research and data, as a basis to estimate vacancy 
rates. Table 9 contains a summary of the vacancy rates of building types in the study area. 
 

Table 9 - Target vacancy rates per building type 

Building type id Building type name Generic description Target vacancy rate 

1 Detached dwelling Residential 0.015 

2 Attached dwelling Residential 0.025 

3 Apartment Residential 0.015 

4 Commercial Non residential 0.05 

5 Office Non residential 0.05 

6 Industrial Non residential 0.04 

7 General industrial Non residential 0.05 

8 Education Non residential 0.01 

9 Health Non residential 0.02 

10 Government Non residential 0.01 

11 Hotel Non residential 0.08 

12 Historical Non residential 0.01 

13 Community Non residential 0.01 

14 Other other 0.05 

2.4.6 Development constraints 

Stage 2 developed three urban growth scenarios for Meadowbrook. Each of the scenarios 
represented a distinctive land use policy position. The scenarios with their corresponding land use 
policy settings are summarised in Table 10. Land use policy settings were defined according to 
development constraints, such as planned land use (e.g. residential living), density (maximum 
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dwellings per hectare) and floor area (maximum plot ratio in the case of non-residential uses). In 
each case, the Loganlea plan area (black hatched area on map) was used as a common point of 
reference. 
 

Table 10 - Land use policy options 

Urban Growth Scenarios Land use policy settings based on 
1. Business-as-Usual Logan Planning Scheme (2006) Land Use Zone Map 
2. Compact Centre Development Draft Logan Planning Scheme (2014) Land Use Zone 

Map 
3. Corridor Development Alternative Land Use Zones 

 
In the Business-as-Usual scenario, Meadowbrook is a zone in the centres locality of the Logan 
Planning Scheme (2006) containing a number of sub-areas and allowing for a mix of commercial, 
educational and light industrial uses. Figure 4 presents the land use zone map that represents the 
business-as-usual scenario. 
 

 
Source: Logan Planning Scheme, 2006 

Figure 4 – Land use policy configuration for scenario one 

 
In the Compact Centre Development scenario, residential land use intensified in the area of 
Loganlea station. The scenario was informed by the Loganlea Neighbourhood Plan (2011). 
This scenario represented an alternative land use policy positon, which at the time of this 
study, was contained in the draft Logan Planning Scheme (2014). Figure 5 presents the land 
use zone map that represents the compact centre development scenario. 
 
In the Corridor Development scenario, residential land use intensified in the area of Loganlea 
station and along major arterial roads of Kingston and Browns Plains. This scenario 
represented a new land use policy positon previously unexplored. Figure 6 presents the 
land use zone map that represents the corridor development scenario. 
 
 



Appendices 

 

 

505 

 
Source: Draft Logan Planning Scheme, 2014 (pending) 

Figure 5 – Land use policy configuration for scenario two 

 

 

Figure 6 – Land use policy configuration for scenario three 

2.4.7 Land use (plan) types 

Land use types reflect the classification of land use regulations defining permissible uses and 
densities of future development. Land use types are synonymous with zoning types: for example 
“residential 600 zone”. Land use types were standardised for the study to reflect the standard land 
use classification prescribed in the Queensland Planning Provisions, version 3.0 (2013). 
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2.4.8 Physical constraints 

Land available for urban development, or developable area, is that land designated for urban 
purposes (within the SEQRP Urban Footprint, excluding roads) that is not affected by physical 
constraints. In the modelling of scenarios for Meadowbrook, the following constraints have been 
implemented: 
 

 Exclude areas within the Q100 - flood affected boundary (2012) from developable 
areas; 

 Exclude areas with greater than 25% slope from developable area; and 
 Exclude provisional wetland and waterway buffers as per draft Logan Planning Scheme 

(2014) overlay from developable area. 
 
The extent of the Q100 - flood affected boundary applicable to the study area is displayed in Figure 
7. Data on flood affected areas were sourced from Logan City Council (2012). 
 

 

 
Source: Logan City Council - Revised version of new Logan Planning Scheme, 2015 

Figure 7 - Flood affected areas in Meadowbrook (2012) 

2.4.9 Building floor area per job 

Building floor area is required by the UrbanSim and contains information on the estimated amount 
of square metre (m2) each job will consume in a particular building type per zone. Table 11 contains 
a summary of the building floor area per job for each building type used in the study. 
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Table 11 - Building floor area per job 

Building type id Building type name Building m2 per job 
1 Detached dwelling * 9 
2 Attached dwelling * 9 

3 Apartment * 9 

4 Retail & Commercial 35 
5 Office 25 
6 Industrial (incl. warehousing) 200 
7 General industrial 200 
8 Education 80 

9 Health 50 

10 Government 80 
11 Hotel 200 
12 Historical 500 
13 Community 250 
14 Other 250 

*UrbanSim distinguishes between home-based and non-home based employment. Residential floor area is needed for persons 
working from home. 

2.4.10 Demolition cost per building 

Demolition cost per building type provides information to the UrbanSim about the costs of 
demolition. These numbers are used to calculate the cost of demolition of existing development so 
that a more accurate cost of redevelopment can be calculated for an area. Table 12 contains a 
summary of the demolition cost per area for different building types used in the study. 
 

Table 12 - Demolition cost per building type 

Building type id Building type name Demolition cost per m2 
1 Detached dwelling 45 
2 Attached dwelling 45 
3 Apartment 75 
4 Commercial 55 
5 Office (Max. 2 Levels) 70 
6 Industrial (Incl. warehousing) 45 
7 General industrial 55 
8 Education 75 
9 Health 95 

10 Government 90 
11 Hotel 95 
12 Historical  75 
13 Community 75 
14 Other 60 

Source: BMT Quantity Surveyors, Queensland (2013) 

2.4.11 Existing level of development 

UrbanSim distinguishes between two generic building types, namely residential and non-residential. 
 
Residential Buildings 
The number of existing residential dwellings provides an indication of the residential capacity of the 
study area. Table 13 provides the number of dwellings at June 2011 used in the study. 
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Table 13 - Existing level of residential development 

Area Detached Dwellings 
(June 2011) 

Attached Dwellings 
(June 2011) 

Total Dwellings 

Core Area:    

 Loganlea 1,995 474 2,469 

 Meadowbrook 909 189 1,098 

Sub Total: 2,904 663 3,567 

Frame Area:    

 Marsden 3,774 213 3,987 

 Bethania  1,555 598 2,153 

 Waterford West 1,718 865 2,583 

 Waterford 991 206 1,197 

 Kingston 3,313 427 3,740 

Sub Total: 11,351 2,309 13,660 

TOTAL: 14,255 2,972 17,227 

 
Non-Residential Buildings: Gross Floor Area (GFA) 
The amount of existing Gross Floor Area (GFA) provides an indication of the capacity to accommodate 
retail/commercial/industrial activity and jobs in the area. Table 14 provides the total GFA at June 
2011 used in the study. 

 

Table 14 - Existing level of non-residential development 

Area Retail/Commercial 
(m2) 

Industrial (m2) Total GFA (m2) 

Core Area:    

 Loganlea 7,770 90,456 98,226 

 Meadowbrook 9,416 160,083 169,499 

Sub Total: 17,186 250,539 267,725 

Frame Area:    

 Marsden 18,877 0 18,877 

 Bethania  2,709 44,394 47,103 

 Waterford West 15,170 0 15,170 

 Waterford 2,310 228 2,538 

 Kingston 13,265 100,021 113,286 

Sub Total: 52,331 144,643 196,974 

TOTAL: 69,517 395,182 464,699 

2.4.12 Current development project proposals 

UrbanSim contains a Real Estate Price Model (REPM) that generates possible development proposals 
for each eligible parcel and the predicted return on investment. Current development project 
proposals are added to the basket of developments that are considered by the REPM. For the study 
area, development project proposals (as at June 2011) were sourced from Logan City Council. 
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3 - Model Results and Analysis 

3.1 Summary 

The previous sections outlined the process that was followed in preparing the UrbanSim to assist in 
analysing the scenarios. This section contains the results. Evaluation criteria were used as a basis to 
guide the technical analysis.  Table 15 contains a summary of the results for each scenario. 
 

Table 15 – Summary of results according to evaluation criteria 

Evaluation Criteria 
Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact Centre) 

Scenario 3 
(Corridor) 

Housing mix and renewal  
1. Estimated 

resident 
population (ERP) 
in future 

Succeeded the least 
in accommodating 
forecasted population 

Moderately 
succeeded in 
accommodating 
forecasted population 

Succeeded the most 
in accommodating 
forecasted 
population 

2. Population 
density 

Least increase in 
population density 

Minor increase in 
population density 

Moderate increase 
in population 
density 

3. Residential 
density 

12 dwelling units/ha 14 dwelling units/ha 15 dwelling 
units/ha 

4. Dwelling units by 
type 

87% single detached 
dwellings 
12% attached 
dwellings 

76% single detached 
dwellings 
19% attached 
dwellings 

68% single 
detached dwellings 
27% attached 
dwellings 

5. Return on 
investment (RoI) 

Low RoI in residential 
real estate in the 
Loganlea core area 

Moderate RoI in 
residential real estate 
in the Loganlea core 
area 

High RoI in 
residential real 
estate in the 
Loganlea core area 

6. Access to one & 
two bedroom 
units  

44 units more than 
2011 levels 

2,700 units more 
than 2011 levels 

5,400 units more 
Than 2011 levels 

7. Access to social 
housing 

136 units more than 
2011 levels. 
% of total housing = 
from 9.1% (2011) to 
8.3% (ultimate) 

522 units more than 
2011 levels. 
% of total housing = 
from 9.1% (2011) to 
8.9% (ultimate) 

690 units more 
than 2011 levels. 
% of total housing = 
from 9.1% (2011) to 
8.7% (ultimate) 

Environmental wellbeing  
8. Carbon emissions 

(CO2) from 
vehicles 

19,145t / annum 21,927t / annum 23,268t / annum 

9. Land use 
composition 
(residential & 
non-residential) 

Rural Res. Living = 
9.6%; 
Medium Res. Living = 
3% 
Med. Industry = 8% 

Rural Res. Living = 
7.8%; 
Medium Res. Living = 
6% 
Med. Industry = 11% 

Rural Res. Living = 
7.6%; 
Medium Res. Living 
= 10% 
Med. Industry = 
11% 

10. Water 
consumption 

3,505mL /annum 
(2041) 

4,015mL /annum 
(2041) 

4,260mL /annum 
(2041) 

Shared prosperity  
11. Square metre of 

non-residential 
floor space by job 
type 

Remained 
unchanged at 30 June 
2011 levels 

An additional 
7,500m2 for retail & 
commercial & 
1,900m2 for industrial 

An additional 
7,500m2 for retail & 
commercial & 
1,900m2 for 
industrial 

12. Employment by 
sector 

3,600 more jobs by 
2041 

4,100 more jobs by 
2041 

4,900 more jobs by 
2041 
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Evaluation Criteria 
Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact Centre) 

Scenario 3 
(Corridor) 

13. Job opportunity Ratio of jobs to 
households was the 
highest for scenario 1 
at 1:1.6 

Ratio of jobs to 
households was the 
lowest for scenario 2 
falling to 1:1.8 

With a substantial 
increase in the no. of 
households, the 
ratio of jobs to 
households 
improved in 
scenario 3 to 1:1.6 

Complete neighbourhoods 
14. Access to local 

shops and 
employment areas 

40% of households 
had access to local 
shops and 
employment areas by 
2041 

39% of households 
had access to local 
shops and 
employment areas by 
2041 

38% of households 
had access to local 
shops and 
employment areas 
by 2041 

15. Access to parks, 
sport and 
recreation sites 

64% of households 
had access to parks, 
sport & recreational 
sites by 2041 

65% of households 
had access to parks, 
sport & recreational 
sites by 2041 

64% of households 
had access to parks, 
sport & recreational 
sites by 2041 

Range of transport choices 
16. Access to bus 

stops 
78% of households 
had access to a bus 
stop by 2041 

70% of households 
had access to a bus 
stop by 2041 

69% of households 
had access to a bus 
stop by 2041 

17. Access to rail 
stations 

17% of households 
had access to a rail 
station by 2041 

22% of households 
had access to a rail 
station by 2041 

20% of households 
had access to a rail 
station by 2041 

 
The sections below describe the results for each criterion in more detail. 

3.2 Housing mix and renewal 

3.2.1 Estimated resident population (ERP) in future 

Table 16 contains the population control totals and the estimated resident population for each 
scenario in five year cohorts. The variance indicates the difference between the estimated resident 
population for each scenario and the control totals used by the UrbanSim. 
 

Table 16 - Estimated resident population (ERP) in future (2012-2041) 

Sim.  
Year 

Control 
Totals 
(1.5%) 

Scenario 1 Variance Scenario 2 Variance Scenario 3 Variance 

2012 46,516 46,516 0 46,516 0 46,516 0 
2016 50,115 47,415 -2,700 48,232 -1,883 49,912 -203 
2021 53,983 50,280 -3,703 51,125 -2,858 52,581 -1402 
2026 58,149 52,212 -5,937 53,323 -4,826 55,186 -2,963 
2031 62,645 53,509 -9,136 56,222 -6,423 57,610 -5,035 
2036 67,482 54,181 -13,301 58,367 -9,115 62,012 -5,470 
2041 72,707 55,827 -16,880 62,522 -10,185 66,201 -6,506 

Using 2011 as base year  

 
At a constant annual population growth rate of 1.5% the following became evident: 

 Residential land use policy settings (e.g. maximum dwelling units/hectare) for all 
scenarios appeared to be insufficient to accommodate the forecasted population until 
2041. 

 However, control totals assumed that population growth remained constant at 1.5% 
per annum until 2041, which was highly improbable due to fluctuations in seasonal 
migration, household formation and economic growth. 
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 Scenario one succeeded the least in accommodating the forecasted population and 
scenario three the most. 

3.2.2 Population density 

Table 17 contains the estimated population density for each of the scenarios. 
 

Table 17 - Persons per hectare (2012-2041) 

Simulation Year Scenario 1 Scenario 2 Scenario  3 

2012 28 27 28 
2016 28 29 30 
2021 30 30 31 
2026 31 32 33 
2031 32 33 34 
2036 32 34 37 
2041 33 37 39 

 
Calculations were based on the following assumptions: 

 Total net residential area (excluding roads and parks) 
 Total net residential area for: 

 scenario 1 = 1,685 ha 
 scenario 2 = 1,692 ha 
 scenario 3 = 1,690 ha 

 
From the results the following became evident: 

 All scenarios contributed to an overall net increase in population density over time. 
 Scenario one contributed the least and scenario three the most. 
 Over a 30 year period, scenario one contributed to an increase of 5 persons more per 

hectare, while scenario two and three 10 and 11 persons more per hectare. 

3.2.3 Residential density 

Table 18 contains the average housing units per hectare of net residential land available for each 
scenario. 
 

Table 18 - Residential density  

Dwelling Type 
Average Housing Units per hectare (ultimate*) 

Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact) 

Scenario 3 
(Corridor) 

Net Residential density 12 14 15 
* Ultimate development: maximum number of dwellings units for each scenario policy setting 

 
Calculations were based on the following assumptions: 

 Ultimate number of dwelling units allowed for each scenario policy setting (see Table 
19) 

 Total net residential area (excluding roads and parks) 
 Total net residential area for: 

 scenario 1 = 1,685 ha 
 scenario 2 = 1,692 ha 
 scenario 3 = 1,690 ha 

 
From the results the following became evident: 

 Average residential density for scenario one was the lowest at 12 dwelling units/ha 
 Average residential density for scenario three was the highest at 15 dwelling units/ha 
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3.2.4 Dwelling units by type 

Table 19 contains the estimated number of attached and detached dwelling units for each scenario. 
 

Table 19 - Dwelling units by type (2041) 

Dwelling Type 
Number of dwellings units (ultimate*) 

Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact) 

Scenario 3 
(Corridor) 

 Single Detached Dwellings 
(Rural) 

324 (1.6%) 262 (1.1%) 258 (1.0%) 

 Single Detached Dwellings 17,664 (86.7%) 17,352 (76.2%) 16,884 (67.9%) 

 Semi-detached & attached 
Dwellings (Town Houses) 

2,585 (11.7%) 4,945 (18.6%) 7,878 (27.3%) 

 Multi-storey Apartments 0 (0.0%) 940 (4.1%) 940 (3.8%) 

Sub Total: 20,573 (100.0) 23,499 (100.0) 25,961 (100.0) 

* Ultimate development: maximum number of dwellings units allowed under scenario policy setting  

 
From the results the following became evident: 
 

 Estimated number of single detached dwellings for rural living decreased from 324 
units in scenario one to 262 and 258 units for scenario two and three respectively. 

 Estimated number of single detached dwellings for residential living decreased as a 
proportion of total housing stock from 86.7% for scenario one to 76.2% and 67.9% for 
scenarios two and three respectively. This was as a result of intensifying residential 
development on existing low density residential land in scenarios two and three. 

 Estimated number of attached dwellings (town houses) to increase from 2,585 for 
scenario one to over 7,000 in scenario three. 

 Scenario one does not make provision for any multi storey apartments. Maximum 
number of apartments achieved by scenarios two and three was 940. 

 At June 2011, the total number of dwelling units in the study area was 17,227. This 
implies that scenario one has the potential to deliver an additional 3,346 units, whereas 
scenarios two and three have the potential to deliver an additional 6,272 and 8,734 
units respectively. 

3.2.5 Return on investment (ROI) 

Figures 8 to 10 present the return on investment (ROI) for the three scenarios. The Loganlea 
neighbourhood planning area (darker hatched area) is shown for comparison. Only the return on 
investment for residential land uses within the core area of the study area was analysed for the study.  
 
Scenario one suggested that, with the current land use policy settings, the expected return on 
investment across the entire core area will be the highest for residential land east of Loganlea Road 
opposite Logan Hospital. Return on investment will remain low to the west of Loganlea Road apposite 
Loganlea station, but become more favourable towards the southern parts of Loganlea. The greater 
portion of Meadowbrook will retain high levels of investment return. 
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Figure 8 - Return on Investment by 2041 – Business-as-Usual Scenario 

 
In comparison, the introduction of higher residential densities in scenario two provided the basis for 
a higher return on investment for the area apposite Loganlea station (see Figure 9).  
 
Noteworthy, are the higher returns on investment achieved in the surrounding areas, especially in 
the area northeast of the target residential infill area. Figure 10 displays the return on investment 
after intensifying residential development along key corridors. A higher return on investment was 
achieved as a result across the entire core area of the study area. The results were consistent with 
behavioural expectations in the area that are characterised by a growing demand for one and two-
bedroom units, an abundance of ageing detached housing stock and large parcels of developable land. 
 

 

Figure 9 - Return on Investment by 2041 – Compact Centre Development Scenario 
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Figure 10 - Return on Investment by 2041 – Corridor Development Scenario 

3.2.6 Access to one and two bedroom units 

Table 20 contains the estimated number of dwelling units with 1 and 2 bedrooms across all three 
scenarios. 
 

Table 20 - Access to one and two bedroom units  

Dwelling 
Type 

Number of dwellings units by (ultimate) 

Base Year 
(June 
2011) 

Scenario 
1 

Variance 
Scenario 

2 
Variance 

Scenario 
3 

Variance 

1-2 
Bedrooms 

2,471 2,515  +44 5,297  +2,782 7,936  + 5,465 

* Ultimate development: maximum number of dwellings units allowed under scenario policy setting  

 
Calculations were based on the following assumption: 

 90% of all newly built semi-detached and attached dwellings consist of one (25%) and 
two (75%) bedroom units. 

 
From the results the following became evident: 

 Scenario 1 contributed the smallest number of 1-2 bedroom units 
 Scenario 3 contributed the greatest number of 1-2 bedroom units, 5,465 more than at 

June 2011 levels. 

3.2.7 Access to social housing 

Table 21 contains the estimated number of social housing units 
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Table 21 - Access to social housing  

Housing 
Tenure 
Type 

Number of social housing units (% of total housing) 

Base Year  
( June 
2011) 

Scenario 
1 

Variance 
Scenario 

2 
Variance 

Scenario 
3 

Variance 

Social 
Housing 

1,576  
(9.1) 

1,712 
(8.3) 

+136 2,098 
(8.9) 

+522 2,266 
(8.7) 

+690 

Total housing dwellings in study area at June 2011: 17,227 (ABS Census, 2011) 
 
Calculations were based on the following assumptions: 

 Only land owned by Queensland state government has been considered. 
 Only land located in medium and medium-to-high residential living that supports the 

supply of one and two bedroom dwelling units were considered. 
 Only land in close proximity to public transport were considered. 
 Development mostly focused on the redevelopment (replacement) of ageing social 

housing (>30years old). 
 
From the results the following became evident: 

 Scenario one was estimated to add the smallest number of social housing units (136). 
 Scenario two was estimated to add the greatest number social housing units, 690 more 

than at June 2011 levels. 
 Scenario three added 168 more social housing units than scenario two, mainly due to 

lower levels of public transport access. 
 In all three scenarios, social housing as a percentage of total housing decreased over 

time. 

3.3 Environmental Wellbeing 

3.3.1 Carbon emissions from vehicles 

Table 22 contains the estimated number of motor vehicles for the three scenarios. 
 

Table 22 - Estimated total number of motor vehicles (ultimate) 

No of Motor 
Vehicles 

Number of Households (ultimate*) 

Base Year 
(June 2011) 

Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact) 

Scenario 3 
(Corridor) 

0 2881  3,507 4,016 4,262 

1 6,022  7,220 8,269 8,775 

2 5269  6,189 7,088 7,521 

3 2683  3,094 3,544 3,761 

TOTAL 16,855  20,630 23,628 25,071 

* Ultimate - maximum number of households accommodated under each scenario policy setting  

 
Calculations were based on the following assumptions: 

 Percentage of households with zero, one, two and three motor vehicles remain constant 
across all three scenarios.  

 Percentage applied was derived from households with motor vehicles in ABS Censuses 
2006 and 2011. 

 
Using the estimated number of households with motor vehicles, the amount of CO2 emissions were 
calculated. Table 23 contains the estimated amount of CO2 emissions per year for each scenario. 
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Table 23 - Estimated CO2 emissions from vehicle use (ultimate) 

Category 

CO2 (t) (No. of Households – ultimate*) 

Base Year 
( June 2011) 

Scenario 1 
(Business-as-Usual) 

Scenario 2 
(Compact) 

Scenario 3 
(Corridor) 

Households with 1 motor vehicle: 

 30% small 3,810 (1,806) 4,570 (2,166) 5,234 (2,481) 5,555 (2,633) 

 50% medium 2,511 (903) 3,011 (1,083) 3,448 (1,240) 3,659 (3,659) 

 20% large 663 (181) 795 (217) 910 (248) 966 (263) 

Sub Total: 6,986 8,376 9,593 10,180 

Households with 2 motor vehicles: 

 30% small 3,335 (1,581) 3,918 (1,857) 4,487 (2126) 4,761 (2,256) 

 50% medium 2,197 (790) 2,581 (928) 2,956 (1063) 3,136 (1,128) 

 20% large 580 (158) 681 (186) 780 (213) 828 (226) 

Sub Total: 6,113 7,180 8,223 8,725 

Households with 3 motor vehicles: 

 30% small 1,698 (805) 1,959 (928) 2,243 (1063) 2,381 (1,128) 

 50% medium 1,119 (402) 1,290 (464) 1,478 (532) 1,568 (564) 

 20% large 295 (80) 341 (93) 390 (106) 414 (113) 

Sub Total: 3,113 3,589 4,111 4,363 

No Vehicles n/a n/a n/a n/a 

TOTAL 16,211t 19,145t 21,927t 23,268t 

* Ultimate - maximum number of households accommodated under each scenario policy setting 

 
Calculations based on the following assumptions: 

 Ignored the impact of access to public transport  
 Total no of households at June 2011: 16,855 (ABS Census 2011) 
 30% of households in the study area owns small cars 
 50% of households in the study area owns medium sized cars 
 20% of households in the study area owns large cars 
 Estimated CO2 emissions for small, medium and large motor vehicles is summarised in 

the Table below 
 

 
Description Annual travel 

distance 
Consumption 
(L) 

CO2 Emissions 
(t) 

Petrol Small Car (5.7L / 100km) 15,000km 855 2.11 
Petrol Medium Car (7.5L / 100km) 15,000km 1125 2.78 
Petrol Large Car (9.9L / 100km) 15,000km 1485 3.67 

Source: Carbon Neutral calculator (2015) at http://carbonneutral.com.au/ 

 
From the estimated results the following became evident: 

 Scenario one was estimated to contribute a further 2,934t of CO2 emissions per annum 
 Scenario three was estimated to contribute the most CO2 emissions, 7,000t per annum 

more than at June 2011 levels. 
 
More households will have access to public transport in the Compact Centre scenario (within 800m 
walking distance from Loganlea Rail Station). In comparison, the corridor scenario provides less 
access to public transport and households may opt to use instead motor vehicle transport. 

3.3.2 Land use composition 

Table 24 summarises the total area of residential and non-residential land available under each 
scenario. 
 

http://carbonneutral.com.au/
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Table 24 - Land use composition (ultimate) 

Land Classification 
Scenario 1 Scenario 2 Scenario 3 

(ha) (%) (ha) (%) (ha) (%) 

Residential       

 Rural Residential Living 162 9.6 131 7.8 129 7.6 

 Low Residential Living 1472 87.4 1446 85.4 1382 81.8 

 Medium Residential Living 51 3.0 107 6.3 171 10.1 

 Medium-High Residential 
Living 

0 0.0 8 0.5 8 0.5 

Sub Total: 1685 100.0 1692 100.0 1690 100.0 
Non-Residential       

 District Centre 16 1.4 17 1.4 17 1.4 

 Local Centre 17 1.5 22 1.8 22 1.8 

 Neighbourhood Centre 4 0.4 3 0.3 3 0.3 

 Low Impact Industry 125 11.2 85 7.2 85 7.2 

 Medium Impact Industry 85 7.7 126 10.6 126 10.6 

 Community  217 19.6 239 20.1 241 20.3 

 Public Parks 71 6.4 122 10.3 122 10.3 

 Roads  573 51.7 573 48.3 573 48.2 
Sub Total: 1108 100.0 1187 100.0 1189 100.0 

       
TOTAL AREA: 2793  2879  2879  
REMAINDER:  

(including passive public open 
space, conservation and flood 

affected areas) 

1,574  1,488  1,488  

TOTAL GROSS AREA: 4367 100.0 4367 100.0 4367 100.0 

* Ultimate – Maximum amount of land available for residential and non-residential use under policy settings for each scenario 

 
From the results the following became evident: 

 Amount of land available for rural residential living decreased from 162 ha in scenario 
one to 131 ha and 129 ha in scenarios two and three respectively. 

 Amount of land available for low residential living decreased from 87.4% of total 
residential land available in scenario one to 85.4% and 81.8% in scenarios two and 
three respectively. 

 Amount of land available for medium residential living increased from 3% of total 
residential land available in scenario one to 6.3% and 10% in scenarios two and three 
respectively. 

 The total amount of land set aside for residential purposes was the highest for scenario 
two at 1,692 ha. 

 Amount of land for centre development remained the same across all three scenarios, 
but the amount of land set aside for low impact industrial development decreased (from 
11.2% to 7.2%) and for medium impact industrial development increased in scenarios 
two and three (from 7.7% to 10.6%). 

 Increased residential development required an increase in public open space, including 
parks. The amount of land set aside for public parks increased from 71 ha in scenario 
one to 122 ha in scenarios two and three. 

3.3.3 Water consumption 

Table 25 summarises the total estimated residential water consumption for the study area between 
2012 and 2041. 
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Table 25 - Total estimated water consumption (Mega-litre/annum) (2012-2041) 

Simulation 
Year 

Scenario 1 
 

Scenario 2 
 

Variance Scenario 3 
 

Variance 

2012 2,725.8 2,725.8 0.00 2,725.8 0.00 
2016 2,807.8 2,884.0 + 76.20 2,936.7 + 128.90 
2021 2,987.6 3,116.5 + 128.90 3,163.4 + 175.80 
2026 3,114.5 3,348.9 + 234.40 3,407.5 + 293.00 
2031 3,260.8 3,612.4 + 351.60 3,671.0 + 410.20 
2036 3,368.4 3,778.6 + 410.20 3,954.4 + 586.00 
2041 3,505.9 4,015.4 + 509.50 4,260.6 + 754.70 

 
Calculations were based on the following assumptions: 

 Average water consumption per capita / year in Logan City was 50,200 litres in 2013 
 Average water consumption per capita / year in the study area was 58,600 litres in 

2013 
 Water consumption based on no water restrictions and major advances in water 

technology until 2041. 
 The impact of household income on water consumption was ignored. 

 
From the results the following became evident: 

 Household water consumption increased consistently across all scenarios 
 Household water consumption increased by more than 500mL in scenario two and 

more than 700mL per annum in scenario three by 2041. 

3.4 Shared prosperity 

3.4.1 Existing & projected non-residential floor space by building type 

Table 26 summarises the existing and projected non-residential floor space (m2 GFA) 
 

Table 26 - Estimated total non-residential floor space (ultimate) 

Development 
Type 

30 June 
2011 
(base year) 

Scenario 
1 

Variance 
Scenario 

2 
Variance 

Scenario 
3 

Variance 

Retail & 
Commercial 

69,517 69,517 0 77,017 + 7,500 77,017 + 7,500 

Industrial 395,183 395,183 0 397,125 + 1,942 397,125 + 1,942 
Education 159,893 159,893 0 159,893 0 159,893 0 
Health 32,013 32,013 0 32,013 0 32,013 0 
Community 6,024 6,024 0 6,024 0 6,024 0 
Home-based 
& Other 

31,538 31,538 0 31,538 0 31,538 0 

TOTAL: 694,168 694,168 0 703,610 + 9,442 703,610 + 9,442 
* Ultimate - maximum non-residential floor space for each scenario policy setting 

 
From the results the following became evident: 

 Non-residential floor space for retail and commercial increased by 7,500m2 and for 
industrial by 1,942m2 for scenarios two and three respectively. 

 Non-residential floor space allocation for all other development types remained the 
same across all three scenarios. 

3.4.2 Employment by sector 

Table 27 summarises the estimated number of jobs per sector between 2012 and 2041. 
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Table 27 - Estimated number of jobs per sector (2012-2041) 

Development Type 2012 2016 2021 2026 2031 2036 2041 
        
Scenario 1 (Business-as-Usual)       
Commercial & Retail 2,078 2,120 2,183 2,249 2,361 2,550 2,728 
Industrial 1,981 2,001 2,041 2,082 2,165 2,316 2,432 

Education & Training 2,062 2,124 2,198 2,297 2,435 2,581 2,736 
Health 3,223 3,352 3,486 3,660 3,880 4,190 4,442 
Community 603 615 634 646 678 712 755 
Home-based & other 1,295 1,334 1,387 1,457 1,544 1,683 1,784 

Total: 11,242 11,545 11,929 12,390 13,063 14,033 14,877 
        

Scenario 2 (Compact)       
Commercial & Retail 2,078 2,140 2,215 2,304 2,442 2,637 2,822 
Industrial 1,981 2,011 2,061 2,133 2,240 2,397 2,540 
Education & Training 2,062 2,144 2,220 2,331 2,470 2,619 2,828 
Health 3,223 3,352 3,486 3,695 3,954 4,270 4,526 
Community 603 618 637 662 702 744 796 
Home-based & other 1,295 1,340 1,401 1,485 1,574 1,715 1,853 

Total: 11,242 11,606 12,019 12,609 13,382 14,382 15,365 
        

Scenario 3 (Corridor)       
Commercial & Retail 2,078 2,140 2,269 2,450 2,622 2,732 2,965 
Industrial 1,981 2,021 2,142 2,335 2,545 2,774 2,968 
Education & Training 2,062 2,144 2,295 2,478 2,776 3,109 3,357 
Health 3,223 3,416 3,690 3,911 4,380 4,851 5,231 
Community 603 621 652 691 747 816 863 
Home-based & other 1,295 1,347 1,428 1,570 1,712 1,883 2,030 

Total: 11,242 11,690 12,475 13,436 14,781 16,165 17414 

*UrbanSim distinguishes between home-based and non-home based employment. Annual employment growth includes both 

home-based and non-home based employment. 

 
Table 28 summarises the total gain or loss in jobs per sector between 2012 and 2041. 
 

Table 28 – Gain or loss in jobs per sector between simulation years (2016-2041) 

Development Type 2016 2021 2026 2031 2036 2041 
       
Scenario 1 (Business-as-Usual)      
Commercial & Retail + 42 + 105 + 171 + 283 + 472 + 650 
Industrial + 20 + 60 + 101 + 184 + 335 + 451 

Education & Training + 62 + 136 + 235 + 373 + 519 + 674 
Health + 129 + 263 + 437 + 657 + 967 + 1,219 
Community + 12 + 31 + 43 + 75 + 109 + 152 
Home-based & other + 39 + 92 + 162 + 249 + 388 + 489 

Total: + 303 + 687 + 1,148 + 1,821 + 2,791 + 3,635 
       

Scenario 2 (Compact Centre)      
Commercial & Retail + 62 + 137 + 226 + 364 + 559 + 744 
Industrial + 30 + 80 + 152 + 259 + 416 + 559 
Education & Training + 82 + 158 + 269 + 408 + 557 + 766 
Health + 129 + 263 + 472 + 731 + 1,047 + 1,303 
Community + 15 + 34 + 59 + 99 + 141 + 193 
Home-based & other + 45 + 106 + 190 + 279 + 420 + 558 

Total: + 364 + 777 + 1,367 + 2,140 + 3,140 + 4,123 
       

Scenario 3 (Corridor)      
Commercial & Retail + 62 + 191 + 372 + 544 + 654 + 887 
Industrial + 40 + 161 + 354 + 564 + 793 + 987 
Education & Training + 82 + 233 + 416 + 714 + 1,047 + 1,295 
Health + 193 + 467 + 688 + 1,157 + 1,628 + 2,008 
Community + 18 + 49 + 88 + 144 + 213 + 260 
Home-based & other + 52 + 133 + 275 + 417 + 588 + 735 

Total: + 448 + 1,233 + 2,194 + 3,539 + 4,475 + 4,939 

Figure 11 displays the estimated number of jobs for each scenario against the employment control 
totals. 
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Figure 11 – Estimated number of jobs per scenario (2016-2041) 

 
From the results the following became evident: 

 Scenario three contributed the most jobs and scenario one the least jobs. 
 Across all three scenarios, most jobs were estimated to be in the health, education and 

industrial sectors. 
 Total estimated jobs in scenario three from 2036 onwards was the same as the 

employment control totals for the same years which may indicate that projected 
employment growth may be higher than forecasted (see Table 6 – employment control 
totals). 

 Most of the growth in retail/commercial, education, health and industry employment 
were generated by non-residential land uses in Loganlea and Kingston across all three 
scenarios. 

 

3.4.3 Job opportunity 

 
Table 29 summarises the ratio of jobs to households (HH) for each scenario 
 

Table 29 - Estimated ratio of jobs to households by 2041 

 Scenario 1 Scenario 2 Scenario 3 

Sim. 
Year 

Jobs HH Ratio Jobs HH Ratio Jobs HH Ratio 

2012 11,242 17,891 1:1.6 11,242 17,891 1:1.6 11,242 17,891 1:1.6 
2016 11,545 18,429 1:1.6 11,606 18,929 1:1.6 11,690 19,275 1:1.6 
2021 11,929 19,609 1:1.6 12,019 20,455 1:1.7 12,475 20,763 1:1.7 
2026 12,390 20,442 1:1.6 12,609 21,980 1:1.7 13,436 22,365 1:1.7 
2031 13,063 21,402 1:1.6 13,382 23,710 1:1.8 14,781 24,094 1:1.6 
2036 14,033 22,108 1:1.6 14,382 24,801 1:1.7 16,165 25,955 1:1.6 
2041 14,877 23,010 1:1.5 15,365 26,355 1:1.7 17,414 27,964 1:1.6 

Occupancy rate = 2.6 persons per household 

 
From the results the following became evident: 

 The ratio of jobs to households was the highest for scenario one (1:1.6) 
 The ratio of jobs to households was the lowest for scenario two between 2021 and 

2041, averaging 1:1.7 
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 The improvement in the job to household ratio in scenario three may be attributed to a 
substantial growth in the number of households, which increased the demand for local 
goods and services to a level where it became more viable to employ more people. 

3.5 Complete neighbourhood 

3.5.1 Access to local shops and employment areas 

Figure 12 displays the areas within walking distance from shops and employment areas. 
 

 
Figure 12 - Access to employment areas for all scenarios 
 
Table 30 summarises the estimated number of households within walking distance from local shops 
and employment areas. 
 
Table 30 – No. of households within walking distance from local employment areas 

Area Scenario 1 Scenario 2 Variance Scenario 3 Variance 

Total Estimated Households 
(2041) 

21,471 24,046 + 2,575 25,461 + 3,990 

Total households from 
Shops & Employment Areas 

8,669 9,453 + 784 9,635 + 966 

% of Total Estimated 
Households 

40% 39%  38%  

 
Calculations were based on the following assumptions: 

 The estimates represent maximum number of dwelling units / hectare allowed by the 
land use policy configuration of each scenario 

 One unit represents one household 
 Walking distances: 

 Major employment areas (e.g. Logan Hospital) = 800m 
 Moderate employment areas (e.g. major industrial and retail areas) = 400m 
 Minor employment areas (e.g. local and neighbourhood centres) = 200m 

 
From the results the following became evident: 

 Only 38% of households in scenario three had walkable access to local shops and 
employment areas compared to 40% and 39% for scenarios one and two respectively. 
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 Scenario two added the most households within 800m walking distance from shops and 
employment areas with the least amount of change to residential land use policy. 

3.5.2 Access to parks, sport and recreational sites 

Figure 13 displays the areas within 400m from public open space, sport and recreation sites. 
 

 
Figure 13 - Access to public open space, sport and recreation sites for all scenarios 
 
Table 31 summarises the estimated number of households within 400m from parks, sport and 
recreational sites. 
 
Table 31 - No. of households within walking distance from parks, sport & recreation sites 

Area Scenario 1 Scenario 2 Variance Scenario 3 Variance 

Total Estimated Households 
(2041) 

21,471 24,046 + 2,575 25,461 + 3,990 

Total households from 
Public Parks, Sport and 
Recreation Sites 

13,828 15,862 + 2,034 16,214 + 2,386 

% of Total Estimated 
Households 

64% 65%  64%  

 
Calculations were based on the following assumptions: 

 The estimates represent maximum number of dwelling units / hectare allowed by the 
land use policy configuration for each scenario 

 One unit represents one household 
 Estimated resident population (ERP) by 2041 was used to calculate number of 

households at 2.6 persons / household (average occupancy rate) 
 Walking distance = 400m 

 
From the results the following became evident: 

 Scenario two provided for the highest percentage (65%) of total households within 
400m from public open space, sport and recreation sites. 

 The percentage of total households within 400m from public open space, sport and 
recreation sites remained at 64% for scenarios one and three. 

3.6 Range of transport choices 
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3.6.1 Access to bus stops 

Figure 14 displays the areas within 400m from a bus stop. 
 

 
Figure 14 - Access to bus stops for all scenarios 
 
Table 32 summarises the number of households within 400m walking distance from bus stop. 
 
Table 32 - No. of households within walking distance from bus stops by 2041 

Area 
Scenario 1 

 
Scenario 2 

 
Variance Scenario 3 

 
Variance 

Total Households (2041) 21,471 24,046 + 2,575 25,461 + 3,990 
Estimated Households 
from bus stop 

16,703 17,011 + 308 17,598 + 895 

% of Total Estimated 
Households 

78% 70%  69%  

 
Calculations were based on the following assumptions: 

 The estimates represent the maximum number of dwelling units / hectare allowed by 
the land use policy configuration for each scenario.  

 One unit represents one household 
 Estimated resident population (ERP) in future (2041) was used to calculate number of 

households at 2.6 persons / household (average occupancy rate) 
 Only existing bus stops (2013) were used in the calculation and excludes any planned 

bus stops 
 Walking distance = 400m 

 
From the results the following were evident: 

 78% of the total number of households in scenario were within 400m from a bus stop 
compared to 69% of the total number of households in scenario three. 

3.6.2 Access to rail stations 

Figure 15 displays the areas within 400m from a rail station. 
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Figure 15 - Access to rail stations for all scenarios 

 
Table 33 summarises the number of households within 800m walking distance from a rail 
station. 
 
Table 33 summarises the number of households within 800m walking distance from a rail station. 
 
Table 33 - No. of households within walking distance from rail stations 

Area Scenario 1 Scenario 2 Variance Scenario 3 Variance 

Total Households (2041) 21,471 24,046 + 2,575 25,461 + 3,990 
Estimated Households from 
Rail Stations 

3,662 5,170 + 1,508 5,170 + 1,508 

% of Total Estimated 
Households 

17% 22%  20%  

 
Calculations were based on the following assumptions: 

 The estimates represent maximum number of dwelling units / hectare allowed by the 
land use policy configuration for each scenario 

 Estimated resident population (ERP) in future (2041) was used to calculate number of 
households at 2.6 persons / household (average occupancy rate) 

 Loganlea, Kingston and Bethania rail stations were used in the calculation 
 One unit represents one household 
 Walking distance = 800m 

 
From the results the following became evident: 

 The total number of households within 400m from a rail station increased from 17% in 
scenario one to 22% in scenario two, but declined to 20% in scenario three. 

 Scenario two provided for the greatest percentage of total households within 400m 
from a rail station. 
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Appendix 13 - Implementation Report 4: Assessment Stage  

Case Study Implementation Report of Stage 4 of the Urban Sustainability Assessment 

Framework for the Broader Meadowbrook Study Area in Logan City 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Study form part of postgraduate studies undertaken at the School of Environment 
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Multi-criteria Assessment Results of Draft Policy Options for 
Meadowbrook 
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