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Abstract 

 
The research question addressed in this thesis is whether environmental 
biosecurity in Australia could be improved by incorporating the ecological 
integrity concept into biosecurity law and administration.  Biosecurity at its 
simplest is the prevention of harm to living things from other living things.  
Environmental biosecurity is biosecurity aimed at protecting the natural 
environment rather than human health and industry.  Weeds are one of the 
most significant environmental biosecurity concerns in Australia, but 
successive State of the Environment Reports confirm that the problems 
continue and often increase, with financial, economic and public amenity 
impacts as well as environmental damage. 
 
Because environmental biosecurity has been too long subservient to health 
and industry biosecurity, a breakthrough is needed even if the industry 
paradigm persists.  The ‘wicked’ problems besetting environmental 
biosecurity need new connections among the many interests and disciplines 
involved.  The ecological integrity concept is untried in this context and is the 
focus of this thesis. 
 
In this thesis I first outline the history of biosecurity and its management in 
Australia to demonstrate how and why environmental biosecurity regulation 
has continued to lag behind that for human health and industry.  This is 
despite recognition of the need to manage environmental biosecurity better 
in major studies and reviews beginning in the 1990s. 
 
I set out influences currently affecting environmental biosecurity, such as 
continuing global changes to the natural world, and the several factors that 
are inhibiting improvement with it, based primarily around current 
economic paradigms, reductionist thinking and adverse action and 
government decisions on budgets, research and administrative 
arrangements.  I argue that trade and agriculture interests continue to 
dominate biosecurity management, and, although desirable, there is no sign 
of a paradigm shift away from that domination.  Therefore, any 
improvement must come from applying new approaches within the current 
legal and administrative frameworks.  I argue that ecological integrity could 
be the basis of one such approach.  At its simplest ecological integrity is 
about maintaining the quality of an ecosystem in which the ecological 
processes sustain the function, composition and structure of the system. 
 
The concept of ecological integrity has been discussed for the last forty or so 
years, but there are few examples of its successful application in practical 
situations.  I argue that new state biosecurity regimes in Australia provide an 
opportunity to explore the possibility and potential benefits of incorporating 
the ecological integrity concept in their administration.  
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I argue there would be gains from incorporating this concept in biosecurity 
administration, with potentially greater gains driven by some modest 
legislative changes. One overall outcome would be a more ecocentric 
approach to biosecurity administration that is readily translatable to any 
other legal and administrative regime affecting the environment, such as for 
natural resource management, nature conservation, planning and adaptation 
to the consequences of continuing global changes with their attendant 
disruptions.  Another outcome is a basis for transformation of community 
attitudes towards more ecocentric thinking and action.  Yet another is 
providing practical foundations for various proposals aimed at substantial 
law reforms favouring ecological sustainability and explicit recognition of 
the rights of nature. 
 
There are some challenges that need to be met to maximise value from 
applying the ecological integrity concept.  Without the proposed changes, 
however, the current deterioration in environmental biosecurity will 
continue, and probably accelerate because of global changes.  The overall 
environmental biosecurity problems will remain more ’wicked’ than they 
need to be. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work has not previously been submitted for a degree or diploma in any 
university.  To the best of my knowledge and belief, the thesis contains no 
material previously published or written by another person except where 
due reference is made in the thesis itself. 
 
Signed 
 
 
Dated  August 2018 
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Applying the concept of ecological integrity in 
biosecurity law and management 

 

Chapter 1 Introduction 

 

1.1 The thesis 
 
In this thesis I identify weaknesses in the law and administration of 
environmental biosecurity in Australia.  I argue that ecological integrity is a 
concept that can and should be used to improve the practice of 
environmental biosecurity in Australia.  This argument requires defining and 
developing the concept of ecological integrity so that it can be applied in the 
law, administration and day to day practice of environmental biosecurity by 
administrators and the community.  This thesis offers new insights as to how 
the concept can be applied in the context of environmental biosecurity in 
Australia.  In so doing it draws on a wide range of interdisciplinary material; 
official reports and policies; relevant legislation; my own personal experience 
and the outcomes and experience of some community groups.  The thesis 
involves a novel synthesis of ecological integrity, biosecurity, farm and local 
government management considerations, involving a mix of philosophy, 
law, science, public policy and public administration.  The thesis is an 
example of how a simple idea, ‘improved environmental biosecurity,’ has to 
be examined with quite complex analysis before reaching practical answers. 

The significance of the thesis is development of propositions for 
incorporating the ecological integrity concept in biosecurity law and 
administration, testing them against practical tests from literature and 
against landholder/expert driven strategies for dealing with a major 
environmental biosecurity problem, and demonstrating with case studies 
that those propositions can work in practice.   

This thesis first seeks to demonstrate that the current approach to 
environmental biosecurity is seriously flawed because it is still rooted in a 
past dominated by health and industry and fails to take account of 
ecologically sustainable development principles (including the precautionary 
principle) and of continuing global changes.  Past historical work on 
biosecurity in Australia has been about individual elements, for example, 
primary industry problems.  Environmental biosecurity has not long been 
under notice.  This work will contribute to filling the gap by setting out the 
history of environmental biosecurity developments in Australia. 
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Secondly, this thesis examines the potential value of the concept of ecological 
integrity as a basis for more effective action on environmental biosecurity.  
Its adoption may not generate as much vested interest opposition as some 
other options might.  It could be applied relatively easily and inexpensively 
by all sectors and individuals.  Community groups have proposed the 
inclusion of the concept of ecological integrity in improved weeds 
management1 and in addressing farming/environment issues.2  Any such 
changes would need to be accompanied by institutional changes. 
 
The ecological integrity concept3 has been considered for more than forty 
years, yet the latest literature indicates a general failure to adopt the concept 
in environmental and natural resource management practice and regulation.4  
Previous consideration of the benefits of the ecological integrity concept has 
led to only a few practical applications, mostly overseas.  There is therefore a 
continuing problem of converting good intentions and ideas into action.  

Environmental biosecurity is a ’wicked’ problem5 - one that is highly 
resistant to resolution and characterised by complexity, uncertainty, and 
divergence and fragmentation in viewpoints, values, and strategic 
intentions.6  There is a need for concepts linking the various elements of the 
problems.  The practical applications of the ecological integrity concept in 
this thesis can contribute to reducing the ‘wickedness’ of environmental 
biosecurity problems.  

Because environmental biosecurity has been too long subservient to health 
and industry biosecurity, a breakthrough is needed even if the industry 
paradigm persists.  The ‘wicked’ problems besetting environmental 
biosecurity need new connections among the many interests and disciplines 
involved.  The ecological integrity concept is untried in this context. 

Environmental deterioration continues in Australia, with exotic pests and 
disease incursions continuing to contribute to it.  CSIRO research forecasts 
that global changes will contribute to increased biosecurity problems in 
Australia.7  Planning regimes and native vegetation regimes continue to be 

                                                
1 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control 
(2012) 5 http://www.serratedtussock.com.au/?i=88&policy-papers. 
2 Gleeson, T, and N Quinn, Australian Agriculture in the First Half of the 21st Century (paper for 
Queensland State Landcare Conference 2013). 
3 See a brief overview of the concept at Freedman, B,  ‘Ecological Integrity’ , The Gale 
Encyclopedia of Science. 2008. Encyclopedia.com. <http://www.encyclopedia.com>. 
4 See, eg, Garver, G, The rule of ecological law: A transformative legal and institutional framework for 
the human-Earth relationship (LLM Thesis, McGill University, 2011). 
5 See description of ‘wicked’ problem issues in Australian Public Service Commission, 
Tackling Wicked Problems: A Public Policy Perspective 2007.  
6 This simplified definition is based on Head, B, Wicked Problems in Water Governance: Paradigm 
Changes to Promote Water Sustainability and Address Planning Uncertainty (Urban Water Research 
Alliance Technical Report No. 38, 2010). 
7 Simpson, M and V Srinavasan, Australia’s Biosecurity Future: Preparing for future biological 
challenges (CSIRO, 2014). 
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plagued by controversy and tend to anthropocentric decision making, 
effectively discounting or even disregarding negative environmental 
outcomes that threaten the future wellbeing of human society and the 
natural systems supporting it.  This thesis will highlight the need to consider 
environmental biosecurity in decision making about these issues. 

Major findings in the thesis are: 
 

•    the existing biosecurity management framework will not meet current 
and predicted environmental biosecurity challenges such as the 
historic lag for environmental biosecurity compared with industry 
biosecurity and the impact of continuing global changes; 

•    a breakthrough is needed that fits within the current legal and 
administrative framework and that can be accepted and 
accommodated by the many different interests involved in the 
‘wicked’ problem 

•    reforms should facilitate achieving consensus and avoiding or 
resolving conflicts; 

•    application of the ecological integrity concept in biosecurity law and 
administration, as yet untried in this context, would improve 
environmental biosecurity outcomes;  

•    the complexities of ecological integrity can be reduced to manageable 
strategies and activities for individuals and organisations even where 
there are substantial differences in knowledge, personal and business 
goals, attitudes and values and access to resources; 

•    guidance on practical application of the precautionary principle is 
possible; and 

•    there are several major possible outcomes from accepting the 
proposals in this thesis, including for environmental and natural 
resource management generally and for more ecocentric approaches 
in policy and law reform. 

 
1.2 Overview and context 
 
Biosecurity is the term now used to describe processes aimed at protection 
from pests and diseases.  Biosecurity includes quarantine (keeping the 
problem out) and isolation (containing it when it gets in) concepts and 
practices that can be traced back more than 2,000 years. 
 
Quarantine and isolation methods have been used in Australia at least since 
European settlement, with piecemeal colonial legislation from the 1830s.8  
There has been national legislation complemented by state and territory 
legislation since 1908.9  The range of legislation across levels of government 
reflects federation and the Australian Constitution.  The Commonwealth has 
responsibility for quarantine and many international agreements and 

                                                
8 Beginning with the Quarantine Act 1832 (NSW). 
9 Quarantine Act 1908 (Cth). 
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functions dealing with the environment, and international trade and travel, 
the latter being major sources of biosecurity issues, and for its own 
landholdings and operations, the oceans and Australian territories.  The 
states and territories have responsibility for many on-ground matters on 
which successful environmental biosecurity depends, including land 
management, waste and pollution controls and management, ports, and 
internal or local biosecurity.  Local government has many land, waste and 
pollution responsibilities, and in most jurisdictions, a major role in weeds 
management.  The latter is significant, as weed problems are a major 
recurring theme in Australian biosecurity management, and the basis of the 
case studies used in this thesis.  
 
Quarantine arose from concerns about human health, then farm and 
domestic animal health and then farm and domestic plant health.  Pest and 
disease problems also affect the natural environment.  The 1908 legislation 
referred to ‘plants and animals’, so theoretically it could have been 
administered to cover pests and diseases primarily affecting the natural 
environment as well as those used in industry and for domestic purposes.  In 
practice, however, health and industry were and have remained the primary 
concerns, with the administration of biosecurity remaining with health and 
industry agencies. 
 
Since the 1960s there has been increased attention to environmental issues.  
Australia is party to over 200 international agreements for environmental 
protection.  Australia is also one of the few megabiodiverse countries.10  It 
has many species and ecosystems found nowhere else, some of which are 
quite ancient.  There is great diversity across Australia and its territories. 
 
On the other hand, since 1788 Australian wellbeing has relied on introduced 
plants and animals, which are inevitably used and managed in ways that 
conflict with the natural environment.  This situation contrasts with 
traditional Aboriginal land management in Australia, which was more about 
exploiting the available natural resources without diminishing their overall 
abundance.11  The position now in Australia is that we have increasing 
environmental awareness but at the same time increased environmental 
biosecurity risks associated with continuing environmental decline and 
arising from increasing trade and travel and continuing calls for exploitation 
of the natural environment for urban living, infrastructure and increased 
food and fibre production. 
 
There are intergovernmental agreements involving all Australian 
jurisdictions supporting the idea of effective environmental biosecurity, for 
example, committing them to environmental improvement and ecologically 

                                                
10 Mittermeier, R and C Mittermeier, Megadiversity: Earth's biologically wealthiest nations (Cemex, 
1997).  
11 See, eg, Horton, D, The Pure State of Nature (Allen & Unwin, 2000); Gammage, B, The Biggest 
Estate on Earth (Allen & Unwin, 2011). 
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sustainable development.12  The Commonwealth, states and territories, with 
the exception of Tasmania, have adopted an Intergovernmental Agreement on 
Biosecurity.13 
 
There have been many reviews of quarantine and biosecurity since the 1908 
Quarantine Act, which was amended more than fifty times before its 
replacement by the Commonwealth Biosecurity Act 2015.  The first review 
aimed expressly at environmental biosecurity was in 2014-2015, when a 
reference was given to the Senate Environment and Communications 
References Committee to inquire and report on ‘The adequacy of 
arrangements to prevent the entry and establishment of invasive species 
likely to harm Australia’s natural environment’, with an emphasis on recent 
incursions and preparedness for new incursions. 
 
Its report in 201514 was a disappointment, as it did not free environmental 
biodiversity from the shackles of history, and did not address effectively 
many issues raised by submitters,15 such as unbalanced priorities, climate 
change needs, unsuitable risk assessment processes, and the complexities in 
addressing environmental biosecurity that go beyond those normally 
involved with health and industry issues.  Consciously or not, the Committee 
report continues an anthropocentric perspective whereby systems such as 
quarantine and biosecurity are primarily oriented towards protection of 
human interests with scant regard for the surrounding environment on 
which they depend.  
 
This thesis examines these issues in detail to argue that Australia has a 
flawed environmental biosecurity system that is unable to address these 
fundamental and complex problems.  The history continues to dominate 
biosecurity management, with little impact arising from our more recent 
acceptance of ecologically sustainable development and from international 
treaties.  There is little recognition of unavoidable needs being generated by 
global changes (see Chapters 2.9.2 and 3.5.6). 
 
Some background factors make progress difficult, for example: 
 

•   lack of knowledge and understanding (or perhaps even denial) by 
many in the community, in this case, about global changes and the 
dependence of all human activities and wellbeing on the environment 
of which they are part; 

•   the place and role of institutions, as their place in overall systems is 
one determinant in how an issue is considered, debated and dealt 

                                                
12 Intergovernmental Agreement on the Environment; National Strategy for Ecologically Sustainable 
Development. 
13 Intergovernmental Agreement on Biosecurity (Council of Australian Governments, 2012). 
14 Senate Environment and Communications References Committee, Parliament of Australia, 
Environmental biosecurity (2015). 
15 See lists of submissions at Senate Environment and Communications References Committee, 
Parliament of Australia, Environmental biosecurity (2015) 155-158. 
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with in practice, for example, the tradition of biosecurity 
administration by agriculture and health interests (see Chapter 2.8); 
and 

•   the economic and commercial approaches divorced from 
environmental reality, with the attendant failure to recognise and deal 
with the inevitability of massive market failure problems arising from 
these approaches (see Chapter 3.5.3). 

 
These three points all reflect the continuing influence of the strong 
anthropocentrism that gives primacy to humans and their short term needs 
over the rest of nature and its needs.16  They also reinforce the view that 
wholesale, fundamental, relatively rapid changes that recognise the needs of 
environmental biosecurity are unlikely.  In the short term we need a new 
departure to provide a transitional pathway to arrangements conducive to 
prominence for environmental biosecurity and to continuous improvement 
in its management. 
 
Weeds management is the primary example used in the thesis to illustrate 
the problems, arguments and potential solutions as it has been prominent, 
unresolved, and one of the most commonly raised issues in biosecurity 
discussions and debates.  Weeds are everywhere, with detrimental 
production, environmental and amenity consequences.  Market failure issues 
impede progress with weeds management because of the externalities 
problems when weeds spread and from weed control processes to 
neighbours, for example spray drift and chemical contamination of food and 
fibre.17  The weeds problem is also a ‘wicked’ problem.  There are 
elaborations of the weeds issue in Chapters 5 and 6. 
  
1.3 Origin of the work 
 
There appears to have been no comprehensive drawing together of 
Australia’s quarantine and biosecurity history.  There are specialised works 
on specific topics, and some brief summaries in various review documents. 
 
There is an abundance now of literature on global changes, with global down 
to regional perspectives (see Chapter2).  There are many source documents 
for Australia’s biosecurity and ecologically sustainable developments (see 
Chapter 2), and many sources confirming that there have been severe and 

                                                
16 See, eg, Kotze, L and D French, ‘The Anthropocentric Ontology of International 
Environmental Law and the Sustainable Development Goals: Towards an Ecocentric Rule of 
Law in the Anthropocene’ (2018) 7(1) Global Journal of Environmental Law 5. 
17 Industry Commission, A Full repairing Lease: Inquiry into Ecologically Sustainable Land 
Management (Industry Commission, Report No. 60, 1998) 44; Jones, R, ‘The Economics of Weed 
Control’ in Sindel, B (ed) Australian Weed Management Systems (R.G. and F.J Richardson, 2000) 
267, 277); Odom, D, G Griffith and J Sinden, Economic Issues Relating to Weed Management in 
Natural Ecosystems: The Case of Scotch Broom in the Barrington Tops (Paper presented to the 44th 
Annual Conference of the Australian Agricultural and Resource Economics Society, Sydney, 
January 2000). 
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continuing impacts on the Australian natural environment from human 
action, many irreversible.18  The literature, however, confirms that many 
questions about human/environment interactions, effective responses to 
global change issues, effective regulatory processes, effective environmental 
management, and the relationship between economic and commercial 
activities and policies and environmental needs remain unanswered, or are 
subject to inconclusive debate.19   
 
I have also concluded from past personal experience that the issues 
addressed in this thesis require attention. My experience includes long and 
deep involvement with environmental policies and programs in Australia 
and overseas, international and local global change research, farming and 
voluntary activities concerning landscape management in Australia.20 
  
1.4 Methodology  
 
The methodology for the thesis needed to comprehend the complexity of 
biosecurity and the many disciplines relevant to environmental biosecurity – 
law, public administration, political science, natural sciences, philosophy.  

The Global Land Project21 analytical structure illustrates the complex systems 
contributing to and affected by biosecurity issues:22 

 

 

                                                
         18 See, eg, Jackson, W (Chief author), Australia State of the Environment 2016 (Commonwealth of 

Australia, 2017). 
19 See, eg, Lindenmayer, D, S Dovers and S Morton (eds), Ten Commitments Revisited: Securing 
Australia’s Future Environment (CSIRO Publishing, 2014). 
20 In more detail: a senior executive in the Australian public service involved in major 
environmental issues in Australia and overseas, eg, climate change, other global 
change issues, forestry, waste management, biodiversity and maritime issues, Special 
Adviser to the Asia Pacific Network for Global Change Research, a member of the 
first IPCC, and involvement in research, strategy and program development with 
UNEP, the International Maritime Organization, the Royal Society of New Zealand 
and the OECD.   
21 A joint research agenda of the International Geosphere-Biosphere Programme and the  
International Human Dimensions Programme to improve the understanding of land system 
dynamics in the context of Earth System functioning. This plan was therefore a first critical step 
in addressing the interaction between people and their environments.  Now the Global Land 
Programme: An interdisciplinary community of science and practice fostering the study of land 
systems and the co-design of solutions for global sustainability https://glp.earth/who-we-
are/our-history. 
22 Ojima, D, E Moran, W McConnell, M Stafford Smith, G Laumann, L Morais and B Young, 
Global Land Project: Science Plan and Implementation Strategy (IGBP Secretariat, 2005) 8. 
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Simply drawing on any one discipline could make a limited contribution to 
improvement in environmental biosecurity, but the nature of the problem and 
the existing literature suggest that any new breakthrough needs to provide a 
basis for a more holistic solution based on a trans boundary approach.  
Solutions also need to recognise that environmental biosecurity is one element 
in achieving sustainability of natural systems to ensure that future generations 
will have human-environment systems capable of providing goods and 
services without degradation of structure or function.23  
 
For these reasons the approach I have adopted is transdisciplinary involving  
multiple disciplines as well as inputs from non-academic participants with a 
problem solving emphasis.  Distinguishing features of this approach that go 
beyond simply multidisciplinary and interdisciplinary approaches include 
analysis and synthesis generating new integrated or holistic conclusions and 
involve demonstration of the implementation of results as part of the process to 
indicate the potential for success.24  This transdisciplinary approach bridges the 
traditional boundaries between disciplines and between academia and practice 
and takes advantage of knowledge acquired through observation and practice 

                                                
23 Ojima, D, E Moran, W McConnell, M Stafford Smith, G Laumann, L Morais and B Young, 
Global Land Project: Science Plan and Implementation Strategy (IGBP Secretariat, 2005) 64.  
24 Stock. P and R Burton, ‘Defining Terms for Integrated (Multi-Inter-Trans-Disciplinary) 
Sustainability Research’ (2011) 3 Sustainability 1090. 
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as well as from traditional scientific investigation.25  The transdisciplinary 
approach is particularly suitable for research on ‘wicked’ problems (see Chapter 
2.9.3).26 
 
The thesis is based on literature and document research, personal experience 
and the outcomes and experiences of some community based organisations 
with relevant interests. The thesis involves analysing and synthesising a diverse 
range of material in a new way illustrated and tested by case studies.   

 
The thesis draws on literature on the following topics, with particular attention 
to legal analysis relating them to the thesis topic: 

 
•    quarantine and biosecurity developments in Australia and elsewhere; 
•    the development of environmental awareness and the concept of 

ecologically sustainable development; 
•    global changes and responses to them; 
•    weeds problems and management; 
•    trade and market failure; 
•    environmental philosophy and anthropocentrism; 
•    the making and administration of laws; 
•    regulation theory and practice; 
•    public administration and politics; and 
•    ‘wicked’ problems. 

 
There are references to this literature at appropriate places through the thesis. 

 
I have also used many primary source documents, including laws of colonial, 
state, territory, Australian and overseas legislatures, intergovernmental 
agreements, international agreements, reviews commissioned by governments, 
discussion and consultation papers issued by governments and their agencies, 
Parliamentary committee reports, and submissions in consultation processes 

                                                
25 Harris, F and F Lyon, Transdisciplinary environmental research: a review of approaches to  
knowledge co-production (Economic & Social Research Council, Nexus Network Think Piece 
Series, Paper 002) 2014. 
26 See, eg, comments from the Institute of Sustainable Futures at the University of Technology 
Sydney (14 February 2017): 
 

From early on, ISF researchers found compartmentalised disciplines were deeply 
unsatisfactory when it comes to developing new knowledge and finding solutions to 
complex, ‘wicked’ sustainability challenges such as water and food security, poverty and 
climate change impacts. 
 
Transdisciplinary brings together different sets of rules, values and meanings from 
different disciplines and integrates different ways of understanding that can be applied 
to research that engages clients, collaborators and the community. 
 

www.uts.edu.au/research-and-teaching/our-research/institute-sustainable-
futures/news/where-uncertainty-expected. 
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and to reviews of biosecurity issues, including weeds management, and 
Parliamentary committees.   
 
This literature and document research enabled me to establish: 

 
•    why we have the current biosecurity arrangements, and when 

environmental biosecurity became an issue demanding specific 
attention; 

•    the current position with environmental conditions in Australia 
generally and the influence on them of global changes, as 
environmental biosecurity is closely linked to the surrounding 
natural world; 

•    an understanding of human perspectives influencing environmental 
outcomes; and 

•    the practical application of the ecological integrity concept, 
particularly in overseas jurisdictions, to the extent it could be 
applicable in Australia. 

 
The thesis also draws on personal experience and documents associated with 
that experience, involving the Intergovernmental Panel on Climate Change, 
the International Maritime Organization, the OECD, UNEP, the Asia-Pacific 
Network for Global Change Research, the International Human Dimensions 
Programme, the Australian Academy of Science, Australian Government 
agencies and Ministerial Councils, AusAID, the Rural Industries Research 
and Development Corporation (now AgriFutures), and farming and landcare 
and related organisations.  This thesis builds on my earlier publicly available 
research work on environmental management issues27 (in addition to many 
years of research activity with government and international organisations). 
 
The thesis is primarily a law reform exercise based on historical studies and 
analyses of the problems identified in the course of the research, as the 
outcomes relate to the possibilities for amendments to the law, how those 
laws might most effectively be administered, and whether new approaches 
are needed in regulatory systems affecting environmental management, in 
turn affecting environmental biosecurity. 
 
There has been lively debate about the philosophy and ethics concerning 
human relationships with the rest of nature,28 with some Australians 

                                                
27 Quinn, N, The Olive Industry: An environmental management systems framework (Rural Industries 
Research and Development Corporation, No. 04/057, 2004); Quinn, N, Environmental 
Management Systems: Analysing known and likely outcomes of current EMS activities (Rural 
Industries Research and Development Corporation, No. 08/145, 2009); Quinn, N, Establishment 
of Environmental Management Systems for the Olive Industry (Rural Industries Research and 
Development Corporation, No. 11-089, 2011); Gleeson, T and N Quinn, Australian Agriculture in 
the First Half of the 21st Century (paper for Queensland State Landcare Conference 2013). 
28 See, eg, Frodeman, F and D Jamieson (eds), ‘Commentary on the Future of Environmental 
Philosophy’ (2007) 12 Ethics and the Environment 117. 
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prominent in the debates, for example, Passmore,29 Birch,30 Plumwood,31 
Grey32 and Mathews.33  These debates are important for the arguments 
around the anthropocentric perspectives mentioned in the thesis.   
 
The position I have taken is mildly anthropocentric, that is, an acceptance 
that a purely instrumental approach to the rest of nature is inconsistent with 
aspirations for improved environmental biosecurity, but that the best results 
are most likely from a position of enlightened self-interest respecting the 
whole of the natural world.  My position accepts that ‘our prosperity 
depends on other life co-prospering with us,’34 and that ‘Only in the last 
moment of human history has the delusion arisen that people can flourish 
apart from the rest of the living world.’35  This position is favourable to 
redefining economics as ‘achieving sustained human well-being on the basis 
of the maintained health and functioning of Earth’s ecosystems.’36  
 
The environmental outcomes in mind in the thesis relate to achieving a 
natural equilibrium allowing natural evolution with reducing human 
influence, and as close as possible restoration of conditions consistent with 
those in the Holocene geological epoch, the period during which our current 
civilisations developed and flourished.37  This approach is consistent with the 
VAST framework used for assessing ‘vegetation assets, states and 
transitions,’ (a key basis for Australian State of the Environment reporting on 
vegetation changes,38) with the National Standards for the Practice of Ecological 
Restoration in Australia,39 with guidance for applying the Convention on  
Biological Diversity40 and with official guidance on specific issues such as 

                                                
29 Passmore, J, Man’s Responsibility for Nature (Duckworth, 1974). 
30 Birch, C, ‘Creation, Technology, and Human Survival,’ presentation at the World Council of 
Churches Assembly, Nairobi, Kenya, 1975, (1976) 28(1) The Ecumenical Review 66.    
31 Plumwood, V, Feminism and the Mastery of Nature (Routledge, 1993); Plumwood, V, 
‘Androcentrism and Anthrocentrism: Parallels and Politics’ (1996) 1(2) Ethics and the 
Environment 119. 
32 Grey, W, ‘Anthropocentrism and deep ecology’ (1993) 71 Australian Journal of Philosophy 463.   
33 Mathews, F, ‘Environmental Philosophy’ in Trakakis, N, and Oppy, G (eds), A Companion to 
Philosophy in Australia and New Zealand (Monash University Publishing, 2010). 
34 Davies, G, Economia (ABC Books, 2004) 2. 
35 Wilson, E, The Diversity of Life (Harvard University Press, 1992) 349. 
36 Spash, C, Social Ecological Economics (CSIRO Working Paper Series 2009-08, 2009) 
http://ecoecoes.es/descargas/CliveSpashSocioEcologicalEconomics.pdf. 
37 See, eg, Steffen, W, ‘Managing Australia’s environment in the Anthropocene’ in 
Lindenmayer, D, S Dovers and S Morton (eds), Ten Commitments Revisited: Securing Australia’s 
Future Environment (CSIRO Publishing, 2014) 227, 231. 
38 Metcalfe, D and E Buie, ‘Land, Vegetation’ in Australia state of the environment 2016 
(Department of the Environment and Energy, 2017) 7 
https://soe.environment.gov.au/theme/land/topic/2016/vegetation-0. 
39 Standards Reference Group (SERA), National Standards for the Practice of Ecological Restoration 
in Australia (Society for Ecological Restoration, Australasia, 2016) 5. 
40 Quoted in Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of 
national and international systems and a proposed framework for future biodiversity monitoring by the 
Department of Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract 
Report: LC0404/122, 2005) 66. 
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rainforest regeneration.41  The proposed approach would help overcome 
some of the problems seen with existing law and administration as it affects 
habitat protection.42 
 
The case studies (a farm weeds management plan and a local government 
Biosecurity Plan – see Chapter 7) have been used to demonstrate that my 
conclusions, from analysis and synthesis of the material, should work in 
practical situations in Australia. 
 
1.5 Chapter outline 
 
Chapter 1 Introduction 

Chapter 1 explains the basis of the thesis, provides overview and context, 
describes the origin of the work and explains the methodology used.  It 
includes an outline of the thesis chapters. Key points are that the current 
approach to environmental biosecurity is seriously flawed because it is still 
rooted in a past dominated by health and industry and fails to take account 
of ecologically sustainable development principles (including the 
precautionary principle) and of continuing global changes, and that law 
reform and institutional changes are needed. 

Chapter 2 Learning from the past – and looking to the future  
 
Chapter 2 provides a short history of biosecurity in Australia to help 
establish that environmental biosecurity lags behind that for health and 
industry.  I also canvass current influences on biosecurity management to 
provide a basis for developing new approaches that may be acceptable. 
 
The term ‘biosecurity’ emerged in the 1990s, with attention to environmental 
biosecurity following.  There were major reforms to biosecurity management 
following substantial reviews in 199643 and 2008.44  I conclude that 
notwithstanding these reforms environmental biosecurity still lags behind 
that for health and industry, and agriculture and trade needs still dominate 
national biosecurity. 
 
I canvass current influences on biosecurity - from a continuing need to meet 
ecologically sustainable development obligations to accommodating global 

                                                
41 Peeters, P, D Butler and M Laidlaw, Rainforests: Regrowth Benefits – Management Guideline 
(Department of Science, Information Technology, Innovation and the Arts, 2014) 14. 
42 See, eg, Burgman, M, T Walshe, L Godden and P Martin, ‘Designing Regulation for 
Conservation and Biosecurity’ (2009) 13(1) Australasian Journal of Natural Resources Law and 
Policy. 
43 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996). 
44 Beale, R, J Fairbrother, A Inglis and D Trebeck, One Biosecurity: A Working Partnership 
(Commonwealth of Australia, 2008). 
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changes to biodiversity, climate, landscapes, hydrology and from pollution.45  
I highlight the complexities involved in improving environmental 
biosecurity because it generates ‘wicked’ problems46 and that there are great 
environmental differences across Australia  
 
Chapter 3 The Senate Committee Report on environmental biosecurity 
(2015) - a missed opportunity  
 
Chapter 3 describes the processes and outcomes of the 2015 Senate 
Committee inquiry into environmental biosecurity, the first formal inquiry in 
Australia into environmental biosecurity.  My analysis of its outcomes 
suggests that acceptance of all of its recommendations would not overcome 
the problems inhibiting progress with environmental biosecurity.  In my 
view the Committee’s approach was too anthropocentric and accepted too 
easily the limited resources, existing institutional arrangements and trade 
domination that handicap environmental biosecurity.  I highlight the historic 
and current factors continuing to inhibit progress with environmental 
biosecurity, and the continuing challenge of global changes. 
 
Having established the current context, the rest of the thesis is about the 
prospects for improving environmental biosecurity outcomes by applying 
the concept of ecological integrity within the existing legal and 
administrative arrangements for biosecurity management. 
 
Chapter 4 Defining and applying the ecological integrity concept to 
improve environmental biosecurity 
 
In Chapter 4 I first develop a definition of ecological integrity suitable for 
application in the Australian biosecurity context, based on an analysis of 
over 60 examples from Australia, the United States, Canada, New Zealand, 
Europe and international organisations (see Appendix 1).  The rationale for 
the chosen version is that it is open to evolutionary changes, can be applied 
to any kind of ecosystem, and accommodates different priorities, such as 
pure environmental protection and rural or urban activities. 
 
Any form of environmental management, including for environmental 
biosecurity, requires a benchmark for making policy and management 
decisions and against which progress or regression can be measured.  I argue 
for consistency with the VAST framework for assessing ‘vegetation assets, 
states and transitions,’ which is a key basis for Australian State of the 
Environment reporting on vegetation changes,47 the National Standards for the 

                                                
45 See, eg, IGBP Global change and the Earth system 2015 
http://www.igbp.net/globalchange.4.d8b4c3c12bf3be638a80001026.html. 
46 Martin, P and E Le Gal, Submission on the Issues Paper for the Review of Weed Management in New 
South Wales (2013). 
47 Metcalfe, D and E Buie, ‘Land, Vegetation’ in Australia state of the environment 2016 
(Department of the Environment and Energy, 2017) 7 
https://soe.environment.gov.au/theme/land/topic/2016/vegetation-0. 
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Practice of Ecological Restoration in Australia, 48 guidance for applying the 
Convention on  Biological Diversity49 and official guidance on specific issues 
such as rainforest regeneration.50  This approach to benchmarks involves 
using the Holocene period (which began about 12,000 years ago, at the end of 
the last glaciation) as the foundation reference condition.51  Humanity and 
supporting natural systems developed and have flourished in this period.  
The Holocene reference condition as a starting point in Australia involves 
practical application of the ecological integrity concept by reference to 
characteristics that can be ascertained in the 1788-1850 period.52  
 
This reference condition may not be the same as the desired condition.  There 
will be a need to determine ‘desired conditions’ as benchmarks or goals on a 
case by case basis.  The desired condition may need to relate to an historic 
condition, the best of today’s conditions, the condition of systems with 
minimum direct human impact, or an achievable improved condition.  
 
Action plans can take account of planetary boundaries53 (to avoid exceeding 
limits to natural systems that when exceeded threaten the Earth’s operating 
systems) and the maintenance or restoration of biodiversity (biodiversity is 
related to all other ecosystem elements).  A link with biodiversity also 
recognises Australia is one of the few megabiodiverse countries.54  
 
As I argue in Chapter 3, the approach to biosecurity in Australia has been 
unduly anthropocentric, and so I develop a set of propositions for a more 
ecocentric approach as a foundation for applying the ecological integrity 
concept.  These propositions recognise that biosecurity is inextricably linked 
with human activities that will be driven frequently by short term needs; that 
the earth system whose elements are drawn to meet those needs is a closed 
system; and that environmental degradation reduces human options.   
 
Advantages of using the ecological integrity concept include: its flexibility; its 
relationship to existing obligations and to ecosystem services; its 
transformative power; and the ease of its application in new contexts. 

                                                
48 Standards Reference Group (SERA), National Standards for the Practice of Ecological Restoration 
in Australia (Society for Ecological Restoration, Australasia, 2016) 5. 
49 Quoted in Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of 
national and international systems and a proposed framework for future biodiversity monitoring by the 
Department of Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract 
Report: LC0404/122, 2005) 66. 
50 Peeters, P, D Butler and M Laidlaw, Rainforests: Regrowth Benefits – Management Guideline 
(Department of Science, Information Technology, Innovation and the Arts, 2014) 14. 
51 Roberts, N, The Holocene: An Environmental History, (Wiley Blackwell, 3rd ed, 2014) 5. 
52 Departure from the 1788 conditions accelerated after that time because of settler activities. 
53 Steffen, W, K Richardson, J Rockstrom, S Cornell, I Fetzer, E Bennett, R Biggs, R, S Carpenter, 
W De Vries, C De Wit, C Folke, D  Gerten, J Heinke, G Mace, L Persson, V Ramanathan, B 
Reyers, S Sorlin, ‘Planetary boundaries: Guiding human development on a changing planet’ 
(2015) 347 Science  6223. 
54 https://www.environment.gov.au/biodiversity/conservation/hotspots; Mittermeier, R and 
C Mittermeier (eds), Megadiversity: Earth's biologically wealthiest nations (Cemex, 1997). 
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Chapter 5 Incorporating ecological integrity in Australian biosecurity law 
and practice  
 
In Chapter 5 I argue that the new Queensland biosecurity law55 and 
administration provide a good basis for developing and testing my 
proposals.  I explain that weeds management, one of Australia’s major 
continuing environmental and industry biosecurity issues, provides a good 
reference issue, as effective weeds management requires attention to 
ecosystems and landscapes and to institutional and other factors. 
 
On the other hand, the new Commonwealth biosecurity law and its 
administration have little scope for application of the ecological integrity 
concept because of their reliance on World Trade Organization rules.  The 
state systems affect post-border biosecurity, and so are less directly affected 
by the World Trade Organization rules. 
 
I therefore explain how there is potential for applying the ecological integrity 
concept in the Queensland system, concluding that there is ample scope for 
this in its formal powers provisions, general biosecurity obligation, local 
government planning and codes and agreements.  
 
Chapter 6 Incorporating the ecological integrity concept in Queensland 
biosecurity arrangements  
 
In this chapter I suggest in detail how the ecological integrity concept could 
be incorporated in Queensland biosecurity law and administration, with 
benefits for environmental biosecurity. 
 
I discuss the significance of the shared responsibility concept, the 
precautionary principle and weeds management for biosecurity management 
to develop my proposals.  
 
The Queensland Biosecurity Act 2014 could be simply amended to include 
ecological integrity as a central element in public and private decision 
making on biosecurity.  This change would mean environmental issues 
would need to be considered in biosecurity decision making arising from an 
industry issue. 
 
My other suggestions involve developing guidance for public and private 
decision makers to: provide boundaries for official discretionary powers; 
increase transparency in the whole system; help individuals meet their 
general biosecurity obligation; and improve local government biosecurity 
planning and management. 
 

                                                
55 Biosecurity Act 2014 (Qld). 
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I conclude that the proposed approaches could be applied in other 
jurisdictions in Australia. 
 
Chapter 7 Case studies  
 
I include two case studies to illustrate how the ecological concept could be 
applied in practice.  Both are in Queensland. 
 
The first is a case study of how an individual dealing with a weeds problem 
could develop a management plan based on the ecological integrity concept 
to meet the individual’s needs and be compliant with the requirements of the 
law and with local government weed control requirements. 
 
The second concerns how the ecological integrity concept could be used to 
improve a local government Biosecurity Plan.  The Central Highlands 
Regional Council plan is used for this desk top study.  The Council area is 
primarily rural.  All of it is within environmentally sensitive areas, for 
example, the brigalow belt.56  
 
This chapter demonstrates that there is scope for applying the ecological 
integrity concept in Queensland biosecurity administration and in 
biosecurity management on the ground.  
 
Chapter 8 Tests, challenges and possible conclusions  
 
Chapter 8 involves testing the conclusions from previous chapters against 
practical tests from literature57 and against landholder/expert driven 
strategies for dealing with a persistent perennial weed.58  I conclude that 
accepting my proposals would produce better outcomes for environmental 
biosecurity than are likely without them, for example, through better 
integration of environmental biosecurity issues with other industry and 
environmental needs. 
 
Overseas experience59 suggests that there are various challenges to be 
overcome to achieve maximum benefit from the application of the ecological 

                                                
56 Queensland Government, Brigalow Belt Bioregion (2015) 
https://www.qld.gov.au/environment/plants-animals/biodiversity/brigalow-belt#. 
57 See, eg, Fiorino, D, The New Environmental Regulation (The MIT Press, 2006); Preston, B, the 
Hon C J, Adapting to the impacts of climate change: The limits and opportunities of law (paper 
presented to the Thought Leadership Seminar, Institute for Sustainable Futures and University 
of Technology, Sydney, 2012); Martin, P and N Gunningham, ‘Improving Governance 
Arrangements for Sustainable Agriculture: Groundwater as an Illustration’ (2014) 1(1) 
Australian Journal of Environmental Law 5. 
58 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control 
(2012) http://www.serratedtussock.com.au/?i=88&policy-papers. 
59 See, eg, Joint Implementation Working Group of the National Fish, Wildlife, and Plants 
Climate Adaptation Strategy (leadership and direction), The Resilient Lands and Water Initiative 
(National fish, wildlife & plants climate adaptation strategy, 2016) 5 (United States) 
https://www.wildlifeadaptationstrategy.gov/pdf/RLW-Final-Report.pdf; Quinn, M and J 
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integrity concept.  I identify several that are relevant in Australia (need for 
clear vision and goals, unsatisfactory decisions from apparent conflicts in 
laws, inadequate leadership and communication), again using Queensland as 
the test.  I also identify Australian background issues that present challenges.  
Applying the ecological integrity concept can help meet some of these 
challenges. Even greater benefits would be available from some further 
legislative changes. 
 
My conclusions in Chapter 8 are informed by the earlier chapters.  Major 
conclusions in the thesis include: 
 

• the existing biosecurity management framework will not meet 
current and predicted challenges such as continuing new incursions 
and continuing weed spread within Australia; 

• relying on incremental changes in environmental biosecurity 
management will result in the system improving more slowly than 
the growth of environmental biosecurity problems; 

• the trade paradigm for national biosecurity is unlikely to change in 
the foreseeable future; 

• the ecological integrity concept is open to continuing changes, can 
be applied to any kind of ecosystem, and accommodates different 
priorities, such as pure environmental protection and rural or urban 
activities; 

• benchmark or reference conditions for application of the ecological 
integrity concept in Australia could use ‘1788-1850’ natural 
conditions as a foundation, with desired conditions in particular 
cases determined as needed; 

• applying the ecological integrity concept in biosecurity law and 
administration would improve environmental biosecurity 
outcomes; 

• the Queensland scenarios I develop should be applicable in other 
jurisdictions; 

• the complexities of ecological integrity can be reduced to 
manageable strategies and activities for individuals and 
organisations even where there are substantial differences in 
knowledge, personal and business goals, attitudes and values and 
access to resources; 

• guidance on practical application of the precautionary principle for 
administration decision makers and others, such as landholders, is 
possible; 

                                                                                                                                          
Theberge, ‘Ecosystem based management in Canada: Trends from a national survey and 
relevance to protected areas: Connecting managers and researchers’ in Munro, M, P Deardon, T 
Herman, K Beazley and S Bondrup-Nielsen, Proceedings of the fifth international conference on 
science and management of protected areas (Science and Management of Protected Areas 
Association, 2004); Jordan, C, An Ecosystem Approach to Sustainable Agriculture (Springer, 2013). 
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• the proposals are readily translatable to any other administrative 
regime affecting the environment, such as for natural resource 
management, nature conservation, planning and adapting to the 
consequences of continuing global changes with their attendant 
disruptions; 

• the proposals can contribute to transforming community attitudes 
towards more ecocentric thinking and action; 

• there are challenges to be met for optimal impact of the proposed 
new arrangements;  

• progress would be quicker and more certain with reforms to laws 
that affect environmental biosecurity outcomes;  

• the proposals can help overcome the difficulties involved in dealing 
effectively with the ‘wicked’ problem of environmental biosecurity; 
and 

• the transdisciplinary research approach used in this thesis is useful 
for developing breakthrough approaches to natural resource 
management issues. 
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Chapter 2. Learning from the past – and looking to the 
future 

 
2.1 Introduction 
 
As indicated below, there has been recognition of the need for more effective 
approaches to environmental biosecurity in recent years.  The past and 
current developments in this chapter relating to biosecurity generally 
provide necessary context for developing and considering improvements to 
biosecurity law and its administration in general and to environmental 
biosecurity in particular.  
 
I begin with some key definitions, followed by a short history of biosecurity 
in Australia.  I describe the overseas origins of quarantine regulation and 
then trace historic developments in Australia culminating in the emergence 
of the term ‘biosecurity’ in the 1990s and the more recent attention to 
environmental biosecurity.  Reforms to biosecurity management arose from 
substantial reviews in 199660 and 2008,61 leading to national agreements on 
biosecurity and legislative reform by the Commonwealth and increasingly by 
the states.62  I conclude that notwithstanding these reforms, environmental 
biosecurity still lags behind the measures developed for health and industry, 
and agriculture and trade needs still dominate national biosecurity.63 
 
In the second part of this chapter I canvass current influences on biosecurity 
– from a continuing need to meet ecologically sustainable development 
obligations to accommodating global changes to biodiversity, climate, 
landscape, hydrology and from pollution.64  I highlight the complexities 
involved in improving environmental biosecurity because it generates 
‘wicked’ problems,65 there are great environmental differences across 
Australia and there are historic and current factors inhibiting progress.  This 
chapter sets the context for the analysis in subsequent chapters. 
 
2.2 Definitions 
 

                                                
60 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996). 
61 Beale, R, J Fairbrother, A Inglis and D Trebeck, One Biosecurity: A Working Partnership 
(Commonwealth of Australia, 2008). 
62 Intergovernmental Agreement on Biosecurity (Council of Australian Governments, 2012).  
http://www.agriculture.gov.au/biosecurity/partnerships/nbc/intergovernmental-agreement-
on-biosecurity. 
63 See, eg, Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017). 
64 See, eg, IGBP, Global change and the Earth system (2015) 
http://www.igbp.net/globalchange.4.d8b4c3c12bf3be638a80001026.html. 
65 Martin, P and E Le Gal, Submission on the Issues Paper for the Review of Weed Management in New 
South Wales (2013). 
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Biosecurity at its simplest is the prevention of harm to living things from 
other living things.  Biosecurity encompasses human health, industry issues, 
such as animal and plant health, and harm to the surrounding environment 
(environmental biosecurity).  The Commonwealth Department of the 
Environment and Energy defines environmental biosecurity as: 
 

the protection of the environment and social amenity from the negative effects 
associated with invasive species; including weeds, pests and diseases.66  

 
A Senate Committee has defined environmental biosecurity as: 
 

the protection of the environment from negative effects associated with invasive 
species, as distinct from impacts on the economy, agriculture or human health.67   

 
The review of the 2012 Intergovernmental Agreement on Biosecurity68 has 
proposed that environmental biosecurity be defined as follows: 
 

Environmental biosecurity is the management of risks to the natural environment, and 
to social amenity, of pests and diseases entering, emerging, establishing or spreading.69  

 
The current concepts of biosecurity have emerged from quarantine laws and 
practices.  Quarantine has been defined as activities designed to prevent the 
introduction or spread of pests and diseases, for example, the detention or 
restraint of people, animals, plants or other materials for long enough to 
ascertain whether they may transmit a disease or may carry a latent problem, 
a strategy that will ‘not let them into the camp until judged to be safe.’70  
Isolation is distinguishable from quarantine.  It involves the separation of 
infected people, animals, plants or other material from the healthy until the 
problem is overcome, a strategy that will ‘remove them from the camp until 
they are safe.’71   
 
The historical evolution of quarantine and biosecurity laws and practices 
shows that environmental biosecurity is a new and relatively undeveloped 
concept compared with health and industry biosecurity.  In the next section I 
describe how, since 1788, quarantine in Australia arose first from human 
health concerns, and then was progressively developed in the colonies 

                                                
66 Department of the Environment and Energy, Invasive Species 
http://www.environment.gov.au/biodiversity/invasive-species. 
67 Senate Environment and Communications References Committee, Parliament of Australia, 
Environmental biosecurity (2015) 5. 
68 Intergovernmental Agreement on Biosecurity (Council of Australian Governments, 2012).  
69 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 45. 
70 Based on definitions in World Health Organization, International World Health Regulations 
(2005) Second Edition (World Health Organization, 2008)16; Secretariat for the International 
Plant Protection Convention, International Standards for Phytosanitary Measures 5 Glossary of 
phytosanitary terms 2016 (Food and Agriculture Organization, 2017) 17.  
71 Based on definition in World Health Organization, International World Health Regulations 
(2005) Second Edition 2008 15. 
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culminating in the passage of the Commonwealth Quarantine Act 1908.72  
More recent developments have led to new national arrangements for 
biosecurity, including new laws in several jurisdictions. 
  
2.3 From colonial to national approaches 
 
The colonial approach to quarantine reflected its earlier European 
antecedents.  The term ‘quarantine’ was first used in the fourteenth century 
to describe the Venetian practice of keeping ships offshore for forty days, an 
isolation period considered sufficient to enable identification of disease in the 
ship’s crew (‘quaranta giorni’ is ‘forty days’ in Italian).  At the time, Europe 
was being swept by waves of plague.  The forty days approach became the 
norm in many European cities.  The first comprehensive European 
quarantine law was enacted by the Venetian Senate in 1448.  Quarantine 
arrived later for plants than for human health and animals, the first legislated 
example being a Dutch law in 1877 aimed at preventing the introduction of 
coffee rust to the Netherlands East Indies (now Indonesia).73  At the same 
time several European countries were trying to deal with the problem of the 
spread of Phylloxera from north America, leading to the first international 
agreement designed to prevent the spread of a pest plant – the International 
Convention on Measures to be taken against Phylloxera vastatrix, signed in 
1878.74  
 
The need for quarantine in Australia was recognised at the time of European 
settlement as early as 1788, because of concerns about smallpox.  The earliest 
use of quarantine appears to be in 1804.  In that year a ship from New York 
was quarantined for fourteen days because of an ‘infectious distemper.’  
After that, quarantine was imposed on ships from time to time, with the first 
British quarantine law in 1825 automatically applying in the colonies.  New 
South Wales enacted the first local Quarantine Act in 1832.75  It was directed 
only at infectious diseases, and applied the same principles as in the 
fourteenth century Venetian precedents that formed the basis of then current 
quarantine practices in Europe.  
 

                                                
72 Quarantine Act 1908 (Cth). 
73 This short history of the quarantine concept is drawn from several sources, including 
Smithcors, J, Evolution of the Veterinary Art (Veterinary Medicine Publishing Co,1957); Wylie, F, 
‘Recent Trends in Plant Quarantine Policy in Australia and New Zealand and their Implications 
for Forestry’ (1989) New Zealand Journal of Forestry Science 19(2/3) 308; Sehdev, P, ‘The Origin of 
Quarantine’ (2002) 35(9) Clinical Infectious Diseases) 1071; Tyson, P, A Short History of Quarantine 
(NOVA, 2004) http://www.pbs.org/wgbh/nova/body/short-history-of-quarantine.html; 
Centers for Disease Control and Prevention History of Quarantine (2014) 
http://www.cdc.gov/quarantine /historyquarantine.html; Wiburd, C, ‘Notes on the History of 
Maritime Quarantine in Queensland, 19th Century’ (1945) 3(5) Journal of Historical Society of 
Queensland 373. 
 https://espace.library.uq.edu.au/view/UQ:215323/s18378366_1945_3_5_369.pdf. 
74 According to the Institut Internationale d’Agriculture, quoted in Ebbels, D, Principles of Plant 
Health and Quarantine (CABI Publishing, 2003) 13. 
75 Quarantine Act 1832 (NSW). 
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Animal quarantine also developed in the nineteenth century, in response to 
threats from sheep scab and other stock diseases.  Sheep scab legislation 
applied in New South Wales from 1832.76  
 
Other legislation followed, for example, adding cattle diseases.77  As in the 
case of human health, there were separate colonial systems.  New South 
Wales authorities sought uniform legislation across the colonies at inter-
colonial conferences of Chief Inspectors of Livestock in 1873 and 1875, but 
this had not occurred before Federation, partly because of continuing 
tensions over inter-colonial trade.78  
 
In Australia, inspection of imported plant material began in 1889.79  Thistles 
were recognised as a major problem in pastoral areas, leading to thistle (and 
other weeds species) control in several colonies, beginning in South Australia 
with The Thistle Act 1852,80 probably the first weed control legislation in the 
world.81  This Act and other similar laws in the Australian colonies were 
aimed at management of established weed problems.  More broadly based 
legislation followed, such as the Vegetation Diseases Act 1896 in Victoria.82 
 
The Australian colonies developed their own quarantine systems, but there 
was recognition of the desirability of an Australia wide approach to 
quarantine by the 1880s.  The Australian Sanitary Conference of Sydney, 
NSW, 1884, with representatives from all the colonies, called for a co-
ordinated quarantine system accompanied by effective internal sanitation 
measures, ‘as part of the general subject of State Medicine.’83  
 
In 1900 the Commonwealth Constitution reserved quarantine powers to the 
Commonwealth, although the power to regulate day to day activities 
affecting human health and agricultural health protection remained with the 
states, for example, health, land management, and control of waste and 
pollution.  This remains the situation, noting that the reach of 
Commonwealth powers can lead to overlapping and complementary 

                                                
76 Scab in Sheep Act 1832 (NSW). 
77 Imported Stock Act 1871 (NSW). 
78 Fisher, J, ‘Origins of animal quarantine in Australia’ (2000) 78(7) Australian Veterinary Journal 
478.  
79 Turpin, J, B Read, R Pinson and G Higgs, ‘Australian Agricultural Quarantine-Imports and 
Exports’ in Wills, P, P Loharanu and B Toner (eds), International Atomic Energy Agency Regional 
Workshop on Commercialisation of ionising energy treatment of food: proceedings (1985) 
213 http://www.iaea.org/inis/collection/NCLCollectionStore/_Public/18/027/18027481.pdf.  
80 The Thistle Act 1852 (SA). 
81 Tideman, A, The History of Weed Control Legislation in South Australia 1850-1990 10 
http://history.pir.sa.gov.au/__data/assets/pdf_file/0010/153757/WeedControlLegislation.pd
f; Primary Industries and Regions SA, History of Natural Resources Management in SA 
http://www.pir.sa.gov.au/aghistory/left_nav/natural_resources/history_of_natural_resources_manageme
nt_in_sa. 
82 Vegetation Diseases Act 1896 (Vic). 
83 Australian Sanitary Conference (1884: Sydney NSW) ‘Report, minutes and proceedings’, cited 
in Australian Bureau of Statistics, Human Quarantine: The Australian Approach to a World Problem 
(1301.0 Year Book Australia, 1988). 
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arrangements.  The problems and tensions inherent in this situation have 
long been recognised, with continuing attempts to develop co-operative 
arrangements involving all jurisdictions.84 
 
Several conferences were held over subsequent years, with recommendations 
from the 1904 conference influencing the content of the first Commonwealth 
Quarantine Act in 1908.85  The Commonwealth Quarantine Act 1908 was broad 
in scope compared with the array of colonial legislation: 
 

In this Act, Quarantine has relation to measures for the exclusion, detention, 
observation, segregation, isolation, protection, and disinfection of vessels, 
persons, goods, animals, or plants, and having as their object the prevention of 
the introduction or spread of diseases or pests affecting man, animals or 
plants.86 

 
The Act covered the then common quarantine arrangements: quarantine of 
persons and goods from abroad to guard against disease; the mechanics of 
quarantine; quarantine stations; discretionary powers to act; specific 
provisions about plants and animals; cost recovery and offences. 
 
As already described, there were pre-existing internal quarantine measures 
among the colonies, for example, for sheep and cattle movements.  State 
controls have continued since the Quarantine Act 1908, for example, for 
importation of grain harvesting machinery and some plant material into 
New South Wales,87 and for fruit fly88 and cattle tick control.89  
 
The Quarantine Act 1908 was amended more than fifty times90 before its 
replacement with the Biosecurity Act 2015.  There were substantial 
amendments as early as 1912.  The Act grew from an initial 87 sections to 224.  
The administration of the Act also changed many times, beginning with 
Trade and Customs, then Health from 1921 until 1984, and then to Primary 
Industry where it has remained (through many name changes of the 
Department), with Health retaining responsibilities for human health issues. 
 
Developments such as the production of new organisms in laboratories have 
led to the broadening of the biosecurity concept beyond that of the past 
concerns with infectious diseases and pests.  The term biosecurity is now 
used in a much broader context to include human health, animal health, pest 

                                                
84 See, eg, Hawke, the Hon R J L, Prime Minister, Our Country, Our Future (Australian 
Government Publishing Service,1989) 9-11. 
85 Quarantine Act 1908 (Cth). 
86 Ibid s 4. 
87 Plant Diseases Act 1924 (NSW); Department of Primary Industries, Plant Quarantine Manual for 
New South Wales (2016) http://www.dpi.nsw.gov.au/biosecurity/plant/permits. 
88 See, eg, South Australian Riverland Fruit Fly Exclusion Zone (Biosecurity SA). 
89 Biosecurity Regulation 2016 (Qld) s 61; Department of Agriculture and Fisheries, New cattle tick 
management framework in Queensland (2016).  
90 Department of Agriculture, Biosecurity Legislation: Regulation Impact Statement (2015) 15. 
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plants and animals, laboratory practice, the environment, and war and 
terrorism.  
  
2.4 Broadening the concepts 
 
Beginning in the 1970s quarantine became included, along with several other 
issues, in the term biosecurity.  Biosecurity has come to be used to encompass 
a broader perspective than terms such as quarantine and biosafety.  In the 
health and laboratory world, biosecurity is described as the mechanisms to 
establish and maintain the security and oversight of pathogenic 
microorganisms, toxins and relevant resources.91  The term has been used in 
this context at least since the early 1970s.92  There is also an evolving 
understanding of the term biosecurity in international circles, although the 
term is being used in different ways in different places and situations.93  One 
example is from the United States: 
 

the term ‘biosecurity’ is used to refer to security against the inadvertent, 
inappropriate, or intentional malicious or malevolent use of potentially 
dangerous biological agents or biotechnology, including the development, 
production, stockpiling, or use of biological weapons as well as natural 
outbreaks of newly emergent and epidemic diseases.  Although it is not used as 
often as it is in other settings, to refer to a situation where adequate food and 
basic health are assured, there may be significant overlap in measures that 
guarantee ‘biosecurity’ in either sense.94  

 
The term biosecurity has also come to embrace all the techniques that may be 
needed for protection from unwanted organisms, for example: 
 

The management of risks posed by organisms to the economy, environment 
and peoples’ health through exclusion, mitigation, adaptation, control and 
eradication.95 

   
New Zealand was a pioneer in recognising these broadening developments.  
The term biosecurity was being used in New Zealand in the 1980s.96  The 

                                                
91 See, eg, World Health Organization, Laboratory Biosafety Manual (3rd ed, 2004) 47. 
92 See, eg, U.S Department of Health, Education, and Welfare, Laboratory Safety at the Center for 
Disease Control (1971) vii. 
93 See, eg, Biosecurity Strategy Development Team, Developing a Biosecurity Strategy for New 
Zealand – Issues Paper (Ministry of Agriculture and Forestry, 2001); Waage, J, and J Mumford, 
‘Agricultural biosecurity’ (2008) 363 (1492) Philosophical Transactions Royal Society London B 
Biological Science  863; Koblentz, G, ‘Biosecurity Reconsidered: Calibrating Biological Threats 
and Responses’ (2010) 34 International Security 96; World Health Organization, Biorisk 
management: Laboratory biosecurity guidance (2006) 4. 
94 Institute of Medicine, Globalization, Biosecurity, and the Future of the Life Sciences (National 
Academies of Science, 2006) 32. 
95 McNeely, J, H Mooney, L Neville, P Schei and J Waage, Global Strategy on Invasive Alien Species 
(IUCN, 2001) 48.  
96 See, eg, the articles in New Zealand Ministry of Primary Industries, Surveillance 16(1) (1989) in 
which the term ‘biosecurity’ is included as a key word for four of its ten articles. 
http://www.sciquest.org.nz/elibrary/search/simple?facet=publication_name%3ASurveillance 
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New Zealand Biosecurity Act 1993 was the world’s first explicitly titled 
biosecurity legislation, and claimed to be the first ‘specifically designed to 
support the systematic protection of all New Zealand’s valued biological 
systems from the harmful effects of pests and diseases’.97  It was a ‘law 
relating to the exclusion, eradication and effective management of pests and 
unwanted organisms.’98 
 
By the end of the 1990s, the term biosecurity was being used in 
Commonwealth administration.99  
 
The history overseas and in Australia shows how biosecurity grew out of 
concerns about human health and the impact of pests and diseases on 
agriculture, and that health and agriculture have been important in 
government policy making since colonial times, while consideration for the 
environment in its own right is relatively new.  For example, the first time a 
Commonwealth department had ‘environment ‘in its title was in 1971 – the 
Department of the Environment, Aborigines and the Arts.100  The history is 
important for understanding how attention to environmental biosecurity has 
lagged behind health and industry.  
 
Since then the Commonwealth has extended its legislative impact on 
environmental issues through various means such as implementation of 
international treaties and exercise of its power to make laws in respect of 
corporations territories and trade and commerce.101 
 
In 1999 a Senate Committee concluded that: 
 

It is the view of the Committee that the Commonwealth Government has the 
Constitutional power to regulate, including by legislation, most, if not all, matters of 
major environmental significance anywhere within the territory of Australia. The 
panoply of existing Constitutional heads of power confers on the Commonwealth 
extensive legislative competence with respect to environmental matters.102 

 
                                                
97 Biosecurity, Policy and Risk Directorate, Review of Key Parts of the Biosecurity Act 1993 (MAF 
Biosecurity New Zealand Information Paper No: 2009/06). 
98 Biosecurity Act 1993 (NZ) long title. 
99 For example, Biosecurity Australia was established within the Department of Agriculture, 
Fisheries and Forestry in 2000 ‘to assess quarantine risks associated with plant and animal 
imports and clearly distinguish this role from operational roles of AQIS’ Department of 
Agriculture, Fisheries and Forestry, Annual Report 2000-2001 4; see also Establishment of 
Biosecurity Australia in a Policy Memorandum of 19 October 2000 
http://www.agriculture.gov.au/SiteCollectionDocuments/ba/memos/2000/plant/2000_21.p
df. 
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2.5 The Nairn and Beale Reviews: the environmental factor emerges 
 
Current biosecurity management in Australia is based on the two most 
recent major reviews of quarantine and biosecurity in Australia, both of 
which mentioned environmental biosecurity.  The broadened approach to 
quarantine and biosecurity was reflected in the terms of reference for these 
two reviews.  The concentration of both remained on the traditional topics of 
health and industry protection, but both also canvassed wider environment 
issues.  
 
These two reviews were the most comprehensive since the introduction of 
the Quarantine Act 1908. They were the most significant reviews of 
quarantine and biosecurity in the last twenty years, set the stage for the 
legislation and systems now in place, and provided impetus for continuing 
consideration of environmental biosecurity issues, from border controls 
through to eradication of pests and diseases.   
 
The 1996 Nairn Review Australian Quarantine: a shared responsibility103 
followed disquiet about the efficiency and effectiveness of the Australian 
Quarantine and Inspection Service following incursions of exotic pests and 
diseases, continuing debate about the entry conditions for some products, 
and failure in reaching government-industry agreement about entry 
conditions.104 
 
A theme running through the Nairn Review is that quarantine is a shared 
responsibility, involving all levels of government, industry and the wider 
community.105  The concept of individual and non-government responsibility 
for biosecurity matters was not new in Australia, as the main driver of 
animal quarantine in Australia in the nineteenth century was action by 
pastoralists.  This contrasts with Europe, where livestock health services 
were normally established by the public sector.106  
 
Many submissions to the Nairn Review emphasised the importance of 
Australia’s unique environment.  The Review concluded that quarantine 
decisions needed to take greater account of environmental considerations.107  
The Review indicated that Australia has environmental obligations under 
more than one hundred treaties.108  This observation led to a further 
observation that Australia was permitted to take a conservative approach to 
quarantine.  Despite these observations, the Nairn Review failed to develop 

                                                
103 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996). 
104 Ibid 3. 
105 Ibid 20. 
106 Fisher, J ‘Origins of animal quarantine in Australia’ (2000) 78(7) Australian Veterinary Journal 
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107 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996) ix. 
108 Ibid 63. 



 36 

positions accommodating the needs of the various international obligations, 
or to resolve conflicts between environmental and trade obligations. 109   
 
The Nairn Review’s recommendations included: inclusion of the natural 
environment in quarantine decision making; greater outside input into 
quarantine processes, including from environmental groups; better risk 
analysis processes; more emphasis on monitoring for pests and diseases; 
enhanced national preparedness and response capacity; and the creation of 
an independent statutory authority for the quarantine function.  One 
recommendation was for the bodies now called Animal Health Australia and 
Plant Health Australia to include the natural environment when 
coordinating the development of national contingency plans for major exotic 
plants and diseases.  
 
The Nairn Review also recommended that Quarantine Australia adopt total 
quality management, an approach that involves, among other things, 
continuous improvement practices.110  The Government response stated that 
this would be done.111  By 2002, however, the Government position was only 
acceptance in principle, on the basis that the resources required were not 
available.112 
 
The Nairn Review committee commissioned four studies on incursions over 
recent years.  These showed that the only increase in the rate of incursion 
over the previous twenty-five years was for weeds, that is, an environmental 
biosecurity issue.  The Review also noted that there had been little 
investigation of the economic consequences of the recent incursions of exotic 
pests and diseases, particularly in relation to their effect on the 
environment.113 
 
The Government stated that it accepted114 the broad thrust and intent of the 
Nairn Review report, apart from the recommendation for an independent 
statutory authority.  This rejection was based on the perceived links between 
the quarantine function, the need for compliance with the government’s 
policy directions established from time to time, adherence to trade 
obligations and the desire to reduce the size of government.115 

                                                
109 Ibid 63-65. 
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111 Department of Primary Industry and Energy, Australian Quarantine: A Shared Responsibility: 
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(Department of Primary Industries and Energy, 1996) 237. 
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The Government response to the Nairn Review116 accepted the 
recommendation that import risk analysis include increased consideration of 
the potential environmental effects of the introduction of new species.117   
 
A major biosecurity situation arose in 2007 with an outbreak of equine 
influenza.  The Commonwealth Government’s decision to establish a review 
of Australia’s quarantine and biosecurity systems in 2008 by the Beale Panel 
was linked with the perceived failures of the quarantine system that 
contributed to the equine influenza problem.118  There were several other 
significant pest and disease events in the early 2000s, such as the foot and 
mouth disease and bovine spongiform encephalopathy outbreaks overseas, 
poultry disease problems in Australia, continuing incursions of pests, and 
controversy about proposed imports of various food products.119   
 
The Beale Panel’s report One Biosecurity: A Working Partnership 120 provided a 
comprehensive blueprint for strengthening the Australian biosecurity 
system.  It covered the same range of topics as the Nairn Review, taking 
account of developments over the intervening twelve years.  The Beale Panel 
indicated that the central theme in its report was: 
 

the development of a seamless biosecurity system that fully involves all the appropriate 
players – business, other nations, the states and territories and the Australian 
community -  across pre-border, border and post-border risk management measures.121  

 
The Beale Panel stated that the reiteration and strengthening of the core 
principles in the Nairn Review – a continuum from pre-border to post-
border, scientific risk assessment and shared responsibility – were at the 
heart of its recommendations.122   
 
Most of the Panel’s report covered the traditional industry concerns and 
trade, but it observed that the existing biosecurity framework did not 
effectively address risks to the Australian environment.  It endorsed the 
shared responsibility approach encouraged in the Nairn Review.  Its 
recommendations included: enacting new, more broadly based legislation; 
establishing a Commonwealth, state and territory agreement to underpin a 
partnership approach; greater use of national powers; more attention by 
Plant Health Australia and Animal Health Australia to environmental issues; 
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and the adoption of quality management approaches.  It recommended 
establishing an independent statutory National Biosecurity Authority.123 
 
The Beale Panel found that: 
 

Australia has a relatively poor knowledge of the biosecurity threats to its 
natural environment.  This is largely a function of the absence of commercial 
incentives to research and monitor environmental pests and diseases.  As a 
result, the principal responsibility for biosecurity research as it relates to the 
natural environment lies with government and the community.  These activities 
have not received a high priority for funding.  Unlike incursions that impact on 
primary production, where active engagement by business is motivated by self-
protection, the effort required to respond to an incursion affecting the 
environment must be provided primarily by governments. 124  

 
Thus the Beale Panel highlighted a clear market failure, in that the self-
protection pursued by businesses did not seem to extend to their ultimate 
reliance on the successful maintenance of natural systems.  It went on to 
conclude that the risk management principles applying to agriculture for the 
biosecurity continuum (risk assessment and monitoring, surveillance and 
response pre-border, at the border, and post-border) should extend to the 
environment.125 
 
Like its predecessor, the Beale Panel did not, however, develop propositions 
for addressing possible conflicts between international trade rules and 
environmental obligations. 
 
As with the Nairn Review, the Government’s response to the Beale review126 
was broad acceptance of its approach and recommendations, except for the 
recommendation for a National Biosecurity Authority.  Reflecting the earlier 
history, the quarantine and biosecurity system remained administered by 
agriculture and health agencies.  These government responses are quite 
significant for environmental biosecurity, as the form of institutions and 
location of a function in the Commonwealth government structure are bound 
to have an influence on important issues such as responsiveness to interest 
groups and determination of priorities.   
 
A year later in 2009 the Commonwealth government produced a 
comprehensive review of its environmental legislation.127  The Hawke 
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Review of the Environment Protection and Biodiversity Conservation Act (1999) 
considered the Beale Panel report and concluded that: 
 

Environmental biosecurity issues have not traditionally received the same 
attention as the potential impacts of pathogens, weeds or pests on primary 
production.  A risk of integrating environmental, health and primary 
production considerations under a single biosecurity regime is that 
environmental outcomes could be compromised if the primary focus remains 
on trade and primary production - a problem of “culture.” 128 

 
To prevent this occurring, the Hawke Review went on to recommend: 
 

The new biosecurity legislation should require that the environment must be 
given equal consideration alongside human health and economic and social 
considerations.129   

 
Despite the recognition of the significance of the natural environment as well 
as industry issues in both the Nairn and Beale Panel reviews and the plethora 
of international environmental obligations on Australia, both reviews were 
consistent in ensuring their recommendations were based on compliance 
with trade rules.  There was no analysis of the significant conflicts that may 
arise between trade and biosecurity.  Their trade favoured approaches left 
open the questions of how to avoid the inherent conflict between trade and 
biosecurity, or how to resolve that conflict so that harm to the environment is 
avoided or at least minimised.  These outcomes were despite the 
trade/environment issue already being under notice.  Acknowledgement of 
the problem was not new.130  It was considered by the Joint Standing 
Committee on Treaties in its 2001 report on Australia and the World Trade 
Organization.131  The Committee’s recommendation 17 was for the 
Commonwealth Government to use its position on the WTO Committee on 
Trade and the Environment to urge resolution of the issue of potential 
conflicts between trade and multilateral environment treaties.132  The 
Australian Democrat on the Committee, Senator Bartlett, went further, 
stating that the Australian Democrats’ position was ‘that protection of the 
environment must be given priority over trade matters’, and that ‘The 
Australian Government should support the primacy of international 
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environment agreements over WTO and other trade agreements.’133  Points 
about these issues are canvassed in subsequent parts of the thesis. 

 
The significant outcomes following the Beale Panel and Hawke reviews 
included an Intergovernmental Agreement on Biosecurity and new 
Commonwealth and state legislation.  
 
2.6 Intergovernmental Agreement on Biosecurity  
 
In 2008 the Commonwealth government accepted the Beale Panel 
recommendations on developing a new National Agreement on 
Biosecurity.134  This led eventually in 2012 to the Commonwealth, state 
(except for Tasmania) and territory governments entering into the 
Intergovernmental Agreement on Biosecurity (IGAB)135 to ‘strengthen the 
working partnership between governments and to improve the national 
biosecurity system and to minimise the impact of pests and disease on 
Australia’s economy, environment and the community.’136  IGAB expressly 
states that ‘it is not intended to create legal relations between the Parties’.137  
Nevertheless, it requires that decisions and investments by the parties be 
based on, among other things, consistent and complementary regulatory and 
operational systems.  It encourages the parties to pursue continuous 
improvement of the biosecurity system.138 
 
Although Tasmania agreed in large part with the provisions of IGAB and 
participates in national operations, it wished to ensure that it retained its 
capacity to tailor its biosecurity arrangements to its unique regional 
circumstances. 
 
IGAB includes reducing impacts from pests and diseases on the environment 
as an objective, but states that the biosecurity system involves facilitating 
trade. It commits the parties to basing their decisions on World Trade 
Organization rules, with no mention of the desirability of complying with 
environmental obligations, and with no mechanisms for resolving any 
conflicts between these obligations.   
 
IGAB states that biosecurity decisions will be supported by a risk-based 
decision-making framework targeting biosecurity resources to areas of 

                                                
133 Ibid 199. 
134 Department of Agriculture, Fisheries and Forestry, Review of Australia’s Quarantine and 
Biosecurity Arrangements-Preliminary Commonwealth Government Response (2008) 
http://www.agriculture.gov.au/about/publications/quarantine-biosecurity-report-and-
preliminary-response. 
135 Intergovernmental Agreement on Biosecurity (Council of Australian Governments, 2012). 
136 See further details in 
http://www.agriculture.gov.au/biosecurity/partnerships/nbc/intergovernmental-agreement-
on-biosecurity. 
137 Intergovernmental Agreement on Biosecurity 2012 cl 4. 
138 Ibid cl 6.1. 
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greatest return from a risk management perspective.139  It is extremely 
difficult to predict the potential impact of an invasive species on Australian 
ecosystems, partly because of the continuing ignorance of the biology and 
ecology of very many native species, and also because of the lack of 
biological detail of invasion processes.140  The limitations of present 
knowledge mean that the foundation for a credible risk management 
approach to environmental biosecurity simply does not exist in many 
situations.  Therefore the risk management approach in IGAB can be 
expected to favour shorter term, more easily measurable industry issues over 
longer term, difficult to measure and quantify, environmental issues.141   
 
Schedule 5 of IGAB is particularly relevant for environmental biosecurity.  It 
requires priority for collaborative effort on improving management of 
established pests and diseases, many of which have negative effects for the 
environment, for example, weeds.142  In 2015 the National Biosecurity 
Committee released a discussion paper, Modernising Australia’s approach to 
managing established pests and diseases of national significance.143  Following a 
consultation period the National Biosecurity Committee in 2016 endorsed a 
National Framework for Management of Established Pests and Diseases.144  The 
Framework emphasises the significance of established pests and diseases for 
primary production costs, trade and the tourism industry.145  The case 
studies it uses are all from industry, although there is recognition that the 
pests and diseases mentioned in them also have environmental impacts.146 
 
Commonwealth, state and territory Agriculture Ministers agreed to a review 
of the national biosecurity system and the Intergovernmental Agreement on 
Biosecurity in late 2015.147  The review was formally announced in March 
2016.148  The final review report was released in July 2017.149  The review 
concluded that: 

                                                
139 Ibid cl 5.3. 
140 Senate Environment and Communications References Committee, Parliament of Australia, 
Environmental biosecurity (2015) 23-25. 
141 See, eg, the analysis in Beer, T, and F Ziolkowski, Environmental risk assessment: An Australian 
perspective (supervising scientist report 102, 1995) 100 relating to the problem of traditional 
forms of economic analysis systematically undervaluing natural resources. 
142 Intergovernmental Agreement on Biosecurity 2012 Schedule 5 22. 
143 http://www.agriculture.gov.au/biosecurity/australia/managing-established-pests-
diseases.  
144 National Biosecurity Committee, National Framework for Management of Established Pests and 
Diseases (Department of Agriculture and Water Resources, 2016) 
http://www.agriculture.gov.au/SiteCollectionDocuments/biosecurity/framework-pests-
diseases.pdf. 
145 Ibid 2. 
146 Ibid 19-35. 
147 http://www.agriculture.gov.au/biosecurity/partnerships/nbc/intergovernmental-
agreement-on-biosecurity/igabreview. 
148 Joyce MP, the Hon B, Deputy Prime Minister and Minister for Agriculture and Water 
Resources (Media Release, 31 March 2016) 
http://minister.agriculture.gov.au/joyce/Pages/Media-Releases/intergov-agreement-on-
biosec-review.aspx. 
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Community and environmental biosecurity considerations should be comparable to 
human health and primary production, and national arrangements need to be explicitly 
developed to address environmental risks.150 

 
Commonwealth, state and territory Agriculture Ministers received the 
review report at the Agriculture Minister’s Forum on 26 July 2017.  The only 
reference relating to the review report’s general conclusion on environmental 
biosecurity in the Agriculture Ministers’ Joint Statement on the report was 
that ‘Governments need the support of community groups to monitor and 
report environmental pests and diseases’.151 
 
2.7 New Legislation 
 
The Commonwealth and several state governments were reviewing their 
biosecurity legislation by the time the Intergovernmental Agreement on 
Biosecurity was signed in 2012. 
  
Australia’s newest biosecurity regimes and laws take account of the 
Intergovernmental Agreement.  There is new Commonwealth legislation152, 
and new legislation in Western Australia,153 Queensland154 and New South 
Wales.155  A draft Biosecurity Bill has been prepared in Tasmania following a 
review and public consultation.156 
 
The Commonwealth Biosecurity Bill 2014 contained a new regulatory 
framework for the management of biosecurity risks in Australia.  It was 
intended to replace the Quarantine Act 1908.  It and related Bills that were 
developed as part of the response to the Beale Panel review were examined 
by the Senate Rural and Regional Affairs and Transport Legislation 
Committee in 2014-2015 (the Senate Committee).   
 
Most of the submissions to the Senate Committee were from industry 
groups, and most of the Committee’s consideration was given to process 
matters.  The Committee recommended passage of the Bill with some 

                                                                                                                                          
149 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017). 
150 Ibid 3. 
151 Agriculture Ministers’ Joint Statement, Release of the Intergovernmental Agreement on 
Biosecurity review report 26 July 2017 
http://www.agriculture.gov.au/biosecurity/partnerships/nbc/intergovernmental-agreement-
on-biosecurity/igabreview/joint-statement. 
152 Biosecurity Act 2015 (Cth). 
153 Biosecurity and Agriculture Management Act 2013 (WA). 
154 Biosecurity Act 2014 (Qld). 
155 Biosecurity Act 2015 (NSW). 
156 Department of Primary Industries, Parks, Water and Environment, Draft Biosecurity Bill 
http://dpipwe.tas.gov.au/biosecurity-tasmania/about-biosecurity-tasmania/biosecurity-
legislation-review/draft-biosecurity-bill. 
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suggestions about some of the details.157  In the Committee report on the Bills 
the Australian Greens concluded that ‘The environment is subservient to 
agriculture in this legislation’.158  This was fairly obvious, as the Government 
had kept the biosecurity function (apart from human health) within the 
agriculture department, removed the requirement in the Quarantine Act 1908 
for the Director of Quarantine to consult with the Environment Minister over 
decisions that may involve a significant risk to the environment, and 
continued what many see as the chronic and persistent underfunding of 
environment functions.   
 
The Bill was passed by Parliament in May 2015 and received royal assent in 
June 2015.  A simplified outline of the Act159 is in Box 1. 
 

Box 1 

Simplified outline of the Biosecurity Act 2015 

This Act is about managing diseases and pests that may cause harm to 
human, animal or plant health or the environment. 

This Chapter includes preliminary provisions (such as the extension of this 
Act to external Territories, and the relationship of this Act with other 
Australian laws).  It also includes the definitions for this Act, provisions that 
relate to the Constitution and international law, and principles affecting 
decisions to exercise certain powers under this Act. 

Chapter 2 deals with managing risks to human health.  That Chapter only 
deals with diseases (listed human diseases) that are listed in a legislative 
instrument.  The main method of managing risks to human health is by 
imposing a human biosecurity control order on an individual who may have 
a listed human disease.  However, Chapter 2 also includes requirements in 
relation to persons entering or leaving Australian territory, and rules relating 
to managing deceased individuals. 

Chapter 3 deals with managing biosecurity risks in relation to goods that are 
brought into Australian territory from outside Australian territory.  These 
goods become subject to biosecurity control when the aircraft or vessel 
carrying the goods enters Australian territory.  Powers may be exercised to 
assess the level of biosecurity risk associated with the goods, and biosecurity 
measures may be required to reduce that risk if it is considered to be 
unacceptable.  Chapter 3 also provides a mechanism for prohibiting certain 
goods from being brought or imported into Australian territory, either 

                                                
157 Senate Rural and Regional Affairs and Transport Legislation Committee, Parliament of 
Australia, Report on Biosecurity and related bills (2015). 
158 Ibid 51. 
159 Biosecurity Act 2015 (Cth) s 3. 
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absolutely or subject to conditions, and includes provisions dealing with 
biosecurity import risk analyses and import permits. 

Chapter 4 deals with managing biosecurity risks in relation to aircraft and 
vessels that enter Australian territory from outside Australian territory, 
including by controlling the places where they can land or be moored and 
their movement while they are in Australian territory.  These conveyances 
become subject to biosecurity control when they enter Australian territory.  
Powers may be exercised to assess the level of biosecurity risk associated 
with them, and biosecurity measures may be required to reduce that risk if it 
is considered to be unacceptable. Chapter 4 also provides for a scheme to 
deal with ship sanitation for the purposes of the International Health 
Regulations. 

Chapter 5 deals with the ballast water and sediment of certain vessels.  It 
requires reporting of intended or actual discharges of ballast water in 
Australian seas.  Discharging ballast water in Australian seas is an offence, 
subject to a range of exceptions, and there is an offence of disposing of 
sediment.  The Chapter also includes provisions for ballast water 
management plans and certificates, record-keeping obligations and powers 
to ensure compliance. 

Chapter 6 deals with managing biosecurity risks (other than those covered 
by Chapter 3 or 4) posed by diseases or pests that may be in or on goods or 
premises in Australian territory.  The Chapter provides for powers to be 
exercised to monitor, respond to and control those risks. 

Chapter 7 provides for arrangements to be approved authorising and 
requiring biosecurity industry participants to carry out biosecurity activities 
to manage biosecurity risks associated with goods, premises or other things 
for the purposes of this Act. 

Chapter 8 provides for the Governor-General to declare biosecurity 
emergencies and human biosecurity emergencies.  Part 1 gives the 
Agriculture Minister special powers to deal with biosecurity emergencies 
and provides for certain powers to be delegated to national response 
agencies. Part 1 also includes other modifications of the Act that apply 
during biosecurity emergencies. Part 2 gives the Health Minister special 
powers to deal with human biosecurity emergencies, including by giving 
effect to recommendations of the World Health Organization. 

Chapter 9 gives officers powers to ensure people are complying with this 
Act, to investigate non-compliance and to enforce this Act by means such as 
civil penalties, infringement notices, enforceable undertakings and 
injunctions. In many cases this is done by applying the Regulatory Powers 
Act.  The Chapter also provides for warrants for officers to enter premises 
and exercise powers for some other purposes relating to biosecurity, as well 
as powers for officers to enter premises and exercise powers there without a 
warrant or consent in some limited cases.  Officers have certain obligations 



 45 

relating to their entry to premises (with or without a warrant or consent), and 
occupiers of premises have certain rights relating to the activities of officers 
on their premises.  The Chapter also includes other provisions relevant to 
ensuring compliance with this Act, such as how to determine whether a 
person is a fit and proper person. 

Chapter 10 deals with matters relating to governance and officials.  It 
includes provisions relating to the functions and powers of the Director of 
Biosecurity, the Director of Human Biosecurity, biosecurity officers, 
biosecurity enforcement officers, chief human biosecurity officers and human 
biosecurity officers. 

Chapter 11 includes miscellaneous provisions, dealing with matters such as: 
       (a)     review of reviewable decisions under this Act; and 
      (b)     the confidentiality of information obtained under this Act; and 
       (c)     recovering costs under this Act; and 
      (d)     abandoned or forfeited goods and conveyances; and 
       (e)     modification of this Act in relation to certain movements of persons, 

goods and conveyances. 

Provisions of the Biosecurity Act 2015 that relate specifically to environmental 
biosecurity include: 

•    express reference to the Biodiversity Convention (sections 4 and 26); 
•    definition of biosecurity risk includes potential for harm to the 

environment (section 9); 
•    inclusion of the ‘environment’ and ‘invasive pests’ in the meaning of 

biosecurity risks for the provisions on managing biosecurity risks 
(section 310); and  

•    inclusion of the environment as a basis for emergency action (section 
443). 

In addition, the ballast water provisions in Chapter 5 of the Act specifically 
relate to environmental biosecurity because they are based on international 
agreements that encompass the environment.  Australia has ratified the 
Ballast Water Management Convention160 which came into effect on 8 
September 2017.161  The Biosecurity Act 2015 has been amended to align the 
management of ballast water throughout Australia with the Convention.162  
The Ballast Water Management Convention requirements emphasise the 
environment just as much as economic issues.  The Convention cites Article 

                                                
160 International Convention for the Control and Management of Ships’ Ballast Water and Sediments, 
2004, IMO Doc. BMW/CONF/. 
161 Joyce MP, the Hon B, Deputy Prime Minister and Minister for Agriculture and Water 
Resources, Better ballast security will help protect the Great Barrier Reef (Media Release, 7 June 
2017). 
162 Biosecurity Amendment (Ballast Water and Other Measures) Act 2017 (Cth). 
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196(1) of the United Nations Convention of the Law of the Sea163 about protection 
of the marine environment from alien species and the 1992 Convention on 
Biological Diversity.164   

In 2008, the Beale Panel had recommended that new legislation should 
provide that the Department of Environment, among others, should be 
consulted in deciding priorities for import risk analysis.165  The sections of 
the Act dealing with import risk analysis (sections 166-169) instead allow full 
discretion to the Director of Biosecurity, subject to a Ministerial power to 
initiate a risk analysis process.166  The guidelines on the import risk analysis 
process indicate that ‘the department may consult with the Department of 
Environment on biosecurity matters which may have an impact on the 
environment.’167 
 
The overall impact of the Biosecurity Act 2015 for environmental biosecurity, 
apart from the ballast water provisions, do not overtly support improvement 
in environmental biosecurity.  The Act’s impact on environmental 
biosecurity, therefore, will depend on how it is administered.  I show how 
historical factors continue as a major influence on biosecurity administration 
in the next section.   
 
2.8 The continuing influence of historical factors on environmental 
biosecurity 
 
The objects of the Biosecurity Act 2015 include giving effect to obligations 
under the Biodiversity Convention,168 and the definition of biosecurity risk in 
the Act includes the potential to cause harm to the environment.169  Whether 
or not these inclusions lead to equal consideration for the environment 
relative to health and industry concerns depends, however, on the 
administration of the Act, and the methods, if any, used to resolve conflicts 
between environmental obligations and needs, and, on the other hand, trade 
rules. 
 
The history of biosecurity management in Australia described above  shows 
that the system has remained firmly grounded in its health and agriculture 
origins, and has been dominated by trade considerations.  The trade 
considerations still outweigh environmental obligations despite the inclusion 

                                                
163 United Nations Convention of the Law of the Sea, opened for signature 10 December 1982, 1833 
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164 International Convention for the Control and Management of Ships’ Ballast Water and Sediments, 
2004, IMO Doc. BMW/CONF/, Preamble. 
165 Beale, R, J Fairbrother, A Inglis and D Trebeck, One Biosecurity: A Working Partnership 
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of references to the Biological Diversity Convention170 in the 2015 Act.  A 
consequence is that there remains a conflict between the overall biosecurity 
system, with its industry and trade emphases, and the increasingly important 
issues of Australia’s commitment to ecologically sustainable development 
(ESD) and the impacts of global changes to the natural world.  The next 
section deals with some of these and other influences on biosecurity and 
shows how the complex issues involved generate ‘wicked’ problems.  
 
2.9 Current and future influences on biosecurity – ecologically sustainable 
development; global changes; and ‘wicked’ problems 
 
In this section I explain Australia’s commitment to ecologically sustainable 
development, describe the global changes that affect environmental 
biosecurity, and conclude by demonstrating that environmental biosecurity 
issues generate ‘wicked’ problems that are not amenable to simple solutions.   
 
The Australian commitment to ecologically sustainable development and the 
dynamic situation caused by accelerating global changes are important 
factors in developing environmental biosecurity today.  ESD is a legislated 
commitment that has emerged since 1989171 and is therefore not reflected in 
the earlier regulation and management based on quarantine and isolation.  
History also provides limited practical guidance with respect to accelerating 
global changes that lead to increasing unpredictability and uncertainty.  Both 
factors suggest a continually widening gap between human action, such as 
trade, and the surrounding environment on which it depends. 
 
2.9.1 Ecologically sustainable development and biodiversity conservation  

 
Australia’s ecologically sustainable development principles flow from the 
probably first definition of sustainable development by Barbara Ward: ‘what 
should be done to maintain the earth as a place suitable for human life not 
only now, but also for future generations,’ that is, that environment and 
development must be reinforcing rather than opposing concepts.172  The term 
became more widespread through the proceedings of the United Nations 

                                                
170 Article 8 of the Convention provides: 

Each Contracting Party shall, as far as possible and as appropriate: (h)Prevent the 
introduction of, control or eradicate those alien species which threaten ecosystems, 
habitats or species. 

171 Emmery, M, Ecologically Sustainable Development Processes in Australia 1990-1992 Background 
Paper Number 3 1993, Parliamentary Research Service, Parliament of Australia, 1994); 
Hawke, the Hon R J L, Prime Minister, Our Country, Our Future (Australian Government 
Publishing Service,1989) 4. 
172 International Institute for Environment and Development, IIED’s Founder: Barbara Ward 
(Communication, August 2014); Du Pisani, J, ‘Sustainable development – historical roots of the 
concept (2006) 3(2) Environmental Sciences 83; Satterthwaite, D, Barbara Ward and the Origins of 
Sustainable Development (International Institute for Environment and Development, 2006) 6; 
Eblen, R and W Eblen (eds) the Encyclopedia of the Environment (Houghton Mifflin Company, 
1994) 789. 



 48 

Conference on the Human Environment,173 the   development of the World 
Conservation Strategy, the report of the World Commission on Environment 
and Development (the Brundtland Commission)174 and, most importantly for 
law and policy development in Australia, the adoption of the Rio Declaration 
on Environment and Development at the 1992 United Nations Conference on 
Environment and Development.  There has been continuing debate about the 
difficulties in interpreting the term ‘sustainable development’ and in applying 
it in policies, programs and legal proceedings.175 

 
Despite the uncertainties generated by these debates, the sustainable 
development concept has become a settled principle of international law.176 
 
The concept was included in the Australian National Conservation Strategy in 
1983. 
 
Subsequently Australian governments adopted ecologically sustainability 
principles, that is: 
 
using, conserving and enhancing the community's resources so that ecological 
processes, on which life depends, are maintained, and the total quality of life, now 
and in the future, can be increased.177 
 
In 1990 the term ‘ecologically’ was added to the then more common 
‘sustainable development’ in a Commonwealth discussion paper initiating a 
process to incorporate ESD in all facets of Australian activities.178  The 
inclusion of ‘ecologically’ was to emphasise the environment, and try to 
avoid its subservience in practice to other societal goals (a counterproductive 
risk in the long term).179  The concept is obviously directly relevant to 
biosecurity, including environmental biosecurity. 
 
In 1992 the Commonwealth, state and territory governments and the 
Australian Local Government Association committed to the concept of 
ecologically sustainable development when they entered into the 
Intergovernmental Agreement on the Environment.  The agreement provides 
that: 

                                                
173 United Nations, Report of the United Nations Conference on the Human Environment (United 
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174 World Commission on Environment and Development, Our Common Future (report of the 
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3.2 The parties consider that the adoption of sound environmental practices and 
procedures, as a basis for ecologically sustainable development, will benefit both the 
Australian people and environment, and the international community and 
environment.  This requires the effective integration of economic and environmental 
considerations in decision-making processes, in order to improve community well-
being and to benefit future generations. 
 
3.3 The parties consider that strong, growing and diversified economies (committed to 
the principles of ecologically sustainable development) can enhance the capacity for 
environmental protection.  In order to achieve sustainable economic development, there 
is a need for a country's international competitiveness to be maintained and enhanced 
in an environmentally sound manner.180 

 
Later in 1992 the Council of Australian Governments endorsed a National 
Strategy for Ecologically Sustainable Development.181  One of its core objectives is 
‘to protect biological diversity and maintain essential ecological processes 
and life-support systems.’182  The Strategy also says that ‘Over time, 
Governments will ensure greater consistency of related policies and 
processes with these objectives and principles’.183 
 
The ecologically sustainable development principles are enshrined in the 
Commonwealth Environment Protection and Biodiversity Conservation Act 
1999,184 which describes them as follows:185 
 

                                 (a)  decision-making processes should effectively integrate both long-term and 
short-term economic, environmental, social and equitable considerations; 

                                 (b)  if there are threats of serious or irreversible environmental damage, lack of full 
scientific certainty should not be used as a reason for postponing measures to 
prevent environmental degradation;  

                                (c)  the principle of inter-generational equity—that the present generation should 
ensure that the health, diversity and productivity of the environment is 
maintained or enhanced for the benefit of future generations; 

                                (d)  the conservation of biological diversity and ecological integrity should be a 
fundamental consideration in decision-making; 

                                (e)  improved valuation, pricing and incentive mechanisms should be promoted. 
 

The objects of the Act include: 
 

To provide for the protection of the environment, to promote ecologically sustainable 
development through the conservation and ecologically sustainable use of natural 
resources, and to promote the conservation of biodiversity.186 

 
                                                
180 Department of the Environment and Energy, Intergovernmental Agreement on the Environment 
http://www.environment.gov.au/about-us/esd/publications/intergovernmental-agreement. 
181 Department of the Environment and Energy, National Strategy for Ecologically Sustainable 
Development http://www.environment.gov.au/about-us/esd/publications/national-esd-
strategy. 
182 Ibid 2. 
183 Ibid 3. 
184 Environment Protection and Biodiversity Conservation Act 1999 (Cth). 
185 Ibid s 3A. 
186 Ibid s 3. 
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The Act requires Commonwealth government agencies to report on their 
contribution to ecologically sustainable development.187  The Department of 
Agriculture has reported in positive terms about its ecologically sustainable 
development credentials, including in maintaining biodiversity and 
administering the Quarantine Act 1908 (before the Biosecurity Act 2015 came 
into effect).  It did not give specific examples to support this.  Neither does it 
refer to the kinds of biosecurity problems constantly being drawn to 
attention.188  The Department again reported in positive terms when the 
Biosecurity Act 2015 came into effect.  The emphasis, however, was on 
industry biosecurity issues.189 
 
There were hopes that adopting ecologically sustainable development 
principles would lead to the transformation in thinking and action that 
would stem environmental degradation.  One reason that these hopes have 
not been realised has been a failure to adopt official implementation 
guidelines.190  Howes and his colleagues, after an extensive literature review, 
attributed this failure to three main causes: continuing policies and economic 
incentives supporting natural resource exploitation without regard to the 
environmental consequences; lack of government capacity or political will; 
and key stakeholders not aware of the seriousness of the situation and of the 
urgent need for change.191  There is also the wider problem of the range of 
ways in which the concept of ‘sustainability‘ is framed.192  So the situation in 
Australia is like that in many countries: ‘states have embellished their 
environmental laws with the rhetoric of sustainable development that leaves 
largely undisturbed many routine controls and procedures.’193 
 
There is also Australia’s Biodiversity Conservation Strategy 2010-2030.194  It is 
the main vehicle for pursuing Australia’s obligations under the Convention on 
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Biological Diversity.195  It highlights the gap between biosecurity for the 
environment and agriculture:  
 

While Australia has good systems for managing pests and disease in primary 
production industries, there is potential to improve arrangements for managing 
invasive species that have environmental and social impacts.196 

 
The Strategy is not legally binding on Australian governments – it is 
described as a policy and guidance framework.  The problem of invasive 
pests is mentioned as a major threat to biodiversity in Australia in the most 
recent Australian Report to the Convention on Biological Diversity.197  The 
priorities for action do not, however, explicitly include improvement in 
environmental biosecurity.  The Strategy was reviewed by a Biodiversity 
Working Group convened under the Meeting of Environment Ministers.198  
The review involved public consultation and the assistance of an expert 
panel. 
 
The Working Group report recognised invasive species as one of the main 
threats to Australian biodiversity,199 and included reference200 to the 
following Aichi Target: 

By 2020, invasive alien species and pathways are identified and prioritized, priority 
species are controlled or eradicated, and measures are in place to manage pathways to 
prevent their introduction and establishment.201 

The report contains no recommendations relating directly to environmental 
biosecurity, perhaps because it included environmental biosecurity in its 
statement that: 

Many aspects of the [Biodiversity] Convention’s Strategic Plan and Aichi Biodiversity 
Targets which are not directly addressed within the Strategy are being progressed 
through other policies and regulatory mechanisms.202 

                                                
195 As stated by the Department of the Environment and Energy 
https://www.environment.gov.au/biodiversity/conservation/strategy. 
196 Natural Resource Management Ministerial Council, Australia’s Biodiversity Conservation 
Strategy 2010-2030 (Commonwealth of Australia, 2010) 25 
https://www.environment.gov.au/biodiversity/publications/australias-biodiversity-
conservation-strategy. 
197 Department of the Environment, Australia’s Fifth National Report to the Convention on Biological 
Diversity (2014) http://www.environment.gov.au/system/files/resources/fd293bd1-c8b8-4ef3-
9178-315d06a1663d/files/5th-national-report-final_0.pdf. 
198 Biodiversity Working Group convened under the Meeting of Environment Ministers, Report 
on the Review of the First Five Years of Australia’s Biodiversity Conservation Strategy 2010-2030 
(Commonwealth of Australia, 2016) 
http://www.environment.gov.au/system/files/resources/fee27a4f-8a96-430d-ad18-
9ee8569c8047/files/bio-cons-strategy-review-report.pdf.   
199 Ibid 35. 
200 Ibid 53. 
201 Conference of the Parties to the 1992 Convention on Biological Diversity, Aichi Biodiversity 
Targets (2010) https://www.cbd.int/sp/targets/. 
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It is reasonable to expect that the biosecurity system would be based on 
Australian commitments to place high priority on environmental issues 
when developing and implementing policies and programs, and when 
administering legislation.  It is reasonable then to expect that administration 
of biosecurity should have a strong environmental component.  

2.9.2 Global changes 
 
 The realisation that human activities can have a transformative effect on the 
natural environment is not new,203 but over time, the changes have often 
been seen as beneficial, or at best, unimportant and not much affecting 
human behaviour.  It is now argued that we have reached a situation where 
humans are a major factor in generating global changes and determining the 
condition of the earth system (rather than simply reacting to it), leading to 
the idea of the ‘Anthropocene’.204   
 
The term ‘Anthropocene’ was introduced by Crutzen and Stoermer in 2000205 
and used by Crutzen in a short essay to describe what he saw as ‘the present, 
in many ways human–dominated, geological epoch.’206  He cited rapid 
increases in human population, human transformation of a third to a half of 
land surface, the damming or diversion of most major river systems, 
production of nitrogen well above ‘natural’ levels, extensive fisheries, and 
increased energy use as examples supporting his conclusion.  The concept is 
now widely accepted.207 
 
Global environmental changes208 - in the earth’s atmosphere, biological, 
geological and hydrological systems – are now well underway.  They all 
affect environmental biosecurity, and involve: 
 

 
• Changing patterns of biodiversity and balance of life forms: The 

continuing increase in the proportion of humans and their 
                                                                                                                                          
202 Biodiversity Working Group convened under the Meeting of Environment Ministers, Report 
on the Review of the First Five Years of Australia’s Biodiversity Conservation Strategy 2010-2030 
(Commonwealth of Australia, 2016) 23. 
203 See, eg, Hoskins, W, The making of the English landscape (Hodder and Stoughton, 1955); 
Reader, J, Man on Earth (University of Texas Press, 1988); Wilson, E, The Diversity of Life 
(Harvard University Press, 1992); Dickinson, W, ‘Changing Times: The Holocene Legacy’ (2000) 
5(4) Environmental History 491; Pryor, F, The Making of the British Landscape (Allen Lane, 2010); 
Gammage, B, The Biggest Estate on Earth (Allen & Unwin, 2011); Hooke, R, J Martin-Duque and J 
Pedraza, ‘Land transformation by humans; A review (2012) 22(12) GSA Today 4; Pascoe, B, Dark 
Emu (Magabala Books, 2014). 
204 See elaboration of the concept in IGBP, Global change and the Earth system 2015. 
http://www.igbp.net/globalchange.4.d8b4c3c12bf3be638a80001026.html. 
205 Crutzen, P and E Stoermer, ‘The “Anthropocene”’ 41 Global Change Newsletter (2000) 17 
http://www.igbp.net/download/18.316f18321323470177580001401/1376383088452/NL41.pdf.  
206 Crutzen, P, ‘Geology of Mankind’ (2002) 415 Nature 23. 
207 Waters, C, et al ‘The Anthropocene is functionally and stratigraphically different from the 
Holocene’ (2016) 351 Science 6269.  
208 Pernetta, J, ‘What is Global Change?’, (1995) 21 Global Change Newsletter 1. 
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domesticated plants and animals compared with other life forms, 
and in their demands on the earth system lead to: resource 
depletion; accelerated species extinction; loss of biodiversity and 
habitat; spread of pest plants and animals; and a contribution to 
changing compositions of the atmosphere and the oceans.  Some of 
these changes are irreversible. 

 
• Changing composition of the atmosphere and the oceans: There are 

continuing changes in atmospheric and ocean composition, for 
example, from fossil fuel use, agriculture and the use of artificial 
chemicals.  These activities lead to: global warming; climate change; 
marine ecosystem change; sea level rise potential; new or enhanced 
pollution effects; and changes in the stratospheric ozone layer with 
land based consequences.  

 
• Changes to land forms and hydrology: There are changes to land use, 

land cover and hydrology (including in tidal areas and on the 
seabed) arising from human settlements, agriculture, mining and 
transport. 

 
• Pollution: Widespread pollution is causing toxification of 

ecosystems.  Pollution arises from daily human activities that 
generate waste and pollution; industrial and transport practices; 
and the use of fossil fuels, toxic substances and fertilisers.  The 
effects are exacerbated where the processes are inefficient, where 
the ecosystems are fragile, or where air, water, people and their 
vehicles and animals carry the problem, often for long distances. 

 
There is increasing understanding of the range and significance of these 
global changes,209 and of the significant challenges they bring.  For example, 
in 2010 seven of the ten top trends identified as affecting the operating 
environment for the United States defence system involved global change 
related issues such as demographics, economics, energy, food, water, climate 
change and natural disasters, and pandemics.210  Similar concerns have been 
expressed in Australia.211  Global changes have also been linked with 
environmental health risks in Australia.212  Another example is a study 
suggesting that the risk of armed conflict outbreaks are enhanced by climate 

                                                
209 Steffen, W, R Sanderson, P Tyson, J Jager, P Matson, B Moore III, F Oldfield, K Richardson, H 
Scellnhuber and R Wasson, Global Change and the Earth System (Springer, 2004). 
210 United States Joint Forces Command, The Joint Operating Environment (2010) 
http://fas.org/man/eprint/joe2010.pdf. 
211 Sturrock,R and P Ferguson, The longest Conflict: Australia’s Climate Security Challenge (Centre 
for Policy Development, 2015); Department of Defence, 2016 Defence White Paper 48. 
212 Priestly, B (principal author), Environmental health risk assessment – Guidelines for assessing 
human health risks from environmental hazards (Department of Health and Ageing, 2012) 4 
http://www.eh.org.au/documents/item/916.  
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related disasters.213  There is recognition in legal circles of the challenges for 
law making and administration arising from these global changes.214 
 
There are pressures on industry and commerce to change their operations in 
response to global change knowledge.  For example, the Financial Stability 
Board (its members are major national and international financial 
institutions, including the Reserve Bank of Australia) has promoted the use 
of Climate-related Financial Disclosures by business as a means of generating 
accelerating ‘de-carbonisation’ of business.215  Changes in business practices 
will affect patterns of production and consumption in as yet unknown ways, 
increasing the unpredictability of environmental changes, including for 
biosecurity.  
 
There is already a history of past catastrophic situations driven by some of 
the global changes, such as invasions by exotic organisms, often arising from 
human action.216  
 
The potential significance of these global changes is illustrated by research on 
planetary boundaries.  The planetary boundary framework provides a 
science based analysis of the risk that human induced changes will 
destabilize the earth system at the planetary level.  One of the most recent 
analyses indicates high risk in relation to biodiversity changes and pollution, 
with increasing risks from climate change.217  The potential impacts of these 
changes for biodiversity in Australia, an important issue for environmental 
biosecurity, have been recognised.218 
 

                                                
213 Scleussner, C-F, J Donges, R Donner and H Schellnhuber, ‘Armed-conflict risks enhanced by 
climate-related disasters in ethnically fractured countries’ (2016) 113 (33) Proceedings of the 
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‘Reforming Environmental Law for Responsiveness to Change’ in Levy, R, M O’Brien, P Ridge 
and M Thornton (eds), New Directions for Law in Australia: Essays in Contemporary Law Reform 
(ANU Press, 2017) 243; Turner, S, ’The Use of ‘Macro’ Legal Analysis in the Understanding and 
Development of Global Environmental Governance’ (2017) 6(2) Transnational Environmental Law 
237. 
215 Carney, M, Governor of the Bank of England and Chair of the Financial Stability Board, 
Remarks on the launch of the Recommendations of the Task Force on Climate-related Financial 
Disclosures 2016 http://www.fsb.org/wp-content/uploads/Remarks-on-the-launch-of-the-
Recommendations-of-the-Task-Force-on-Climate-related-Financial-Disclosures.pdf.  
216 Jay, M, M Morad and A Bell, ‘Biosecurity, a policy dilemma for New Zealand’ (2003) 20 Land 
Use Policy 121. 
217 Steffen,W, K Richardson, J Rockstrom, S Cornell, I Fetzer, E Bennett, R Biggs, S Carpenter, W 
de Vries, C de Wit, C Folke, D Gerten, J Heinke, G Mace, L Persson, V Ramanathan, B Reyers 
and S Sorlin, ‘Planetary boundaries: Guiding human development on a changing planet’ (2015) 
347 Science 6223. 
218 Steffen, W, A Burbridge, L Hughes, R Hitching, D Lindenmayer, W Musgrave, M Stafford 
Smith and P Werner, Australia’s biodiversity and climate change: a strategic assessment of the 
vulnerability of Australia’s biodiversity to climate change.  A report to the Natural Resource 
Management Ministerial Council commissioned by the Australian Government (CSIRO 
Publishing, 2009). 
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2.9.3 ‘Wicked’ problems 
 
The complexity of environmental biosecurity problems suggests that they 
can most productively be addressed as ‘wicked’ problems.  This approach 
helps to avoid the risk of dealing with one facet of the problems to the 
neglect of others, which can lead to unsatisfactory outcomes and unforeseen 
adverse consequences. 
 
A ‘wicked’ problem is one that is highly resistant to resolution and is 
characterised by complexity, uncertainty and divergence and fragmentation 
in viewpoints, values, and strategic intentions.219  Climate change, land 
degradation, water problems and natural resource management, which are 
all global change and also environmental biosecurity issues, are commonly 
described as ‘wicked’ problems.220  
 
As the previous discussion has shown, environmental biosecurity is many 
faceted.  It requires inputs from many different research disciplines, and 
effective action requires effort by many different interests.  Neglect of any 
one of the knowledge or action areas is likely to limit or even prevent success 
in avoiding or adequately managing an environmental biosecurity issue.  
There can be a natural tendency to give priority to an immediate issue, such 
as killing the obvious weeds in sight, and then failing to act more holistically 
on the causes of the problem, for example, by adopting a whole of landscape, 
integrated approach to address weed problems.221 
 
The ‘wickedness’ of environmental biosecurity issues means that often there 
will be no solution or course of action that suits all parties.  Trade-offs will 
have to be made, for example, about priorities for action while accepting a 
less than perfect outcome to generate willingness to participate.  Options 
such as taming the problem (agreeing on whatever description of the 
problem is a best fit for all concerned) or coping (dividing up tasks among 

                                                
219 This simplified definition is based on Head, B, Wicked Problems in Water Governance: Paradigm 
Changes to Promote Water Sustainability and Address Planning Uncertainty (Urban Water Research 
Alliance Technical Report No. 38, 2010). 
220 See, eg, Funtowicz, S, J Martinez-Aler, G Munda and J Ravetz, Information tools for 
environmental policy under conditions of complexity (European Environment Agency, 1999); 
Lackey, R, ‘Axioms of Ecological Policy’(2006) 31(6) Fisheries 286; Australian Public Service 
Commission, Tackling Wicked Problems: A Public Policy Perspective (2007); Head, B, Wicked 
Problems in Water Governance: Paradigm Changes to Promote Water Sustainability and Address 
Planning Uncertainty (Urban Water Research Alliance Technical Report No. 38, 2010); Brown, V, 
J Harris and J Russell (eds) Tackling Wicked Problems: Through the Transdisciplinary Imagination 
(Earthscan, 2010);  Carruthers, G, Demonstrating the benefits of environmental management systems 
in agriculture (University of Tasmania, PhD Thesis, 2012) 3; Galaz, V, (co-ordinating author) 
Connected Risks, Connected Solutions  (Stockholm Resilience Centre, Stockholm University and 
the Global Challenge Foundation, 2014); Game, E, E Meijaard, D Sheil and E McDonald-
Madden, ‘Conservation in a wicked complex world; challenges and solutions’ (2014) 7(3) 
Conservation Letters 271. 
221 See, eg, Hobbs, R and S Humphries, ‘An Integrated Approach to the Ecology and 
Management of Plant Invasions’ (1995) 9(4) Conservation Biology 761. 
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interested parties) will have to be considered.222  If political level decision 
making is involved There may be trade-offs between what is judged to be 
politically tolerable and ‘best or preferable’ action.223 
 
In another illustration of complexity, eighty-nine geographically distinct 
terrestrial bioregions224 are recognised by all levels of government in 
Australia for the purposes of Australia’s Strategy for the National Reserve 
System 2009-2030.225  Controlling invasive species is important for meeting 
comprehensiveness, adequacy and representativeness goals for national 
reserves.226 
 
There are eleven agro-ecological regions according to a CSIRO study,227while 
more specialised regionalisation is used for specific purposes, for example, 
twelve regions are used for development of foot and mouth disease 
simulation.228  These regions overlap, and in turn all are connected by 
commerce and travel, which are important vectors for the spread of pests 
and diseases. 
   
Failing to connect the relevant research and knowledge and failing to act 
holistically and recognising the need to avoid the limitations of reductionism 
are issues that have been raised in the past, for example, Passmore’s 
observation that ‘So far as the Western tradition discourages communication 
between specialists, it presents an obstacle to the adequate examination of 
ecological problems.’229  
 
These issues have become more prominent as uncertainties and problems 
have increased as a consequence of global changes.230 

                                                
222 See, eg, Daviter, F, ‘Coping, taming or solving: alternative approaches to the governance of 
wicked problems’ (2017) 38(6)Policy Studies 571. 
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Politics on the Edge of Chaos: Reflections on Complexity and Global Life (SUNY Press 2015); Daly, H, 
and J Cobb jnr, For the Common Good (Beacon Press, 1989); Clark, W, P Crutzen and H 
Schellnhuber, ‘Science for Global Sustainability: Towards a New Paradigm’ in Schellnhuber, H, 
P Crutzen, W Clark, M Claussen and H Held, Earth System Analysis for Sustainability (MIT Press, 
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The existence of complexity in managing environmental biosecurity is clear 
from the many laws, agencies and practices relating directly or indirectly to 
this issue.  For example, laws relating to trade, travel, shipping, ports 
management, aviation, land management, real estate sales, movement of 
stock, fodder and machinery, pest animal and plant control and 
management, pollution and waste, health, policing, investment, and defence 
and security may all affect environmental biosecurity.  Responsibilities for 
these are spread across all levels of government.  In all situations, the actions 
of private organisations, businesses and individuals also contribute to 
success or failure.231 
 
As biosecurity activity occurs in this complex framework, and not in 
isolation, there are many and various elements that inevitably influence its 
operations, and may inhibit progress.  It is therefore justifiable to characterise 
environmental biosecurity as a ‘wicked’ problem.  Recent studies confirm 
that this ‘wickedness’ with biosecurity persists.232  One test for the proposals 
in this thesis to apply the ecological integrity concept in biosecurity law and 
administration is the extent to which it would provide a better basis than 
current arrangements for reducing the impacts of conflicting values and 
goals among the many relevant parties and for achieving agreed bases for 
action, even if they do not completely satisfy all interests. 

 
2.10 Conclusions  
 
The history tells us that the idea of quarantine, and now biosecurity, is 
longstanding, but that inclusion of the environment as a biosecurity issue 
apart from its relationship to immediate protection needs of people and their 
plants and animals is relatively recent. 
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Modern biosecurity law and regimes in Australia have evolved from early 
concerns in the nineteenth century.  Now we have national approaches 
enshrined in the Intergovernmental Agreement on Biosecurity.  The principles in 
the Intergovernmental Agreement underlie new Commonwealth and state 
laws that are comprehensive in scope, providing vehicles for improved 
environmental biosecurity.  
 
Our current practices, however, have been built around human needs, 
Australian export marketing values and international trade agreements.  We 
have now reached a situation where there are potential conflicts between our 
trade biosecurity practices and our environmental obligations under national 
and international agreements (see Chapter 2.5 above).  Global changes are 
leading to significant biosecurity challenges. 
 
The complexity of environmental biosecurity generates ‘wicked’ problems 
that are difficult to deal with.  This Chapter has demonstrated that the 
position after the Nairn and Beale Panel reviews and consequential 
intergovernmental agreements and new Commonwealth biosecurity 
legislation is that the historic advantage for health and industry biosecurity 
has not been overcome, preference for trade over environment in biosecurity 
administration continues, market failure issues remain unaddressed and 
Commonwealth administrative arrangements for biosecurity favour priority 
for industry over environment. 
 
The position reached after the developments described in this Chapter is that 
environmental biosecurity in practice still lags behind that for health and 
industry.  
 
In the next Chapter I describe the history, processes and outcomes from the 
first formal inquiry into environmental biosecurity, by a Senate Committee in 
2014-15, and highlight major factors still inhibiting progress with 
environmental biosecurity, such as the historic and continuing advantage for 
health and industry; continuing preference for trade over the environment; 
persistence of market failure problems; the form of institutions and the 
allocation of functions within Commonwealth government administration; 
the inevitable priority for immediate health and industry problems; 
government budget constraints; and retreat from research funding.  
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Chapter 3 The Senate Committee Report on 
Environmental Biosecurity (2015) - a Missed Opportunity 

 

3.1 Introduction 
 
This chapter describes and explores the significance of the 2015 Senate 
Committee report on environmental biosecurity.  It questions whether its 
recommendations, if implemented, would deal adequately with the current 
issues influencing environmental biosecurity or the still unsatisfactorily 
addressed issues identified in Chapter 2 (historic disadvantage, preference 
for trade, market failure, Commonwealth administrative arrangements).   
 
The 2015 Senate Committee inquiry into environmental biosecurity was 
significant as it was the first formal inquiry in Australia dealing specifically 
with environmental biosecurity.  The Committee therefore had an opportunity 
to make recommendations that could overcome the deficit for environmental 
biosecurity described in Chapter 2.  I will demonstrate that the 2015 Senate 
Committee did not rise to this important challenge, and argue that its report 
on environmental biosecurity was a missed opportunity.  The Committee 
failed to provide guidance on overcoming previously identified problems 
even though they were raised in the many submissions to it and there was 
scope within the terms of reference for it to do so.  Although implementing 
its recommendations would generate some limited improvements in the 
management of environmental biosecurity, underlying significant issues 
would still not be addressed.  In particular, changes to biosecurity 
management based solely on the Senate Committee recommendations would 
not resolve the conflict between World Trade Organization requirements and 
ecologically sustainable development obligations; would not boost 
confidence in the capacity of the biosecurity system to meet the challenges of 
global changes; or assist with dealing with the ‘wicked’ problems associated 
with less than optimal environmental biosecurity management. 
  
Several related, but not necessarily closely connected, activities were 
underway after the release of the Beale Panel report and acceptance of the 
thrust of its recommendations.  In this section I describe the initiation of the 
Commonwealth legislative reform process, of the related Commonwealth, 
state and territory adoption of a national biosecurity agreement and of the 
separate initiation of the Senate Committee inquiry.  I then describe the 
history, processes and outcomes of the inquiry.  I conclude that the Senate 
Committee’s acceptance of prevailing assumptions about budgets, 
institutional arrangements and trade domination led to failure to tackle 
major environmental biosecurity issues.   
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3.2 Relationship of the Senate Committee inquiry to the Intergovernmental 
Agreement on Biosecurity and the Biosecurity Act 2015 
 
This section provides background to the Senate Committee processes relating 
to biosecurity underway when the Committee began its work in 2014.  In 
2008 the Commonwealth government directed the Department of 
Agriculture, Fisheries and Forestry to start the drafting of new legislation to 
replace the Quarantine Act 1908, as recommended in the Beale Panel report.233  
The government also announced that it would be initiating negotiations with 
the states and territories for a National Agreement on Biosecurity.234  The 
Intergovernmental Agreement on Biosecurity commenced in 2012, and the 
Biosecurity Act 2015 was enacted in 2015.  Both developments included 
references relating to environmental biosecurity, but not detailed steps for 
improvement in environmental biosecurity.  As I describe below, there was 
continuing dissatisfaction with how environmental biosecurity was 
effectively downplayed in these developments – see the next section. 
 
The biosecurity legislative process was still underway when the Senate 
References Committee began its inquiry.  The Biosecurity Bill 2014 was 
introduced on 27 November 2014,235 just six days after the last public hearing 
by the Senate Committee.  The Minister’s Second Reading Speech for the 
Biosecurity Bill did not mention that there was a potentially relevant Senate 
Committee inquiry underway.236   

The Biosecurity Bill 2014 was still before the Senate when the Committee’s 
report on environmental biosecurity was being prepared.237  The Senate 
passed the Biosecurity Bill 2014 on 13 May 2015.  The Senate Committee’s 
Environmental biosecurity report was tabled later that day.  The result was 
that the legislative and Senate Committee processes ran in parallel, but were 
not directly connected.   

3.3 History, context and proceedings of the Senate Committee inquiry 
 
The 2015 Senate Committee inquiry into environmental biosecurity was 
prompted by a number of factors.  There was dissatisfaction with the 
processes then being followed to develop new generic Commonwealth 
biosecurity legislation.  There was a perception that the Beale Panel and other 
comments supporting greater attention to environmental biosecurity had 

                                                
233 Department of Agriculture, Fisheries and Forestry, Review of Australia’s Quarantine and 
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236 Ibid. 
237 Senate Environment and Communications References Committee, Parliament of Australia, 
Environmental biosecurity (2015) 13. 
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been sidelined, and there was also constant lobbying by environmental 
advocacy groups.238  For example, the Invasive Species Council, a not for 
profit organisation concerned with developing strategies for dealing with 
invasive species in Australia,239 has consistently advocated stronger action on 
environmental biosecurity.  In 2012 it released Keeping Nature Safe,240 
proposing the establishment of a national body, Environmental Health 
Australia, dedicated to national preparedness for environmental biosecurity.  
The proposal was supported by thirty other non-government organisations.  
 
In 2014 the Invasive Species Council proposed a Senate inquiry into 
Australia’s state of preparedness for new environmental invaders.  Its 
proposal was based on what it saw as multiple failures and flaws with the 
prevailing system;241 high costs arising from these failures and flaws;242 lack 
of Parliamentary oversight;243 and a bias in past inquiries towards 
agriculture.244  Following a Labor Party promise245 to look into whether an 
inquiry was warranted, on 26 June 2014 the Senate referred the matter of 
environmental biosecurity to its Environment and Communications 
References Committee (References Committee).  The terms of reference 
required the References Committee to inquire and report on: 
 

The adequacy of arrangements to prevent the entry and establishment of invasive 
species likely to harm Australia’s natural environment…, Australia’s state of 
preparedness for new environmental incursions…, and any other related matter.246  

 
The details247 included in the terms of reference focused on recent accidental 
and illegal incursions and potential new incursions, rather than on 
established pests and diseases, although in practice, it proved difficult to deal 
with the terms of reference without recourse to history and attention to 
established pests and diseases. 
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The References Committee advertised publicly for submissions, and invited 
relevant organisations and individuals to make submissions. It received 92 
submissions from private individuals, researchers, landcare groups and 
related bodies, environmental and industry organisations, government 
bodies, professional groups and a public service union.248  The References 
Committee also received seven additional information items, six tabled 
documents and five answers to questions on notice.  
 
The submissions covered very many issues.  Frequently raised issues were: 
the inadequate level of government investment; the extent to which past and 
current institutional arrangements ensure that environmental biosecurity 
lags behind agricultural biosecurity; continuing quarantine failures; 
confusion or uncertainty about responsibility and accountability across levels 
of government and different agencies; the costs of the impacts of invasive 
species; the benefits of early detection and action; marine problems from 
shipping; the need to recognise and respect the regional differences within 
Australia; the particular problems of islands; and the problems caused by the 
garden nursery and plant and aquarium industries.249  Some of these issues 
are covered in more depth in following sections. 
 
The most mentioned examples of continuing unsatisfactory outcomes related 
to weeds and ants.  The emphasis on weeds as a major issue is consistent 
with other situations, for example, weeds were the most mentioned 
biosecurity threat in submissions from the public during consultation on new 
biosecurity arrangements for New South Wales,250 and, as indicated in 
Chapter 2, weeds were identified as the major biosecurity problem in the 
period 1971-1996 in the Nairn Review. 
  
The References Committee held four sets of public hearings in October and 
November 2014, in Perth, Canberra, Hobart and Sydney.  Twenty-nine 
organisations appeared at hearings, as well as some individuals.  Most 
witnesses were from public agencies or similar.  Others were from industry 
groups and environmental advocacy groups.251  Not surprisingly, all the 
submissions and evidence supported the aim of reducing impacts from 
invasive pests and diseases.  That is, no one argued for reduced 
environmental biosecurity.  Overall the issues were more about the quality 
and effectiveness of existing arrangements, and whether there were avenues 
for improvement.  There is one qualification to this conclusion: Shipping 
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Australia Ltd argued against adding any uniquely Australian measures to 
international requirements.252  This approach was at odds with the 
References Committee’s primary term of reference, that is, to consider the 
adequacy of arrangements to prevent the entry and establishment of invasive 
species likely to harm Australia’s natural environment (my emphasis).253 
 
3.4 The Committee outcomes 
  
The Environmental biosecurity report was presented to the Senate on 13 May 
2015 by the Chair of the References Committee, Senator Anne Urquhart.  In 
her speech she accepted that there is still a long way to go to achieve real 
progress with environmental biosecurity.254  She confirmed previous findings 
when she acknowledged that: 
 

Biosecurity in Australia is facing a number of challenges, not least of which is the 
increasing cross-border movements of people, cargo and mail.  All of these pathways 
present a risk that an environmental or agricultural pest could breach our borders.  At 
the same time, climate change is changing the geographic range that invasive species 
can thrive in.  And of course staff cuts at government agencies and reduction in 
research funding are also hitting hard.  Environmental biosecurity faces extra 
challenges because it does not have the same range of stakeholders to contribute 
financially to biosecurity efforts as industry biosecurity does.  It also faces greater 
difficulties in detection, and, because it functions across a much broader range of 
species and ecosystems, the task becomes even more complex.255 

 
The Committee’s substantial 161page report ranged over many issues: 
Commonwealth, state and territory arrangements; Commonwealth 
administration; resources; research; enforcement. 
 
The report confirms that there is a spectrum of effort from current 
improvement to continuing concern, for example, ballast water management 
is being acted on, consistent with implementation of international 
agreements,256 while the position with weeds, one of the most pressing 
environmental security issues, continues to worsen.257 
 
The report has twenty-six agreed recommendations, ranging from very 
specific issues such as ship biofouling (Recommendation 23) to others that 
are quite generally expressed, for example, in relation to the application of 
the precautionary principle when assessing the feasibility of eradication 
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(Recommendation 3), with others simply seeking further review activity (for 
example, Recommendation 19 about regulations for private aviculture 
imports).258 
 
The report includes a minority report from the Australian Greens with 
additional recommendations supporting the Invasive Species Council’s 
proposal for establishing an Environmental Health Australia organisation.259 
 
3.4.1 Some general Committee conclusions underpinning its 
recommendations 
 
The Committee made some general points that underpinned its deliberations 
and conclusions on more specific issues.  It noted that invasive species had 
been identified as one of the two key threats to Australia’s biodiversity (the 
other being habitat destruction), citing the 2011 State of the Environment 
Report in support of this proposition.260 
 
The Committee accepted that environmental biosecurity has distinctive 
features, involving greater challenges than industry biosecurity with regard 
to both detection and intervention.261  The Committee also concluded that 
most new pest incursions were weeds.262 
 
The Committee accepted the inevitability of limited resources,263 accepted the 
institutional status quo,264 and accepted the trade domination of the 
biosecurity system.265  These assumptions underpinned all of its 
recommendations. 
 
3.5 How the Report failed to tackle the major environmental biosecurity 
issues 
 
In this section I describe how the Committee accepted some important points 
about the weaker position of environmental biosecurity compared with 
health and industry biosecurity, and I analyse the Committee’s conclusions 
and recommendations.   
 
The Senate Committee processes demonstrated that there are factors 
additional to those I identified in Chapter 2 that are inhibiting improved 
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environmental biosecurity: inevitable priority for emergency or potentially 
high risk health and industry problems; government budgets; and retreat 
from research funding.   
 
I argue that the Committee’s recommendations, even if fully implemented, 
would not overcome these inhibiting factors or hold out much promise of 
dealing effectively with the challenges imposed by ecologically sustainable 
development obligations and aspirations or by global changes.  The 
biosecurity system would still be shackled to the past and environmental 
biosecurity would still be lagging behind that for health and industry.  
  
Overall, I argue that the Committee failed to tackle directly the major issues, 
and relied instead on a majority of recommendations about day-to-day 
operational effectiveness to make a difference.266  This was despite its 
acceptance of the problems and material available to it in submissions and 
evidence.  I also point out that implementation of many of its 
recommendations would require new or diverted resources.  I indicated the 
‘wickedness’ of biosecurity management problems in Chapter 2.  Diverting 
resources from other biosecurity areas to new ones without additional 
resources for the losers could have unintended negative consequences, and 
so retain or add to the ‘wickedness’ overall. 
 
3.5.1 Historic advantage for health and industry 
 
Historically, most public and private resources devoted to biosecurity have 
been for health and industry.  At the same time, not surprisingly, the 
institutional arrangements for government have kept biosecurity under the 
control of agriculture and health interests, with government funding going to 
industry interests, and only to environmental interests where projects 
attracted support from programs such as Landcare.  Many of these projects 
have often had an industry bias in their design and implementation.  These 
programs also often have only short term effects, and do not encourage the 
necessary persistence, longevity, holistic and widespread action needed.   
 
The Committee accepted that ’preparedness for environmental biosecurity 
threats and the capacity to respond to incursions that pose a threat to the 
environment lag behind industry biosecurity.’267  
 
It recognised – but did not explore in great depth - the influence of history in 
its summary of the reasons for the lag.268l 
 
Several submissions to the inquiry dealt in more detail with the history of 
biosecurity and the consequences of that history.  For example, submission 
53 identified how this history has meant that attention to environmental 
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biosecurity within Australia has come primarily from outside the formal 
biosecurity structures: 
 

Post-border environmental biosecurity has previously been a consideration in the 
relatively narrow but worthwhile context of dealing with feral animals and weeds (eg, 
federal threat abatement projects, recovery plans, Caring for our Country)… 
 
Efforts to control or eradicate invasive species to prevent environmental consequences 
have mainly occurred through the efforts and resourcing of conservation organisations 
and the scientific community.269 

 
This development of private effort to meet needs not actively pursued in the 
formal biosecurity systems reflects the concentration of existing public efforts 
on industry concerns.  CSIRO pointed out: 
 

This area [decision-making and responses to new incursions that affect the 
environment] has traditionally been under the responsibility of Departments of 
Agriculture or Primary Industries.  These agencies are however primarily focused on 
direct agriculture, aquaculture and forestry threats.270 

 
CSIRO also pointed out that the draft National Environment and Community 
Biosecurity Research Development and Extension Strategy 2014-2017 
(NECBRDES) prepared as part of implementation of the Intergovernmental 
Agreement on Biosecurity included recognition of the need for catch up: ‘The 
importance of a nationally coordinated, effective biosecurity system for the 
protection of the environment and community is at least as great as it is for 
primary industries, trade and human health.’271 
 
Despite acknowledging the historic lag problem, the Committee failed to 
make strong recommendations addressing the problem. In accepting the 
inevitability of limited resources and the institutional status quo the 
Committee forestalled any opportunity to make recommendations that could 
effectively and quickly overcome the historical advantage for health and 
industry. 
 
The Committee did, however, make some recommendations within its 
narrowed perspective that could contribute marginally to overcoming the 
historic disadvantage for environmental biosecurity.  It recognised that a 
weakness of the National Environmental Biosecurity Response Agreement 
(NEBRA)272 compared with similar agreements for animal disease and plant 
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pests is the lack of clear arrangements for decision making and cost sharing 
after it has been determined that eradication of a biosecurity threat is no 
longer possible.  It recommended (Recommendation 5) that the parties to 
NEBRA work towards a transition to management framework to improve 
the situation.273  Transition to management occurs when it is decided that 
eradication is no longer possible, and therefore that the resulting problem 
needs to be contained, and affected assets protected.  The aim is for 
continuing management to minimise harm.  Any process that avoids delays 
in making effective transition to management arrangements can be expected 
to improve the relevant element of biosecurity.  In this case, environmental 
biosecurity would be starting to catch up with that for health and industry. 
 
Recommendation 10 was to review and update the 1989 Northern Australia 
Quarantine Strategy, including changes that could be made to improve 
environmental outcomes under the Strategy.274  The Committee also  
accepted that the regulation of the horticulture industry requires better 
national coordination, and recommended (Recommendation 18) that the 
Commonwealth, states and territories work with the horticulture industry to 
establish standardised labelling, weed identification, and sales tracking 
protocols across the country.275  Weeds have been a recurring theme in 
biosecurity discussions so environmental biosecurity would benefit from 
implementation of this recommendation, as it should lead to quicker 
identification of problems, and a better understanding of their dimensions 
and management requirements. 
 
The outcome of the Committee processes on the lag question is that it 
accepted that there is a lag, heard evidence that it continues, that it is 
illustrated by the concentration of effort on many environmental problems 
outside the formal biosecurity system, and that formal work under the 
Intergovernmental Agreement on Biosecurity (on NECBRDES) had recognised 
the need for catch up.  It did not make a recommendation that would 
fundamentally change the position.  Implementation of the above 
recommendations would make marginal differences but would not change 
the direction of the overall biosecurity system. 
 
3.5.2 Preference for trade over the environment 
 
As indicated above, the Committee accepted the trade domination of the 
biosecurity system.  The issues generated by this domination had continued 
to attract commentary since the 2008 Beale Panel review.276   
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Trade and associated issues such as travel and transport feature regularly in 
submissions to the inquiry277 and in the Committee report.278  This was not 
surprising, given that the government and others see the biosecurity system 
as an important instrument for trade facilitation: IGAB states that the 
biosecurity system involves facilitating trade (see Chapter 2).  The joint 
submission from the Departments of Agriculture and Environment 
emphasised the trade significance: ‘Managing biosecurity is critical to 
sustaining a productive agriculture sector,…and maintaining export 
markets’, and ‘Australia’s biosecurity system supports our reputation as a 
safe and reliable trading nation.’279 
 
On the other hand, trade and travel are acknowledged as major generators of 
biosecurity problems,280 and many of the legacy biosecurity concerns, for 
example, weeds, arose from past trading activities.281  There are still gaps in 
linking trade and travel risk creators with accountability for dealing with the 
problems that may be caused by their activities.282  For example, importers of 
plants must meet border biosecurity requirements, but may not be 
accountable if the plant later leads to a weed problem.283 
 
As indicated in Chapter 2, Australian jurisdictions have accepted that trade 
and environmental obligations apply to biosecurity management.  The 
Committee pointed out that in practice priority is given to the trade 
obligations: ‘Australia’s response to biosecurity issues is based on the 
requirements of the World Trade Organisation Agreement on the Application of 
Sanitary and Phytosanitary Measures (SPS Agreement).’284 
 
It stated, however, that the 1992 Convention on Biological Diversity285 is also 
relevant.286  It requires that the parties shall ‘as far as possible and as 
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appropriate, prevent the introduction of, control or eradicate those alien 
species which threaten ecosystems, habitats or species.’287 

The Committee also included the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 as part of the legal framework for 
biosecurity.  One of its objects is to promote ecologically sustainable 
development,288 the principles for which are defined as including application 
of the precautionary principle.289  In addition, the Biosecurity Bill under 
consideration while the References Committee processes were still underway 
included an object to give effect to Australia’s international rights and 
obligations, including under the Convention on Biodiversity.290 

The Committee was aware of the problem of apparent conflicts between the 
SPS Agreement requirements and our obligations under the Convention on 
Biological Diversity and the provisions of the Environment Protection and 
Biodiversity Conservation Act 1999.  The conflict can arise from the SPS 
Agreement’s approach of basing decisions on existing information, whereas 
the precautionary approach in the Convention on Biological Diversity in the 
same circumstances might lead to a different decision more supportive of 
guarding against possible environmental harm.  The Committee quoted 
Professor David Guest’s submission that pointed out that under World Trade 
Organization rules, ‘science based’ means that only published scientific 
evidence can be used in risk analysis.  The result is that no evidence at all is 
taken as evidence of no problem, a different approach from that in medicine 
and engineering where precaution would be invoked.291  There were similar 
propositions in other submissions.  The Australasian Veterinary Poultry 
Association Committee on Exotic Disease and Importation raised the 
problem of no clinical disease being reported as evidence that there was no 
disease, rather than treating it as lack of evidence and then applying a 
cautious approach.292  Mr D Laing advocated a ‘permitted’ list approach to 
plant imports as an example of a precautionary approach.293   
 
The Committee did refer to the precautionary principle in its 
Recommendation 3 in the post-border management context, where it linked 
application of the principle with decision making involving biosecurity risks 
for which eradication may not be feasible.  The Committee recommended 
that NEBRA parties work towards including an explicit precautionary 
principle so that a lack of full scientific or technical certainty regarding the 
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feasibility of eradication must be weighed against potential biosecurity risks 
when determining whether to make a response.294  It did not, however, refer 
to the principle in the context of import decisions. 
 
The Committee’s failure to highlight the conflict between trade and 
environmental obligations and to offer any realistic means of incorporating 
existing environmental and precautionary obligations into Australian 
biosecurity administration involves acceptance of the status quo of 
domination of trade over the environment.  
 
3.5.3 Market failure 
 
The Committee report includes many examples of market failure, that is, 
where negative effects for those who are not a party to a transaction are not 
addressed, leading potentially to long term losses.  Environmental 
degradation, sometimes irreversible, can be a consequence of market failures.  
 
Examples in the Committee report include: internet plant and seed sales;295 
cargo, shipping and port operations;296 horticulture and nursery industry;297 
livestock movement and the live animal trade;298 biofouling of vessels;299 and 
the ornamental fish trade.300  In all of these cases, the possibility of short or 
longer term negative consequences, including costs, are not usually factored 
into the specific trading or related activities.  Therefore externalities occur 
with negative impacts for those not involved with the transactions (see 
Chapter 1.2).  As a result, others, often the community as a whole through 
governments or the community directly, for example, through voluntary 
action, must manage the problem and bear the costs.  The Beale Panel had 
drawn attention to market failure in relation to biosecurity research, which 
had to be addressed by government, as indicated in Chapter 2.  CSIRO 
provided an example of environmental biosecurity missing out for market 
reasons when it advised that the majority of its biosecurity research 
depended on co-investment with clients, with the consequence that certain 
aspects of biosecurity research had declined in recent years.301 
 
This information about market failure before the Committee provided an 
opportunity for considering and making recommendations about the deeper 
issues underlying market failure in the biosecurity situation.  The 
Committee, however, did not take this opportunity.  Its recommendations 
about the specific matters mentioned above were limited to operational 
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matters affecting them,302 rather than government action on matters that 
might generate long term market practice changes, such as prices, 
competition and reduction of asymmetric information problems. 

The significance of market failure for biosecurity has been reinforced by the 
Productivity Commission observation that:  

Biosecurity has both public good properties and spill-over effects (or externalities). A 
pest- and disease-free environment is a public good. If providing such an environment 
was left to the private sector, this could lead to free-riding on the management efforts of 
others and result in underinvestment in biosecurity activities. This failure of the market 
to adequately address pest and disease risks is a reason for government involvement in 
biosecurity.303 

If it is accepted that governments should intervene then we need laws and 
administration that address the market failure issues. 

3.5.4 Forms of institutions and Administrative Arrangements 
 
I argued in Chapter 2 that institutional arrangements and locations of 
functions in Commonwealth administration have substantial, even decisive, 
effects on how activities are carried out.  Now there is recognition that 
environmental biosecurity is just as significant as health and industry, and 
perhaps more so, as the latter two are dependent on it.304  In the following 
sections I argue that the Committee failed to contribute suggestions for 
institutional improvement even though it had sufficient evidence before it, 
for example, the proposal for an Environmental Health Australia 
organisation, as well as the questions about the need for a separate statutory 
organisation for all biosecurity management, and where to locate the 
biosecurity function in the Commonwealth Government system. 
 
Proposal for Environmental Health Australia:  The Invasive Species Council 
proposed to the Committee that a national body entitled Environment Health 
Australia be established, along the lines of Plant Health Australia and 
Animal Health Australia.305  Plant Health Australia and Animal Health 
Australia are not for profit companies jointly established and funded by the 
Commonwealth, state and territory governments and industry groups.  Their 
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focus is on biosecurity to protect and enhance the prospects of livestock and 
plant industries.306 
 
The proposal was supported in an Australian Greens Minority Report.  The 
Australian Greens asserted that ‘the Committee has not adequately 
acknowledged that environmental biosecurity poses a very serious problem 
for Australia, and that institutional change is required if we are to address 
it.’307   
 
The Australian Greens based their support for establishing Environmental 
Health Australia on: the need for a separate voice in decision making; the 
need to overcome past failures (such as no assessment and prioritisation of 
species threatening the environment since 2009); the need to counter the staff 
cuts then imminent in the Department of the Environment and the need for 
new funding.308 
 
Even though the Committee acknowledged that ‘preparedness for 
environmental biosecurity threats and the capacity to respond to incursions 
that pose a threat to the environment lag behind industry biosecurity’309 the 
majority rejected the proposal for establishing a separate Environmental 
Health Australia organisation.  This was partly for funding reasons.310  The 
majority did not, however, argue for increased funding, even though it 
accepted that incursions by exotic organisms with the potential to harm 
Australia’s natural environment are a regular occurrence.  Its approach put 
no pressure on the Government to improve the situation for environmental 
biosecurity to the extent that institutional changes and greater investment are 
required. 

 
The majority’s other reasons for not supporting an Environmental Health 
Australia organisation, in addition to the perceived funding problem, were 
the possibility of gains from better coordination, and information sharing 
and changes in NEBRA.311   
 
One potential problem with the Environmental Health Australia proposal is 
that it could add to fragmentation in an already complex system.  For 
example, Nursery & Garden Industry Australia pointed this out in its 
submission, leading to its conclusion that the need was to ‘cut across 
departmental silos.’  It suggested that ‘We need the current system to be 
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improved as identified in past reviews, not a separate system to consider the 
Australian Environment, after all there is only “ONE” environment.’312 
 
The Committee noted that opposition to the proposal to establish 
Environmental Health Australia included the risk that it might further 
fragment the biosecurity system.313 
 
As indicated in Chapter 2, the Beale Panel recommended that Plant Health 
Australia and Animal Health Australia pay more attention to environmental 
issues.  The Preliminary Commonwealth Government Response to the Beale 
review agreed ‘in-principle’ with this.314  The Animal Health Australia 
constitution, however, has no reference to environmental biosecurity.  Its 
Strategic Plan also has no references to environmental security, being focused 
on animal welfare and industry profitability.315 

 
The constitution of Plant Health Australia requires it to ‘contribute to the 
sustainability of Australia’s plant industries and native flora’.  At the time of 
the Committee processes Plant Health Australia’s Strategic Plan316 did refer 
to the environment and it had contributed in a minor way to the general 
issue of weed management.  All its non-government members, however, 
were industry based,317 and it acknowledged that its task was to meet 
member expectations.318  Its programs all related to industry problems,319 
and so environmental biosecurity was not caught by these programs unless 
there was an overlap, for example, with myrtle rust that attacks many 
Australian native plants and is detrimental for the timber and plant nursery 
industries.  

 
Plant Health Australia argued convincingly for a separate body for 
environmental pests in its submission to the Beale Panel, citing the many 
stakeholders, the major challenges and the desirability of an independent 
body for developing a framework and for coordination.320 
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It argued the opposite, however, before the Senate Committee, as did Animal 
Health Australia, primarily on the grounds of fragmentation of effort and 
with the claim that it already covers the field.321 
 
These deliberations raise the question of whether or not investment in 
human health and industry biosecurity will more or less automatically cover 
environmental biosecurity issues.  In some jurisdictions, this may be possible.  
For example, in Tasmania animal, plant and invasive species activities are 
within one division - Biosecurity Tasmania, a part of the Department of 
Primary Industries, Parks, Water and Environment.  For the most part, 
however, the evidence, including that before the Committee, suggests that an 
holistic approach will not suffice.  The resources are not sufficient to cover all 
concerns, so, as pointed out in Chapter 2, without a degree of separation it 
seems inevitable that priority will continue to be given to immediate human 
health and industry problems.   
 
The Committee’s rejection of the Environmental Health Australia proposal is 
another example of a missed opportunity.  It could at least have concluded 
that the proposal and the reasoning of those supporting it had merit, and 
recommended that the government seriously consider the proposal, or make 
other changes to existing organisation and funding arrangements to achieve 
similar outcomes. 
 
A Separate Statutory Organisation:  As already indicated, the Nairn Review322 
recommended the establishment of a separate statutory authority for the 
function (then still called quarantine), albeit still within the Primary Industry 
ministry.  The Beale Panel323 supported this approach, recommending the 
establishment of a statutory National Biosecurity Authority.  The line of 
thinking about ‘ONE’ environment raised by Nursery & Garden Industry 
Australia could have been taken up by the Committee to revive the national 
authority idea recommended in the Nairn Review and Beale Panel reports.  
Such an authority would preside over biosecurity generally, whereas the 
Environment Health Australia proposal involves adding a specialist 
environmental biosecurity collaborative body to existing arrangements.  
 
In 2014 the Senate Rural and Regional Affairs and Transport References 
Committee when considering issues about particular industries 
recommended that a single, independent statutory authority be created to 
manage all of Australia’s national non-health biosecurity arrangements, 

                                                                                                                                          
to by the Senate Committee at Senate Environment and Communications References 
Committee, Parliament of Australia, Environmental biosecurity (2015) 38. 
321 Senate Environment and Communications References Committee, Parliament of Australia, 
Environmental biosecurity 2015 37-39. 
322 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996) 43-44. 
323 Beale, R, J Fairbrother, A Inglis and D Trebeck, One Biosecurity: A Working Partnership 
(Commonwealth of Australia, 2008) 48. 
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separate from the Department of Agriculture.  It based the recommendation 
on its acceptance of the reasoning in the Nairn Review and Beale Panel 
reports, particularly relating to overcoming the fragmentation then 
existing.324  The significance of accepting the recommendation would be that 
its implementation might involve a measure of disentangling biosecurity 
from the grip of agriculture policy and programs.  Such an outcome would 
presumably open the way for an improved effort on all other aspects of 
biosecurity, including environmental biosecurity.  An alternative scenario is 
that a new authority might in practice involve little more than rebadging 
existing processes.  The comments below on the place of biosecurity 
legislation in the Administrative Arrangements Order develop this point. 
 
The Government rejected the recommendation to establish a separate 
biosecurity agency independent of a department. Its reasoning was: the 
desire for smaller government; the difficulty of disentangling biosecurity 
from other departmental functions, such as natural resource management, 
agricultural productivity, and economic analysis; and an opaque statement 
about the ‘interconnection of issues’.325 
 
There is nothing unusual about changes in administration in Commonwealth 
administration.  Those familiar with public administration will reasonably 
consider that the Government’s reasoning was a cover for wanting the 
biosecurity function to remain firmly within departmental control and not to 
operate independently of Government priorities and fashions of the day.  
The Beale Panel recommendations would have limited the Minister’s role 
with the proposed new authority to directions about the Appropriate Level 
of Protection and to general publicly available policy directions.326   
 
The Senate Committee on environmental biosecurity heard evidence 
supporting the need for a single peak body to implement an invasive alien 
species biosecurity regime.327  This evidence provided an opportunity to 
revisit the separate statutory body issue that had previously routinely been 
supported in reviews.  The Committee did not do so.  It made no 
recommendations aimed at dealing with the issues underlying the proposals 
for a separate biosecurity authority, and so passed up an opportunity to 
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address the two important issues of a fragmented system and a bias against 
environmental biosecurity.  A creative approach would have been to 
recommend a new national body not tied to industry.  Instead the Committee 
simply concluded that:  
 

environmental biosecurity performance can be improved through better coordination 
and information sharing between existing organisations and through addressing 
shortcomings in present response agreements such as the National Environmental 
Biosecurity Response Agreement.328  

 
In the end, only an Australian Greens Minority report to the Senate 
Committee report recognised the need for a separate statutory body in line 
with the Beale Panel recommendation.329 
 
Administrative Arrangements: The place of organisations and legislation 
within the Administrative Arrangements Order is critical for understanding 
the priorities, attitudes and interests that will be brought to bear in 
administration of a government function, as those arrangements reflect, 
among other things, key policy priorities and political needs or pressures.330  
 
The structure of Commonwealth Ministerial, portfolio and departmental 
responsibility is established by the Governor-General, acting on the advice of 
the Prime Minister, through the Administrative Arrangements Orders.  The 
Orders set out the matters to be dealt with by Departments and the 
legislation to be administered by Ministers.331  An Order is the means used to 
give practical effect to the Australian Constitution requirements for executive 
government.332  The effect of an Administrative Arrangements Order is that 
only the Minister and the associated Department has responsibility for the 
assigned functions and legislation.  This interpretation has been accepted 
since a Joint Standing Committee of Public Accounts report in 1953, 333 
mentioned in the Parliamentary document cited in note 295. 
 
As shown by the historical analysis in Chapter 2, the non-health aspects of 
biosecurity have long been identified with the agriculture department in 
Commonwealth administration.  On the other hand, the question of the 
effectiveness of the biosecurity system for dealing specifically with 
environmental biosecurity issues has arisen only relatively recently.  

                                                
328 Ibid 133. 
329 Ibid 150-151. 
330 See, eg, description in Buick, F, G Carey and M Pescud, ‘Structural Changes to the Public 
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Therefore one issue relevant to the likely effectiveness of environmental 
biosecurity is the position of the biosecurity function in government 
administration.  
 
The question of where biosecurity should sit in Commonwealth 
administrative arrangements was not raised directly in Committee 
proceedings.  The Committee had sufficient evidence before it, however, to 
support at least a serious questioning of the impact of the continuing 
administration of biosecurity (apart from health) in the agriculture portfolio.  
The Australian Veterinary Poultry Association Committee on Exotic Disease 
and Importation argued that: 
 

The unique nature of the environment in Australia, the level of uncertainty and the 
possible irreversible nature of environmental impacts beyond the affected one species 
could justify a consideration of a different level of protection than has been deemed 
appropriate for agricultural commodities or even zoological exhibits.334  

 
The allocations of responsibility are quite conscious decisions by 
governments.  It follows that the Minister for Agriculture and the 
Department can be expected to administer biosecurity with priority for the 
primary and wider agriculture and marketing responsibilities.  
 
Establishment of a separate, adequately funded biosecurity agency, of an 
Environmental Health Australia body and of an environmental biosecurity 
research agency would give the priority to environmental biosecurity that it 
needs to overcome the historic disadvantages and to meet emerging 
challenges.  Meanwhile, inclusion of biosecurity under the Minister for 
Environment and the Environment Department would be one way to start 
overcoming the lag problem with environmental biosecurity and to recognise 
the significance of the environment for agriculture and other human 
activities.  The Agriculture Minister and Department could still be assigned 
responsibility for biosecurity matters related to domestic plants and animals. 
 
3.5.5 Inevitable priority for emergency or potentially high risk health and 
industry problems 

 
The historic disadvantage for environmental biosecurity is reinforced by an 
understandable priority for major biosecurity events that could have a 
significant effect on human or domestic animal or plant health, or on industry 
profits.  There is an expectation that there will be quick responses available to 
deal with such situations. 
 
It is realistic to expect that whenever resources are limited priority will 
continue to be given to human health and industry problems.  The 
community at large will continue to expect quick and effective responses to 
health issues, for example, the potential threat of the Zika virus, where a very 
strict regime was established to try to prevent the entry of carrier mosquitoes 
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into Australia by air travel.335  Another example is the continuing campaign 
to avoid dengue fever problems in the Torres Strait area, quickly 
strengthened as necessary on an effective ‘no risk’ approach.336 
 
The Committee’s terms of reference required attention to the situation for 
high priority environmental risks, presumably in recognition of different 
treatment historically for environmental biosecurity problems compared 
with health and industry.  The need for improvement was illustrated by a 
submission from the Plant Biosecurity Cooperative Research Centre asserting 
that ‘Speed is fundamental when addressing any environmental biosecurity 
threat – either eradication or containment.’337  The New South Wales Office 
of Heritage and Environment, however, submitted that: 
 

While such measures [good surveillance and rapid response capability] are relatively 
well developed for biosecurity threats to primary industries and health, they are less 
well developed for threats to the natural environment.338 

 
Myrtle rust, a disease affecting eucalyptus and other Australian plants 
caused by a fungus from South America, was raised with the Committee.  
The process that followed its detection was judged unsatisfactory, as 
indicated in evidence in Committee proceedings.339  A representative of the 
Australian Network for Plant Conservation said in evidence that a 
contributing factor to the poor outcomes was the lack of input, through no 
fault of their own, of environmental agencies.  He said that this was because:  
 

most of the expertise on plant diseases resides in the primary industry agencies.  The 
apparatus and reporting lines are all geared to the primary industry agencies.  Again, it 
is not a matter of blame; it is simply a matter of how things have evolved historically.  
But some corrective change is needed.340 

 
The effect of this primary industry domination was claimed to be: 
 

The institutional arrangements and response mechanisms have, over a long period of 
time, been weighted against rapid responses to threats and incursions affecting or likely 
to affect the natural environment, in contrast to those identified as a direct threat to 
agriculture, other primary industries and health.341 

 
The existence of funded response plans for industry problems, and to the 
availability of stakeholders and resources for those problems, were also 
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noted.342  This contrasted with the lack of any equivalent arrangements 
dedicated to the natural environment. 
 
It was argued that some recent measures explicitly recognizing 
environmental biosecurity were not overcoming the problems mentioned 
above.  For example, the Invasive Species Council submitted that the National 
Environmental Biosecurity Response Agreement (NEBRA), prepared as part of 
Intergovernmental Agreement on Biosecurity processes, was flawed because of 
the lack of dedicated resources, and also because of its lack of engagement of 
environmental and community sectors, the often limited involvement of 
ecological experts, the concentration of decision making in agriculture 
agencies, and the absence of a national fund supporting the Agreement.343  
The Committee did not make recommendations that would overcome these 
problems. 
 
The New South Wales Office of Heritage and Environment stated that ‘The 
new NEBRA arrangements are neither adequately tested nor well 
understood.’344  At that time, the only action under NEBRA had been in 
respect of red fire ants in Queensland. 
 
The New South Wales Resources Commission indicated, in answer to a 
question about NEBRA and response funding, that in New South Wales 
resources for quick responses were small, as illustrated with a tropical soda 
apple incursion, and that there were difficulties with the NEBRA processes 
that hindered quick responses.345 
 
The Committee therefore was conscious of the existence of funded programs 
for quick responses and emergency action for industry, and of the absence of 
the equivalent for the natural environment.  It had evidence of the 
contributing factors, such as: the historical development of biosecurity; its 
management primarily by agricultural interests; the lack of experience with 
NEBRA; and the under resourcing of environmental agencies.  These factors 
have reinforced the inevitability of less attention to high priority 
environmental risks and emergencies compared with health and industry 
problems.  The Committee did not make recommendations that would 
overcome this situation. 
 
Some Committee recommendations are relevant to the issue, although they 
arose from its consideration of the overall response strategy.  The relevant 
recommendations related to the need for increasing the capacity for timely 
and effective responses to environmental problems of potentially severe 
impact.  These include recommendations to: remove the capacity of a single 
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party to veto action under NEBRA (Recommendation 2); include a specific 
precautionary principle in NEBRA so that lack of full scientific and technical 
knowledge must be weighed against biosecurity risks when determining 
whether to mount a response (Recommendation 3); develop a nationally 
consistent methodology for incorporating environmental impacts into cost 
benefit analyses under NEBRA (Recommendation 4); and review processes 
for allocating funding under natural resource management programs to 
minimise delays for time-sensitive projects (recommendation 8).346  
 
On the basis of evidence before the Committee increased funding would be 
needed for these recommendations to make a difference to responsiveness in 
dealing with significant new incursions, or major post border spread of 
problems. Their full implementation would also require reduced domination 
by agriculture interests, and the resolution of practical difficulties commonly 
encountered with application of the precautionary principle347 and of cost 
benefit analysis.  The Committee acknowledged the problem with cost 
benefit analysis when it accepted that it is difficult to translate environmental 
values into economic terms.348  This situation has been longstanding.349 
 
In summary, the Committee made recommendations that would make only 
limited improvement to Australia’s capacity to deal more effectively with 
high risk and emergency environmental biosecurity situations.  Once again, 
it missed the opportunity to use the problems associated with these 
situations, such as the under resourcing mentioned by Committee witnesses, 
to justify tackling the more fundamental problems inhibiting effective action 
on environmental biosecurity overall. 
 
3.5.6 Government budgets 
 
As indicated above, the Committee accepted that biosecurity outcomes were 
constrained by limited resources.  The Committee report, however, also has 
references to reductions in budgets, lack of resources for existing programs 
and obligations, and lack of funding for activities that parallel funded 
industry related programs.  About a third of the submissions to the inquiry 
raised funding issues. 
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The Department of the Environment mentioned in evidence the ‘limited 
capability and resources allocated [to it] for implementation of threat 
abatement plans’.350  Other witnesses referred to the problem of inadequate 
agency resources, for example, CSIRO:  
 

Government departments and agencies responsible for the environment are struggling 
with reduced capacity to take full responsibility in decision-making and responses to 
new incursions that affect the environment.351 

 
The Committee acknowledged the concerns in the CSIRO report about future 
biosecurity issues352 that overall funding for biosecurity is too low.353  A 
major risk identified in the CSIRO report is the risk of future disinvestment 
by governments in biosecurity management, including for responding to 
pest or disease outbreaks.354 
 
The Committee expressed concern that ‘large reductions in staff numbers [in 
the Agriculture Department] will lead, at some point, to a reduction in 
capability.’355  The Committee reported that it had received evidence: 
 

that suggests the effective operation of Australia’s risk-based biosecurity system is 
threatened by a lack of resources, both within the Department of Agriculture and the 
Department of the Environment, and within the scientific bodies active in the 
Biosecurity area, such as the CSIRO, the Plant Biosecurity CRC, the Invasive Animals 
CRC and Australia’s natural history museums.356   

 
The Committee therefore was clearly of the view that the funding problem is 
significant and widespread. 
 
Nevertheless, the only Committee recommendation suggesting the 
possibility of increased budget resources was for a review of the Northern 
Australia Quarantine Strategy with specific attention to the adequacy of 
resources available to implement the Strategy (Recommendation 10).357 
 
The Committee therefore missed the opportunity to put pressure on 
government decision makers to increase government investment in 
biosecurity, including environmental biosecurity, even though it recognised 
a number of resource issues where government investment would be 
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expected.  Instead, it rested on the ‘limited resources’ point.  Unless there is a 
substantial change in government priorities at Commonwealth, state and 
territory levels, immediate action on biosecurity will continue to be limited to 
what can be done with current resources.   
 
3.5.7 Retreat from research funding 
 
As indicated in Chapter 2, the Nairn Review and the Beale Panel both 
referred to research needs, for example, risk analysis and establishment of a 
plant diagnostic laboratory358 and understanding of the science of pests and 
diseases and the development of management strategies.359 
 
There has been a retreat from government investment in environmental 
research, including biosecurity relevant research: the rundown in investment 
in weeds research; funding for the Co-operative Research Centre for 
Australian Weed Management ceased in 2008 and a program of research 
managed by the Rural Industries Research and Development Corporation 
(now AgriFutures) ceased in 2012.  The then Government also closed the 
rural research and development corporation Land and Water Australia in 
2009.  It had been established in 1990 to foster research on the sustainability 
of Australia’s productive agricultural landscapes.  As it was not tied to any 
specific industry, its more general approach contributed to environmental 
biosecurity issues.  Reports in recent years highlighted outstanding research 
needs for dealing with weeds problems, the most commonly raised 
unresolved continuing biosecurity problem.360 
 
The Committee recognised problems with research underpinning 
biosecurity, particularly environmental biosecurity.  These problems 
included: lack of funding; the way funding is delivered, for example, in 
grants programs; a decline in capability, with many skilled people retiring 
and not being replaced; and new research issues arising from climate change 
and other global changes (such as changes in range of pest species, the 
development of novel ecosystems, and changing risk and threat patterns).361 
 
Research is vital for effective biosecurity management.  The Departments of 
Agriculture and Environment advised the inquiry that biosecurity 
management needed expertise from zoology, botany, molecular biology, 
microbiology, entomology, geospatial analysis, food and nutrition science, 
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quantitative science, environmental science, plant pathology, ecology, 
aquatic animal health and veterinary science.362  The Australian Centre for 
Agriculture and Law noted that effective biosecurity requires substantial 
investment and effort by the community and that there is a withdrawal from 
front line control work.  The Centre submitted that research on legal and 
institutional issues and behavioural science is vital.363  Other submissions to 
the inquiry about research covered: decline over recent years; continuing lack 
of funding; the unsatisfactory methods of funding; possible future needs for 
prevention and management and for effective decision making and 
implementation; lack of coordination among research and management 
bodies; and an overall decline in expertise.   
 
In response to these issues the Committee recommended that the 
Commonwealth should: develop a strategy to overcome the declining level 
of expertise (Recommendation 12); review and prioritise research needs 
(including about climate change) and determine what institutional structure 
will best address the research needs (Recommendation 13); and work with 
the states and territories to establish a coordinated taxonomic service 
(Recommendation 14).364 
 
CSIRO is reducing its investment in basic climate and ocean monitoring.365  
Farmers have pointed out that responding to climate change requires 
keeping up to date with changes.366  This potential decrease in up to date 
knowledge will reduce the capacity to deal with environmental biosecurity 
matters, which, as we have seen in Chapter 2, are affected by global changes. 
 
The Committee’s recommendations do not suggest additional investment by 
government in public good elements, and therefore, even if adopted, the 
recommendations would not recover the losses from the retreat from 
research, or provide a platform for the needed great leap forward seen by 
well informed, interested parties.  One glimmer of hope for substantial 
progress is the recommendation that the institutional structure for research 
be addressed.  It opens the way for consideration of a new body, perhaps 
based on the Research and Development Corporation model,367 to develop 
and manage substantial, comprehensive and adequately funded research and 
extension programs. 
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3.5.8 The challenge of global changes 
 
The 2014 CSIRO report on Australia’s biosecurity future368 was raised in 
Committee proceedings.  The CSIRO report comprehends global change 
issues, as it links biodiversity loss with climate change and human activities, 
and mentions other global change issues such as land use change and 
synthetic chemicals.  The section in the CSIRO report on the environment 
emphasises the relationship between biosecurity and ecosystem services,369 
with mention of water, carbon sequestration and climate.370  The report 
highlights the potentially adverse impacts of increased trade and travel, 
biodiversity and ecosystem resilience decline, climate change and limited 
budgets for environmental biosecurity.  
 
The aim of the CSIRO report is to stimulate thinking about Australia’s 
biosecurity, based on its consideration of megatrends and megashocks and 
on extensive consultation across the biosecurity community.  The report 
includes lists of general propositions about the way forward to prevent and 
respond to biosecurity problems, covering policy, science and technology, 
and communication and engagement.  Those relating to environmental 
biosecurity include securing funding, continuity of action, incentives, 
monitoring, biodiversity/biosecurity research, better public understanding 
and engagement and skills and capability gaps.371  
 
In other words, the range of issues on global changes canvassed in Chapter 
2.9.2 was before the Senate Committee. 
 
The Senate Committee recommendations did make some recommendations 
that would support action along the lines of the CSIRO suggestions, for 
example: 

•    better identification of potential problems, (several recommendations 
would have marginal value for this);  

•    overcoming the decline in skills resources (Recommendation 12 on 
developing a strategy to overcome the problem and Recommendation 
14 on better use of taxonomic resources);  

•    using better the resources we already have (Recommendation 11 on 
better targeting of resources); 

•    achieving faster responses (Recommendation 3 on removing single 
party veto under NEBRA, Recommendation 3 on applying the 
precautionary principle, Recommendation 8 on minimising delays 
with responses);  
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•    research to respond to climate change (Recommendation 13);  
•    increasing progress on Australia’s Biodiversity Conservation Strategy372 

(Recommendations 6 and 7 on better measuring of progress); and 
•    review of funding for the Northern Australian Quarantine Strategy 

(Recommendation 10). 
 
Implementation of these would, however, achieve only limited progress with 
the issues raised in the CSIRO report. 
 
Therefore although the Senate Committee recognised the significance of 
climate change for environmental biosecurity,373 its recommendations fall 
well short of taking up the challenges raised by the CSIRO report on 
biosecurity futures.  This is despite the fact that the issues covered in the 
CSIRO report were, one way or another, before the Senate Committee in the 
submissions to it.  The CSIRO submission374 to the inquiry specifically 
mentioned global environmental change as a challenge for environmental 
biosecurity, and included references to declining resources, reduced research, 
and need for improvement with responses to problems.  The Senate 
Committee’s recommendations would not overcome these challenges.  
 
3.6 Evaluation of the Committee Report and conclusions 
 
In this Chapter I have demonstrated that the Committee made a number of 
useful but rather limited recommendations for improving environmental 
biosecurity management.  It failed, however, to tackle the big issues head on 
even though it acknowledged their existence.  Overall the Committee was 
unduly timid, as indicated by its opposition to the proposal to establish an 
Environmental Health Australia organisation.  It had plenty of evidence that 
the existing arrangements are fragmented and effectively neglect 
environmental biosecurity, but failed to act on it. 
 
The solutions offered by the Government representatives to overcome the 
environmental biosecurity lag problem – involving more effective use of 
existing arrangements – do not adequately address the many problems 
raised in submissions to the Committee, and cannot overcome the 
fundamental problems the Committee recognised.  Many submissions to the 
Committee pointed out that the resources would remain too few, and the 
priorities too skewed towards health and industry, without changes to 
funding and a substantial departure from history. 
 
The lag will not be overcome by acceptance and implementation of the 
majority recommendations, although that should lead to some incremental 
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improvements.  Proponents of major changes have supported at least 
implementing the Senate Committee recommendations, while still arguing 
for more dramatic change.375  There would, however, be real progress if the 
minority recommendation to establish and fund an Environmental Health 
Australia organisation were implemented, as there would be an injection of 
resources and a voice for the general environment within the system.  It 
would be harder to overlook general environment issues.  Advocates for 
more effective environmental biosecurity would have a sympathetic 
audience committed to their support.  
 
The lag issue is also a classic market failure situation, as historic and 
continuing trading arrangements and other human activities have led to 
major current problems, such as rabbits and persistent perennial weeds, that 
negatively affect many other people and the general environment without 
responsibilities and costs being sheeted home to those who initiated the 
problem.   Successive governments have already accepted the need to 
address market failure arising in the industry context, through, for example, 
their financial arrangements for Plant Health Australia and Animal Health 
Australia and associated industry biosecurity and response plans.  Instead of 
directly addressing this issue, the Committee appears to have meekly 
accepted the Departmental assertions that amounted to saying ‘trust us, we 
will all try harder.’ 
 
To summarise, the majority of the Committee has, perhaps unconsciously, 
adopted too much of a strong anthropocentric approach, and failed to base 
its observations and conclusions on a much needed, more ecocentric world 
view.  The reality is that human activities are enmeshed in and totally 
dependent on the surrounding environment.  The strong anthropocentric 
approach taken by the Committee instead assumes that human beings are 
the central or most significant entities in the world, and that the role of the 
rest of nature is to meet immediate human needs for food, shelter, clothing, 
pleasure and entertainment.  As indicated in Chapter 2, anthropocentrism 
has been a determining factor for changes that have occurred to the natural 
world.  It continues to determine the socio-economic systems in many, or 
even most, countries, including Australia, notwithstanding the knowledge 
we now have about the origins of the earth system, and its natural 
mechanisms, which have been altered by human action, particularly since 
the beginning of the industrial revolution in the late 1700s. 
 

                                                
375 Invasive Species Council, Submission to the Review of the Intergovernmental Agreement on 
Biosecurity (2016) 26. 
http://www.agriculture.gov.au/SiteCollectionDocuments/biosecurity/committees-
partnerships/nbc/submissions/invasive-species-council.pdf; Nature Conservation Council of 
South Australia, Submission to the Review of the Intergovernmental Agreement on Biosecurity (2016) 
1 http://www.agriculture.gov.au/SiteCollectionDocuments/biosecurity/committees-
partnerships/nbc/submissions/nature-conservation-society-of-sa.pdf. 
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The Commonwealth Government presented its response to the report on 28 
June 2017.376  The summary Government response was: 
 

The Australian Government supports, or supports in principle, the majority of the 
Committee’s recommendations, and agrees that some aspects of the management of 
environmental biosecurity pose unique difficulties.  The Australian Government 
considers the most effective approach to addressing these unique difficulties is to 
continue to strengthen the existing biosecurity system, which is designed to manage 
biosecurity risks to all sectors.377  

 
The Government did not support some of the recommendations: 
 

• Recommendation 2, to remove the need for consensus for response 
action under the National Environmental Biosecurity Response 
Agreement (NEBRA); 

• Recommendation 3, to include explicit reference to the 
precautionary principle in NEBRA; 

• Recommendations 1-6 in the Australian Greens Minority report, to 
establish a new body, Environment Health Australia; and 

• Recommendation 7 in the Australian Greens Minority report, to 
establish a separate Biosecurity Agency. 

 
The Government’s response indicates a similar view of environmental 
biosecurity to that evident in the Report – effectively, ‘business as usual.’ 
 
3.7 A way forward? 
 
I have argued that the Senate Committee missed an opportunity to make 
recommendations that could change the direction and impact of 
environmental biosecurity management to overcome historic lag problems 
and set patterns of administration and action more likely to deal with current 
problems. The biosecurity world will remain beset with these problems 
without fresh approaches that help overcome the shackles of the past. 
 
There is a need for longer term action that could be adopted without 
generating vested interest opposition, that could be applied relatively easily 
and inexpensively by all sectors and individuals and that could reduce some 
of the ‘wickedness’ associated with biosecurity problems and management.  
New biosecurity legislation in several states as well as the Commonwealth, 
all developed after or in parallel with the Intergovernmental Agreement on 

                                                
376 Parliament of Australia, Government Response 
http://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Environment_and_Co
mmunications/biosecurity/Government_Response; Department of Agriculture and Water 
Resources, Australian Government response to the Senate Committee Report: Inquiry into 
Environmental Biosecurity (2017). 
http://www.agriculture.gov.au/about/reporting/obligations/government-
responses/environmental-biosecurity. 
377 Australian Government, Australian Government response to the Environment and 
Communications References Committee report: Environmental Biosecurity (2017) 2. 
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Biosecurity, may provide opportunities for improved action on environmental 
biosecurity. 
   
The new biosecurity legislation in Queensland378 is significant for the 
purpose of this thesis.  It is comprehensive in coverage and includes many 
different options for action.  New management regimes are being developed 
as part of its implementation.  
 
Use of the concept of ecological integrity is an option for improvement that 
might be acceptable, or at least not overtly resisted, and could prove useful in 
the new regimes.  Ecological integrity is about maintaining the quality of an 
ecosystem in which the ecological processes sustain the function, 
composition and structure of the system.379  The concept has the advantage 
of countering the common inclination to view the whole of life systems that 
support human existence from a strongly anthropocentric viewpoint.  It 
increases the prospects of maximising the opportunity for reversal of the 
decline in biodiversity, and for allowing evolutionary processes to continue 
with reducing human intervention.  It can be developed to apply to many 
different situations.  The concept is already formally part of Commonwealth, 
state and territory policy in Australia, as the Intergovernmental Agreement on 
the Environment provides that ‘the conservation of…ecological integrity’ is 
one of the principles that ‘should inform policy making and program 
implementation’.380  Ecological integrity is included in Commonwealth 
legislation in the principles of ecologically sustainable development.381 
 
In the next chapter I will develop a working definition of ecological integrity 
suitable for environmental biosecurity in Australia, propose a reference 
framework and related reference conditions for different situations for its 
application in practical situations and argue that use of the concept should be 
beneficial for environmental biosecurity in Australia. 
 
 
 
 
 
 
 
 
 

                                                
378 Biosecurity Act 2014 (Qld). 
379 See a brief overview of the concept at Freedman, B, ‘Ecological Integrity’ in Lerner, K, and B 
Lerner (eds), (The Gale Encyclopedia of Science, 2008) Encyclopedia.com. 
<http://www.encyclopedia.com>. 
380 Department of the Environment and Energy, Intergovernmental Agreement on the Environment 
(1992) http://www.environment.gov.au/about-us/esd/publications/intergovernmental-
agreement. 
381 Environmental Protection and Biodiversity Conservation Act 1999 (Cth) s 3A. 
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Chapter 4 Defining and applying the ecological integrity 
concept to improve environmental biosecurity 

 
 

4.1 Introduction 
 
In previous chapters I have established that environmental biosecurity 
continues to lag behind biosecurity for health and industry and that there are 
several significant factors inhibiting improvement with environmental 
biosecurity. 
 
In Chapter 3 I suggested that the concept of ecological integrity is an option 
for improving the practice and administration of environmental biosecurity 
that might be acceptable, or at least not overtly resisted, and could usefully 
be incorporated in the new biosecurity regimes.  A conceptually sound and 
practically useful definition or description of the concept will work only if 
key interests, such as governments, industry and trade lobbies and 
individual producers, managers and traders find it acceptable, and if it is 
compatible with biosecurity management regimes.  In this Chapter I develop 
the argument that use of the concept could work in this context.  It could 
improve environmental biosecurity within the limitations of the existing 
legislative, policy and practical frameworks that determine environmental 
biosecurity outcomes.  
 
First, I describe the concept of ecological integrity as it has been described or 
defined in research literature and practice, including its incorporation in 
legislation in some cases.  I use this background to propose a working 
definition that suits Australian environmental biosecurity needs.  At the 
same time, the proposed definition has regard to overseas experience so that 
it can be universally understandable and compatible with a wide range of 
perspectives and situations.  

Secondly, any form of management including environmental biosecurity 
management requires a benchmark against which progress or regression can 
be measured.  This includes management based on ecological integrity, 
which requires attention to reference conditions to use as a benchmark for 
measuring change.  My argument in this Chapter favours using the Holocene 
Epoch as the general benchmark, and in particular for Australia, natural 
conditions and processes as understood and described in the 1788-1850 
period.  This period begins with end of solely Aboriginal occupation of 
Australia and ends with the time when the population of Australia began 
accelerating.382  This reference base can be developed from available 
historical records and continuing research on changes since then, for 

                                                
382 Australian Bureau of Statistics, Australian Historical Population Statistics (2014) Table 1.1. 
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example, on the impacts of introduced plants, animals and pathogens and on 
production and daily living patterns.  

Thirdly, decisions are also needed on the combination of anthropocentric and 
ecocentric approaches that should underlie a policy or management regime, 
as decisions and practices that affect biosecurity are inevitably based on 
human needs and considerations, and on perceptions of human-rest of 
nature relationships.  I indicate how this combination may need to vary in 
different situations and over time, as environmental biosecurity issues arise 
in many different types of landscapes and land uses.  These range from 
‘wilderness’ to intensively managed farming, infrastructure and urban 
situations.  The conditions with all of these also change over time, in 
response to changing patterns of human production and consumption, 
natural environmental changes and the global changes described in Chapter 
2. 
 
Lastly, I set out why I am arguing that the concept of ecological integrity is 
beneficial in the context of improving environmental biosecurity in Australia.  
I discuss the integrative capacity of the concept, its flexibility, its relationship 
to existing environmental obligations, policies and systems, its relationship 
to ecosystem services, its transformative power, and the ease of its 
application with new paradigms and legal approaches.   
  
In the following Chapters I indicate practical ways in which the concept can 
be applied within the current arrangements for biosecurity in Queensland, 
together with case studies and some challenges that may need to be 
overcome to gain maximum benefit. 
  
4.2 Definitions 
 
There are many definitions or descriptions of ecological integrity and of its 
elements. In Chapter 3 I indicated that ecological integrity is about 
maintaining the quality of an ecosystem in which the ecological processes 
sustain the function, composition and structure of the system.  This very 
general definition flows from an observation of Leopold, who is credited 
with pioneering the use of ecological concepts in environmental conservation 
in the 1930s.383  It is claimed that Leopold was the first to invoke the concept 
of integrity in an ecological sense384 when he observed that ‘A thing is right 

                                                
383 See, eg, Bowler, P, The Fontana History of the Environmental Sciences (Fontana Press, 1992) 514; 
Meine, C, ‘Leopold, Aldo’ in Eblen, R, and W Eblen (eds), The Encyclopedia of the Environment 
(Houghton Mifflin Company, 1994) 423; Norton, B, ‘Change, Constancy and Creativity: The 
New Ecology and Some Old Problems’ (1996) 7(1) Duke Environmental Law & Policy Forum 49, 
61; Westra, L, ‘Ecological Integrity’ in Mitcham, C, (ed), Encyclopedia of Science, Technology and 
Ethics (McMillan Reference, 2005) 574; Bosselmann, K and K Jones, The Planetary Integrity 
Project: Creating a Safe Operating Space through Law and Governance (PBI, 2016) 66 
http://planetaryboundariesinitiative.org/wp-content/uploads/2016/10/PIP-Report-Sept-
2016.pdf; Chu, E, and J Karr, ‘Environmental Impact: Concept, Consequences, Measurements’ 
in Levin, S (ed), Encyclopedia of Biodiversity, Volume 3, 2nd ed,(Academic Press, 2013) 278, 295.    
384 See, eg, Karr, J, ‘Ecological Integrity: An Essential Ingredient for Humans’ Long-term 
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when it tends to preserve the integrity, stability and beauty of the biotic 
community. It is wrong when it tends otherwise.’385  

Despite this relatively long history, there has been no settled definition of 
ecological integrity.  

In 2000 Bunn and Davies observed that ‘Definitions of terms such as 
ecological “health” and “integrity” are often the subject of much 
contention.’386   In 2004 Turner and Beazley reviewed forty-one articles 
relating to ecological integrity and found a variety of definitions.387  In 2008 
the concept was described as a relatively new concept, with the observation 
that ‘a consensus has not yet emerged as to its definition.’388  In 2010 
Woodley observed that ‘Like most complex concepts, [ecological integrity] is 
not simply defined’.389  In 2012 Sarkar asserted that a definitive explication of 
ecological integrity had not emerged.390  Even more recently (2015) it has 
been argued that despite widespread usage of the concept in international 
environmental instruments, it has not been clearly defined.391  

Definitions in the literature range from complex to simple, as illustrated by 
two contrasting examples.  Karr wrote: 
 

I defined biological diversity as the variety of the earth’s naturally occurring biological 
elements, which extend over a broad range of organizational scales from genes to 
populations, species, assemblages, and landscapes.  Biodiversity is most simply 
described by the composition, relative frequencies, and spatiotemporal distribution of 
biological elements.  The complements of elements are the biological processes on which 
those elements depend.  Those processes are integral to the maintenance of biological 
diversity across all levels of biological organization.  Ecological integrity is the sum of the 
elements (biological diversity) and processes.392  

 
This statement usefully combines the key ecological integrity components of 
biological elements and the biogeochemical processes associated with them 

                                                                                                                                          
Success’ in Westra, L, K Bosselman and C Soskolne (eds), Globalisation and Ecological Integrity in 
Science and International Law (Cambridge Scholars Publishing, 2011) 18.  
385 Leopold, A, A Sand County Almanac (Outdoor Essays and &Reflections) (Oxford University 
Press, 1949) 224-225.   
386 Bunn, S and P Davies, ‘Biological processes in running waters and their implications for the 
assessment of ecological integrity’ in Jungwirth, M, S Muhar and S Schmutz (eds), Assessing the 
Ecological Integrity of Running Waters (Kluwer Academic Publishers, 2000) 61, 62. 
387 Turner, K and K Beazley, ‘An exploration of issues and values inherent in the concept of 
ecological integrity’ (2004) 32(2) Environments 45, 46. 
388 Freedman, B, ‘Ecological Integrity’ in Lerner, K and B Lerner (eds), The Gale Encyclopedia of 
Science (4th ed) (Thomson Gale, 2008) http://www.encyclopedia.com/history/united-states-
and-canada/canadian-history-biographies/ecological-integrity. 
389 Woodley, S, ‘Ecological Integrity and Canada’s National Parks’ (2010) 72(2) The George Wright 
Forum 151. 
390 Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012) 151. 
391 Kim, R, and K Bosselmann, ‘Operationalizing Sustainable Development: Ecological Integrity 
as a Grundnorm of International Law’ (2015) 24 Review of European Community & International 
Environmental Law 203.  
392 Karr, J, ‘Defining and Assessing Ecological Integrity: Beyond Water Quality’ (1993) 12 
Environmental Toxicology and Chemistry 1521, 1521. 
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but is more a comprehensive description than a definition for use in legal 
documents and practical individual management plans. 
 
Woodley observed that: 
 

A simple expression of ecological integrity is an ecosystem that contains its full 
complement of native species and the processes that ensure the survival of those 
species.393   

 
This definition is ‘simple’ rather than comprehensive or useful for legal and 
practical purposes because it does not address some important issues such as 
evolution and the fact that almost all ecosystems now are novel or highly 
modified by human actions. 
 
There are many more examples of definitions drawn from literature, laws 
and policy documents in Appendix 1 to this thesis.  
 
Any workable definition of ecological integrity will need to encompass all of 
its components that are or may become relevant to the particular situations in 
which the definition will be used.  This is necessary to avoid the risk that a 
definition fails to cover an element that is judged to be important and that 
may not have been evident when the definition was written.  In the next 
section I include various descriptions of possible elements of ecological 
integrity that need to be accommodated in a useful definition of ecological 
integrity for environmental biosecurity purposes. 
    
4.2.1 Elements of ecological integrity  
  
An analysis by Turner and Beazley based on nine commonly quoted 
definitions of ecological integrity suggested that an environment exhibiting 
ecological integrity:  
 

* is characteristic for its natural region; 
* sustains key processes such as nutrient cycling; 
* sustains viable populations of native species; 
* is stable; 
* does not exhibit a change in function when human activity is added or removed, or 
has little human influence; 
* contains the complete set of evolved elements or biodiversity; 
* has the ability to regenerate from stress; 
* continues to evolve; 
* is structurally and functionally complex; 
* is healthy; 
* uses energy efficiently; 
* can be considered useful as a baseline condition against which ecosystems with 
human activities can be compared; and 
* includes human uses that maintain the above values.394  

                                                
393 Woodley, S, ‘Ecological Integrity and Canada’s National Parks’ (2010) 72(2) The George Wright 
Forum 152. 
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Bosselmann listed the following characteristics common to ecosystem 
integrity (the terms ‘ecosystem integrity’ and ‘ecological integrity’ often seem 
to be used interchangeably, that is, the situation described by Woodley in 
1993395 has not changed): 
 

1.  presence of living and non-living elements; 
2.  a measurable degree of diversity (species, genes, chemicals, etc); 
3.  some degree of resilience (defined as the system’s ability to maintain relationships 

between system elements in the presence of disturbances); 
4.  a one-way net flow of energy (from outside to inside); 
5.  a carrying capacity for particular kinds of organisms; 
6.  existence in a state of non-equilibrium (i.e. they change through time); and 
7.  changes are irreversible (ecosystems do not return to a previous state, but evolve to a 

new form).396 
 
Freedman lists the following as characteristics associated with greater 
ecological integrity:  
 

resilience and resistance;  
biodiversity;  
complexity of structure and function;  
presence of large species; presence of higher-order predators;  
controlled nutrient cycling;  
efficient energy and transfer; and  
ability to maintain natural ecological values and components of a ‘natural’ 
community.397   

 
Kim, drawing on work by Griggs and his colleagues on planetary boundary 
issues,398 indicated how broadly the concept of ecological integrity can be 
described when he suggested that the concept includes, as well as healthy 
ecosystems:  
 

materials use;  
clean air; 
nutrient (nitrogen and phosphorus) cycles;  
hydrological cycles;  
ecosystem services;  
biodiversity; and  

                                                                                                                                          
394 Turner, K, and K Beazley, ‘An exploration of issues and values inherent in the concept of 
ecological integrity’ (2004) 32(2) Environments 45, 59. 
395 Woodley, S, Assessing and Monitoring Ecological Integrity in Parks and Protected Areas (PhD 
dissertation, University of Waterloo, 1993) 6. 
396 Bosselmann, K, Ecological integrity as the core meaning of sustainability (New Zealand Centre for 
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integrity.  
397 Freedman, B, ‘Ecological Integrity’ in Lerner, K, and B Lerner (eds), The Gale Encyclopedia of 
Science (4th ed) (Thomson Gale, 2008) http://www.encyclopedia.com/history/united-states-
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398 Griggs, D, M Stafford Smith, O Gaffney, J Rockström, M Öhman, P Shyamsundar, W 
Steffen, G Glaser, N Kanie, and I Noble, ‘Sustainable Development Goals for 
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climate stability.399 

A New Zealand study in 2005 concluded that the following elements are 
likely to provide the best guarantee that integrity is being maintained: 

Indigenous dominance - the level of indigenous influence on the composition, structure, 
biomass, trophic and competitive interactions, mutualisms, and nutrient cycling in a 
community.  

Species occupancy - the extent to which any species capable of living in a particular 
ecosystem is actually present at a relevant spatial scale.  

Environmental representation refers to the abiotic aspects of ecosystems and measures the 
distribution of indigenous biota across environmental gradients derived from data 
layers based on climate, soils, and geology.400  

In New Zealand Schallenberg and his colleagues reviewed eighteen working 
definitions of ecological integrity in a literature survey, concluding that four 
main components relating to natural heritage were commonly found in them: 
 

Nativeness; 
Pristineness; 
Diversity; and 
Resilience or adaptability.401 

 
Any definition needs to be capable of inclusive interpretation so that none of 
these elements will be left out, for example, in relation to monitoring and 
measuring, which will vary from case to case.  
 
In the following section I propose a definition considered suitable for 
biosecurity purposes that takes account of these considerations, and of the 
many approaches over time reflected in the definitions in Appendix 1.   
 
4.2.2 Proposed definition for biosecurity purposes 
 
It is evident that there is no settled definition readily applicable to specific 
cases such as Australian environmental biosecurity management, noting in 
particular that the need is to cover a wide variety of situations and actors, 
from individuals to national government and its institutions.  It is equally 
evident, however, from these various definitions and guidance points that 

                                                
399 Kim, R, Unravelling the Maze of Multilateral Environmental Agreements: 
A Macroscopic Analysis of International Environmental Law and Governance for the Anthropocene 
(PhD thesis, Australian National University, 2013) 106. 
400 Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of national 
and international systems and a proposed framework for future biodiversity monitoring by the 
Department of Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract 
Report: LC0404/122, 2005) 101 
https://pdfs.semanticscholar.org/23d6/fead5f1d2b992793c90b87b3d1a07f63a4c1.pdf.    
401 Schallenberg, M, D Kelly, J Clapcott, R Death, C MacNeil, R Young, B Sorrell and M 
Scarsbrook, Approaches to assessing ecological integrity of New Zealand freshwaters (New Zealand 
Department of Conservation, 2011) 11.  
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ecological integrity can be seen as a holistic concept and a framework that 
focuses on conserving native biodiversity, using the natural or historic range 
of variation as a reference point, and promoting resilience.402  There is scope 
to refine definitions within this overall framework to suit particular 
applications, including biosecurity.  
  
My aim in developing a definition of ecological integrity for legal and 
practical use in the biosecurity context is that it will: 

• be useful at all levels and situations of biosecurity activities, for 
example, from individuals to the national government; 

• be useful in all situations, from ‘wilderness’ to substantially 
transformed or intensively managed landscapes and activities; 

•  encompass all the different elements of biosecurity; 
• be integrative, that is, comprehend connective and holistic 

approaches such as biogeochemistry and earth system science as 
well as more specific traditional approaches such as conservation 
biology; 

• be open to assimilation of new knowledge and situations; 
• accept the randomness and unpredictability of evolution; 
• discourage rather than encourage legal challenges; 
• minimise the scope for endless argument about what it means 

where it does arise in a legal situation; and  
• be able to be understood and accepted internationally. 

 
The definition I am proposing as suitable for biosecurity purposes in 
Australia is: 

Ecological Integrity: The quality of an ecosystem* in which natural ecological processes 
sustain the function, composition and structure and evolution of the system within the 
natural range of variation and can withstand and recover from most perturbations 
imposed by natural environmental dynamics or human influences.  

*Ecosystem: A dynamic, open system of plants, animals and other organisms, 
together with the non-living components of the environment. 

This definition draws particularly on the broadly based approach from 
Turner and Beazley, on the approach by Gleeson and Quinn to making 
ecological integrity the foundation for successful environmentally-friendly 
farming, and on the United States 2012 Planning Rule for the National Forest 
System that gives primacy to ecological integrity in all public forest 
management.  
 
Turner and Beazley defined ecological integrity as: 
 

the state of an ecosystem that most fully maintains the ecological and intrinsic values of 
that ecosystem, where all elements (structural and functional) of the ecosystem are 

                                                
402 See, e.g., Wurtzebach, Z and C Schultz, ‘Measuring Ecological Integrity: History, Practical 
Applications, and Research Opportunities’ (2016) 66(6) BioScience 446, 447.   
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minimally influenced by human-induced stresses, thus supporting the continuing 
evolution of species and processes characteristic to the geographic region.403    

 
Their definition recognises the overlap of nature and human values and 
allows for continuing evolution, thus avoiding the problems of a definition 
that appears to refer to a static position at a given point in time.  Their 
approach also accommodates the need to recognise that there will be changes 
over time, but that these changes may not be predictable and so a 
precautionary approach is desirable.  There is scope with this approach to 
incorporate ecological integrity in laws so that the definitions and processes 
in the laws are not simply seen as reactive or likely to become unworkable as 
new knowledge and situations arise.  There are many commentaries 
regarding problems concerning the relationship between law and ecological 
integrity and similar concepts.404  Those problems will continue to hamper 
the achievement of improved environmental management, including for 
environmental biosecurity, if not addressed with a view to change. 
 
In 2013, Gleeson and I developed a definition to support a proposal for a shift 
in Australian agriculture to improve environment protection while 
improving profitability at the same time.405  Our definition was: 

                                                
403 Turner, K and K Beazley, ‘An exploration of issues and values inherent in the concept of 
ecological integrity’ (2004) 32(2) Environments 45, 60. 
404 See, eg, Kuhlman, K, ‘Making the Law More Ecocentric: Responding to Leopold and 
Conservation Biology’ (1996) 7 Duke Environmental Law & Policy Forum 133; Wood, S, G Tanner 
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E, G Mullally and C Sage (eds), Transdisciplinary Perspectives on Transition to Sustainability 
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Ecological Integrity: The quality of an ecosystem in which the natural ecological 
processes sustain the function, composition and structure of the system.  Ecosystem: A 
dynamic system of plants, animals and other organisms, together with the non-living 
components of the environment.406  
 

We needed a simply expressed and comprehensive definition that allowed 
farming systems to be placed in, rather than against, the natural systems on 
which they depend.  It needed to accommodate substantially transformed 
landscapes and novel and changing ecosystems.  The definition could form 
the starting point for management plans and arrangements that supported 
any environmental improvement, including for biosecurity.  At the same 
time, we believed that the definition would have credibility for a range of 
interests, for example, scholars, government agencies and industry and 
commercial interests.   
 
The definition in the United States 2012 Planning Rule for the National Forest 
System407 is: 

The quality or condition of an ecosystem when its dominant ecological characteristics 
(for example, composition, structure, function, connectivity, and species composition 
and diversity) occur within the natural range of variation and can withstand and 
recover from most perturbations imposed by natural environmental dynamics or 
human influence.408  

This definition is part of a quite comprehensive new arrangement for all 
forest management emphasising the significance of ecological integrity.  The 
Rule requires the pursuit of ecological integrity: 
 

The plan must include plan components, including standards or guidelines, to maintain 
or restore the ecological integrity of terrestrial and aquatic ecosystems and watersheds 
in the plan area, including plan components to maintain or restore structure, function, 
composition, and connectivity, taking into account:  

(i) Interdependence of terrestrial and aquatic ecosystems in the plan area.  

(ii) Contributions of the plan area to ecological conditions within the broader landscape 
influenced by the plan area.  

(iii) Conditions in the broader landscape that may influence the sustainability of 
resources and ecosystems within the plan area.  

(iv) System drivers, including dominant ecological processes, disturbance regimes, and 
stressors, such as natural succession, wildland fire, invasive species, and climate 
change; and the ability of terrestrial and aquatic ecosystems on the plan area to adapt to 
change.409 

                                                
406 Ibid 1. 
407 National Forest System Land and Resource Management Planning Federal Register Vol. 77 No.68 
21162 (2012). 
408 Ibid s 219.9 21271. 
409 Ibid s 219.8 (a) (1) 21264. 
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My proposed definition is intended to comprehend all these points of detail, 
a situation similar to that for biosecurity. 
 
My proposed definition also recognises that ecosystems are open, that is, 
they will always be subject to outside influences whether there is direct 
human intervention or not, as argued by Norton and others.410  This 
recognition of the openness of ecosystems is also needed to ensure that novel 
or hybrid ecosystems are included along with historic ecosystems.411  The 
proposed definition also encompasses the concepts of ecological health and 
resilience; Jax’ analysis suggests that the definitions and use of the concepts 
ecological integrity, ecological health and resilience often overlap.412 
 
An individual applying the concept of ecological integrity will consciously or 
unconsciously use an environmental condition reference base and a sense of 
his or her relationship to the issue in question and to the environment.  The 
next sections deal first with the questions of establishing condition reference 
points and then with reconciling anthropocentric and ecocentric 
perspectives. 
  
4.3 Reference conditions for applying ecological integrity  
 
Any form of environmental management, including for environmental 
biosecurity, requires a benchmark for making policy and management 
decisions and against which progress or regression can be measured.  
Decisions are also needed on the combination of anthropocentric and 
ecocentric approaches that should underlie a policy or management regime, 
as decisions and practices that affect biosecurity are inevitably based on 
human needs and considerations, and on perceptions of human-rest of 
nature relationships.  Without attention to these issues, the concept of 
ecological integrity will remain fuzzy,413 and the outcomes of its application 
random and variable.   
 
I explain in this section how simply using terms such as ecological integrity 
does not provide a practical guide to action.  Accepting that inevitably the 
consequences for humans will be an important, or even dominant, factor in 
decision making, I propose basing reference benchmarks on the Holocene 
geological epoch, which began about 12,000 years ago414 and is characterised 

                                                
410 Norton, B, ‘Change, Constancy, and Creativity: The New Ecology and Some Old Problems’ 
(1996) 7 Duke Environmental Law & Policy Forum 49; Pickett, S and R Ostfeld, ‘The Shifting 
Paradigm in Ecology’ in Knight, R and S Bates (eds), A New Century for Natural Resources 
Management (Island Press, 1995) 274-275. 
411 See, eg, Hobbs, R, E Higgs, C Hall, P Bridgewater et al, ‘Managing the whole landscape: 
historic, hybrid, and novel ecosystems’ (2014) 12(10) Frontiers in Ecology and the Environment 557. 
412 Jax, K, Ecosystem Functioning, (Cambridge University Press, 2010) 179. 
413 See, eg, Doremus, H, New Forest Service planning rule highlights the tension between flexibility 
and accountability (2012) Berkeley Law Legal Planet http://legal-planet.org/2012/03/27/new-
forest-service-planning-rule/. 
414 Walker, M, S Johnsen, S Olander Rasmussen, T Popp, J Steffensen, P Gibbard, W Hoek, J 
Lowe, J Andrews, S Bjorck, L Cwynar, K	Hughen, P Kershaw, B Kromer, T Litt, D Lowe, T 
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by a relatively stable climate. Its conditions have favoured the flourishing of 
human society.  All written history, agriculture and urban centres as we 
know them occurred within the Holocene.415  My approach is consistent with 
the VAST framework used for assessing ‘vegetation assets, states and 
transitions,’ (a key basis for Australian State of the Environment reporting on 
vegetation changes,416) with the National Standards for the Practice of Ecological 
Restoration in Australia,417 with guidance for applying the Convention on  
Biological Diversity418 and with guidance on specific issues such as rainforest 
regeneration.419 
 
The concept of planetary boundaries (see Chapter 2) is linked to the 
Holocene epoch, as the basis for establishing planetary boundaries is the 
desirability of avoiding conditions that could take the Earth system beyond 
the safe operating space for humans and the natural systems that support 
them.  I argue that a practical approach for biosecurity, which can be an issue 
regardless of whether the ecosystem or landscape is ‘wilderness’ or 
substantially transformed, is to use the concept of planetary boundaries as 
part of the reference framework.   
 
Decision making will always have an anthropocentric element, and so I 
further argue that the required combination of anthropocentric and 
ecocentric approaches will be an enlightened form of anthropocentrism that 
favours the level of ecocentrism that is most conducive to meeting Holocene 
epoch and planetary boundaries tests.  This approach is consistent with 
Roberts’ conclusion that: 
 

In all but a few cases, humans have been an integral part of ecosystems since present-
day climates and environments became established in the Holocene.  For most 
ecosystems, it is therefore effectively impossible to study environmental history 
separate from cultural history and vice versa.420     

 

                                                                                                                                          
Nakagawa, R Newnham and J Schwander, ‘Formal definition and dating of the GSSP (Global 
Stratotype Section and Point) for the base of the Holocene using the Greenland NGRIP ice core, 
and selected auxiliary records’ (2009) 24 Journal of Quaternary Science 3.  
415 See, eg, Tanner T and L Horn-Phathanothai, Climate Change and Development (Routledge, 
2014) 236. 
416 Metcalfe, D and E Buie, ‘Land, Vegetation’ in Australia state of the environment 2016 
(Department of the Environment and Energy, 2017) 7 
https://soe.environment.gov.au/theme/land/topic/2016/vegetation-0. 
417 Standards Reference Group (SERA), National Standards for the Practice of Ecological Restoration 
in Australia (Society for Ecological Restoration, Australasia, 2016) 5. 
418 Quoted in Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of 
national and international systems and a proposed framework for future biodiversity monitoring by the 
Department of Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract 
Report: LC0404/122, 2005) 66. 
419 Peeters, P, D Butler and M Laidlaw, Rainforests: Regrowth Benefits – Management Guideline 
(Department of Science, Information Technology, Innovation and the Arts, 2014) 14. 
420 Roberts, N, The Holocene: An Environmental History (Wiley-Blackwell, 3rd ed, 2013) 346. 
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4.3.1 Elaboration of the concept  
  
The potential breadth of the ecological integrity concept is illustrated by the 
observation that its key elements of biodiversity and ecosystem functioning 
are complex, scale dependent and not readily reduced to simple descriptions, 
as ‘ecosystem functioning’ refers to a virtually limitless set of processes, and 
‘biodiversity’ refers to an equally limitless set of ecological measures.421     
 
Therefore simply stating the concept is not helpful. It requires elaboration to 
become useful in practice. For example, others have argued that simply 
requiring attention to the related concept of sustaining biodiversity is 
incoherent, and that clear guidelines for managers are needed to avoid 
varied implementation and continued subservience to other interests.422  
Similarly, Sarkar has pointed out that a broad definition of biodiversity (an 
important element of ecological integrity) is useless for practical purposes.423  
 
The related concept of ecological biology has been described in many 
differing ways, reflecting the interests and backgrounds of the users,424 and 
the purposes for which the concept is used. 
 
Pursuant to my overall objective of making the concept meaningful in 
practice I now suggest a useful reference point and guidance for establishing 
baselines or goals in particular cases.  I argue for a general framework as a 
starting point (the Holocene epoch) with recognition of the need to 
accommodate a range of different landscapes and situations, and for use of 
planetary boundaries research and biodiversity as foundations for 
determining priorities and for developing action policies and programs in 
particular cases. 
 
4.3.2 The Holocene as starting point   
 
Using the Holocene epoch as a starting point or general frame of reference 
requires selecting a relevant period during the epoch, as natural conditions 
were continually changing as human impact increased.425  For example, 
Czech argues that in the United States a reasonable frame of reference for 
natural conditions to be used in applying ecological integrity would be from 

                                                
421 Naeem, S, R Colwell, S Diaz, J Hughes, C Jouseau, S Lavorel, P Morin, O Petchey and J 
Wright, ‘Predicting the Ecosystem Consequences of Biodiversity Loss: The Biomerge 
Framework’ in Canadell, J, D Pataki and L Pitelka (eds), Terrestrial Ecosystems in a Changing 
World (Springer, 2007) 115. 
422 Schultz, C, T Sisk, B Noon and M Nie, ‘Wildlife Conservation Planning Under the United 
States Forest Service’s Planning Rule’ (2013) 77(3) The Journal of Wildlife Management 428. 
423 Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012) 114. 
424 See, eg, Bowler, P, The Fontana History of the Environmental Sciences (Fontana Press, 1992) 364-
378.  
425 See, eg, Ruddiman, W, ‘The Anthropocene’ (2013) 41 Annual Review of Earth and Planetary 
Science 45. 
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approximately 800 A.D. (beginning of the medieval warm period) to about 
1800 (before the major impacts of fossil fuelled industrialisation).426 
  
In the Australian context, relatively stable conditions prevailed for perhaps 
tens of thousands of years until European settlement.  This situation is 
consistent with outcomes generally in hunter-gatherer societies.427  The 
condition of the environment in Australia in 1788 was a function of natural 
geological, climate and evolutionary processes with influences from activities 
of Aboriginal people.428  
 
The population of Australia grew slowly until about 1850, and began to 
accelerate after that.429  There was also an acceleration of new plant 
introductions after 1850.430  Most of post 1788 human instigated land use 
change occurred after 1850, for example, pastoral industries, the major 
default land use in most of the country.431  Therefore it is reasonable to 
assume that the condition of the environment in most of Australia had not 
much changed from 1788 to 1850, even though there were already important 
local impacts by 1850,432 with major biosecurity issues still only in their 
infancy.  The Holocene-1788-1850 approach is consistent with the approach 
taken in Convention on Biological Diversity guidance that, for practical 
purposes, some date be selected representing a period before human impacts 
began to accelerate.433 
 
The Holocene-1788-1850 approach is consistent with current ecological 
restoration process and practices.  Ecological restoration is described in 
Australia and internationally as ‘The process of assisting the recovery of an 

                                                
426 Czech, B, ‘A Chronological Frame of Reference for Ecological Integrity and Natural 
Conditions’ (2004) 44 Natural Resources Journal 1113.   
427 See, eg, Roberts, N, The Holocene: An Environmental History (Wiley-Blackwell, 3rd ed, 2013) 83-
177. 
428 See, eg, Rule, S, B Brook, S Haberle, C Turney, A Kershaw and C Johnson, ‘The Aftermath of 
Megafaunal Extinction: Ecosystem Transformation in Pleistocene Australia’ (2102) 335 Science 
1483; Horton, D, The Pure State of Nature (Allen & Unwin, 2000); Gammage, B, The Biggest Estate 
on Earth: How Aborigines Made Australia (Allen & Unwin, 2011); Pascoe, B, Dark Emu (Magabala 
Books, 2014) 
429 Australian Bureau of Statistics, 1301.0-Year Book of Australia, 2005 
http://www.abs.gov.au/ausstats/abs@.nsf/46d1bc47ac9d0c7bca256c470025ff87/6A5AABD76
21230ADCA256F7200832F77?opendocument. 
430 See, eg, the history in Cook, G and L Dias, ‘It was no accident: deliberate plant introductions 
by Australian government agencies during the 20th century’ (2006) 54 Australian Journal of 
Botany 601. 
431 See the map in Henzell, T, Australian Agriculture: Its History and Challenges (CSIRO 
Publishing, 2007) 61. 
432 See, eg, Ujma, S, A comparative study of indigenous peoples’ and early European settlers’ usage of 
three Perth wetlands, Western Australia 1829-1939 (Masters degree thesis, Edith Cowan 
University, 2012). 
433 Quoted in Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of 
national and international systems and a proposed framework for future biodiversity monitoring by the 
Department of Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract 
Report: LC0404/122, 2005) 66 
https://pdfs.semanticscholar.org/23d6/fead5f1d2b992793c90b87b3d1a07f63a4c1.pdf.    
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ecosystem that has been degraded, damaged or destroyed.’434  The National 
Standards for the Practice of Ecological Restoration in Australia, released with an 
approving introduction by the Commonwealth Minister for Environment, 
define reference condition as: 

Reference ecosystem a real or notional community of organisms able to act as a model 
or benchmark for restoration. A reference ecosystem usually represents a non- 
degraded version of the ecosystem complete with its flora, fauna, functions, processes 
and successional states that would have existed on the restoration site had degradation, 
damage or destruction not occurred—but should be adjusted to accommodate changed 
or predicted environmental conditions.435  

This proposed reference base of 1788-1850 is also used in the VAST 
framework for assessing ‘vegetation assets, states and transitions’ which is a 
key basis for Australian State of the Environment reporting on vegetation 
changes436.  VAST relates directly to ecological integrity, as it provides a 
rationale and method for measurement, monitoring and mapping change in 
ecosystem structure, composition and function (i.e. key ecological 
characteristics) over time.437  

My proposed approach raises two important issues – whether we have the 
knowledge necessary for making 1788-1850 comparisons and decisions, and 
whether it might be better to use our transformed environmental conditions 
at later dates as the benchmark. 

There is already a considerable and growing body of knowledge about the 
1788-1850 conditions, as illustrated by Gammage’s,438 and Kelly’s439 many 
examples, and by specific examples such as from Pardoe and Hutton.440  
Kanowski has pointed out that there are many examples of relatively natural 

                                                
434 Standards Reference Group (SERA), National Standards for the Practice of Ecological Restoration 
in Australia (Society for Ecological Restoration, Australasia, 2016) 5 
http://www.seraustralasia.com/standards/NationalRestorationStandards-
RestorationEcologyWithCaseStudies.pdf; MacDonald,T, G Gann, J Jonson and K Dixon, 
International standards for the practice of ecological restoration – including principles and key concepts 
(Society for Ecological Restoration, 2016) 9 
http://c.ymcdn.com/sites/www.ser.org/resource/resmgr/docs/SER_International_Standard
s.pdf. 
435 Ibid 31. 
436 Metcalfe, D and E Buie, ‘Land, Vegetation’ in Australia state of the environment 2016 
(Department of the Environment and Energy, 2017) 7 
https://soe.environment.gov.au/theme/land/topic/2016/vegetation-0 
437 Yapp, G and R Thackway, ‘Responding to Change — Criteria and Indicators for Managing 
the Transformation of Vegetated Landscapes to Maintain or Restore Ecosystem Diversity’ in Lo, 
Y-H, J Blanco and S Roy, Biodiversity in Ecosystems - Linking Structure and Function (InTech, 2017) 
112.  
438 Gammage, B, The Biggest Estate on Earth: How Aborigines Made Australia (Allen & Unwin, 
2011). 
439 Kelly, L, The Memory Code (Allen & Unwin, 2016).  
440 Pardoe, C and D Hutton, Aboriginal heritage as ecological proxy in south-eastern Australia: A 
Barapa wetland case study (paper presented at 2017 EIANZ Annual Conference Tu Kaha: Stand 
tall: Fronting up with wicked solutions). 
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reference sites in Australia and the United States.441  As in the United States 
case, there are ethnographic, archeological, paleoecological, and historic 
sources of information in Australia.442 A different starting point in time for a 
benchmark would still have knowledge limitations.  There is still limited 
knowledge of the Australian environment as it is now and how it has 
evolved.443  Any such later starting point could therefore inadvertently 
reinforce rather than help overcome post 1788 environmental degradation by 
effectively entrenching past harm.  It would also be inconsistent with the 
Australian ecological restoration standard mentioned above. 

While the Holocene provides a general benchmark its application will 
depend on the circumstances and goals in specific cases and the need to deal 
with novel and hybrid landscapes.  The Holocene benchmark will remain the 
fallback position, but in practice, may be unattainable.  Guidance is desirable 
for those cases. 

4.3.3 Applying the general Holocene condition test 
 
Application of the general Holocene condition test needs to be based on 
practical tests derived from scientifically derived and community knowledge 
and local social considerations.  Laws seldom provide assistance in this.444 
 
Chu and Karr emphasise the desirability of assessing biotic condition by 
reference to the condition that might be expected in a place with little or no 
human influence.445  Others, however, have emphasised that the common 
situation now is dealing with novel or hybrid ecosystems, and that even 
‘wilderness’ areas will have been changed by global changes involving 
human activities so that an ideal involving some sense of past naturalness is 
an unrealistic goal or test, as achieving it may no longer be possible.446  

In practice biosecurity problems are spread across all ecosystems, whether 
relatively natural in an historical sense, or substantially transformed, such as 
in cities.  In the weeds context, we also have to deal with ‘commercial weeds,‘ 

                                                
441 Kanowski, J, ‘Review of Van Andel, J and J Aronson Restoration Ecology: The New Frontier 
(Blackwell Publishing, 2012)’ (2014) 15(1) Ecological Management & Restoration e1.     
442 Czech, B, ‘A Chronological Frame of Reference for Ecological Integrity and Natural 
Conditions’ (2004) 44 Natural Resources Journal 1128; see an example of combining different 
sources of information in Rick, T and R Lockwood, ‘Integrating Paleobiology, Archeology, and 
History to Inform Biological Conservation’ (2012) 27(1) Conservation Biology 45.    
443 State of the Environment 2011 Committee, Australia state of the environment 2011 
(Department of Sustainability, Environment, Water, Population and Communities, 2011) 
Summary https://www.environment.gov.au/science/soe/2011-report/summary. 
444 Richardson B, ‘Restoring layered geographies: ecology, society and time’ (2017) 26(2) Griffith 
Law Review 154. 
445 Chu, E, and J Karr, ‘Environmental Impact: Concept, Consequences, Measurements’ in Levin, 
S (ed), Encyclopedia of Biodiversity, Volume 3, 2nd ed (Academic Press, 2013) 278. 
446 Balmford, A and W Bond, ‘Trends in the state of nature and their implications for human 
well-being’ (2005) 8 Ecology Letters 1218; Hobbs, R, E Higgs, C Hall, P Bridgewater et al, 
‘Managing the whole landscape: historic, hybrid, and novel ecosystems’ (2014) 12(10) Frontiers 
in Ecology and the Environment 557. 
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that is, introduced species that have commercial use, but may also have 
detrimental effects on the environment.447  We must deal with all such 
ecosystems, whether hybrid or novel.  This situation can be dealt with by 
establishing comparison reference conditions relevant to the 
circumstances.448  

British Columbia Parks in Canada provides a practical example, with 
ecological integrity being managed in different ways in differing 
circumstances: 

1. Protected areas where ecological integrity plays a dominant role;  
2. Protected areas where ecological integrity is addressed in a limited manner; and  
3. Protected areas where components of ecological integrity are actively managed.449  

In a similar vein, ecological integrity has proven useful in choosing 
landscape configurations that balance natural and cultural goals, as well as 
contributing to understanding the impacts of important regional stressors, in 
managed forests in the United States.450   

The authors of an ecological integrity assessment framework developed for 
the National Park Service in the United States confidently conclude that areas 
of mixed history with even intensive human manipulation can be integrated 
into an assessment framework.451  This conclusion is supported by the 
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12(10) Frontiers in Ecology and the Environment 557; Bridgewater, P and L Yung, ‘The Policy 
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(eds), Novel Ecosystems: Intervening in the New Ecological World Order (John Wiley & Sons, 2013) 
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Environment 308.     
451 Unnasch, R, D Braun, P Comer and G Eckert, The Ecological Integrity Framework: A Framework 
for Assessing the Ecological Integrity of Biological and Ecological Resources of the National Park System. 
Report to the National Park Service (2009) 20. 



 105 

ecological integrity assessment work on New Jersey Pinelands in the United 
States.452  Ecological integrity is being incorporated into a proposed 
environmental framework for assessing sustainable land management of 
New Zealand’s production landscapes.453   

These examples indicate that we can accommodate common situations where 
a relevant reference condition may be needed to relate to an historic 
condition, the best of today’s conditions, the condition of systems with 
minimum direct human impact, or an achievable improved condition.  There 
will be a need to determine ‘desired conditions’ as goals on a case by case 
basis.  This conclusion mirrors that of Lee and colleagues in New Zealand 
who concluded that: 

baselines or goals for conservation have to be set specifically for each ecosystem, 
utilising all relevant information.  The ecosystem needs to retain a natural character and 
its full complement of species, but ‘ecological integrity’ can be a characteristic of an 
ecosystem with many different states.454 

There are also direct practical links between environmental biosecurity, 
ecological integrity and human needs and preferences that will inevitably 
influence decisions.  Environmental biosecurity is closely tied to human 
wellbeing and its management requires human action.  For example, as 
indicated in Chapters 2 and 3, Australian biosecurity is firmly tied to support 
for rural industries and trade, is governed by world trade rules rather than 
environmental obligations, and is administered almost entirely by 
agriculture agencies.  This no doubt may influence selection of reference 
conditions that favour or make least change to prevailing industries and 
economic conditions. 
 
Chu and Karr emphasised the close link between human activities and 
ecological integrity by referring to the need to apply the concept by reference 
to such factors as the need to maintain ecological health455 (the management 
of human activities so that they do not compromise a place’s capacity to 
support those activities).456 
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In all cases the aim will be to achieve a desired ecological condition: what the 
landscape/ecosystem will look like after social, economic and environmental 
management goals have been achieved.457  Stoddard and colleagues have 
proposed using the terms historical condition, least disturbed condition, 
minimally disturbed condition and best attainable condition.458  They used 
Australian examples in developing their argument.  These terms can 
accommodate all the situations described above.  Stoddard and colleagues 
also used European examples based on the implementation of the Water 
Framework Directive,459 the 2000 European Union law establishing a 
framework for European Community action on water policy.  Using their 
proposed approach in Australia would meet the international acceptability 
test I proposed above in Chapter 4.2.2. 

4.4 Determining priorities within the framework 

Once a desired condition within the Holocene framework is established there 
will be a need to determine priorities for action. One element or priority is 
the environmental or ecosystem component that leads to the desired 
condition.  I now argue that the planetary boundaries and biodiversity can 
provide foundations for establishing priorities when applying the ecological 
integrity concept.  I also argue the need to correlate values, belief and action. 

4.4.1 Planetary boundaries and biodiversity 

Linking the Holocene approach with current planetary boundaries 
knowledge would involve giving priority to actions that attacked 
environmental biosecurity in situations where planetary boundaries are 
already being exceeded (climate change, nitrogen cycles and biodiversity 
loss) or are most at risk (phosphorous cycle, ocean acidification).460  The 
following diagram illustrates the latest planetary boundaries conclusions.461 
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In all cases, attention to planetary boundaries would mean that desired 
conditions would involve improved biodiversity conditions and less impact 
on atmospheric composition and on geobiochemical processes from nitrogen 
and phosphorus sources.  The direct relevance of these for local conditions 
will often be apparent from sources such as regional and catchment 
management plans.  The planetary boundary headings provide guidance on 
what else to look for in settling on desired conditions.  For example, in many 
areas of Queensland desired conditions would normally include elements 
that addressed land-system change and climate change to overcome past 
land clearing problems, reduce future ones, reduce greenhouse gas emissions 
and adapt to the climate change already underway.  There are examples in 
the case studies in Chapter 7. 

Using planetary boundaries does not mean that lower priority issues cannot 
also be pursued.462  In all cases, the priorities for action should include 
elements judged necessary or desirable to foster the long term sustainability 
of the system, or at least seek to ensure that the system will not degenerate 
easily by itself or in response to external pressures.   

                                                
462 As raised, eg, by Shlesinger, W, Planetary boundaries: Thresholds risk prolonged degradation 
(Nature Reports: Climate Change, 2009) 
http://www.nature.com/climate/2009/0910/full/climate.2009.93.html. 
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Use of planetary boundaries in the environmental biosecurity context is 
consistent with the conclusion by others that reducing the extent and 
influence of the global changes referred to in Chapter 2 is an ideal starting 
point for management of novel ecosystems.463  Maloney has suggested the 
need to research how to link planetary boundaries with new legal regimes 
aimed at living within ecological limits.464  My use of planetary boundaries in 
the environmental biosecurity context is an example of such research.   

Biodiversity is an important aspect of planetary boundaries.  Researchers 
have described it as a particularly important indicator of the state of the 
global environment.465  Biodiversity is a major linking factor in all natural 
systems, as it is an expression of the interaction of all the forces of the Earth 
system, including human activities, at work in a particular time and place.  It 
changes with changes in any component in the Earth system.  A major 
review of the place of biodiversity in the planetary boundaries context refers 
to ‘biodiversity’s key role in supporting a safe operating space for humanity 
through its interactions with other boundaries, suggesting an immediate area 
of focus for scientists and policy-makers.’466  

Australia is one of the few countries recognised as mega-biodiverse.467  
Biodiversity is also used as a key component in a practical environmental 
management system in use in Australia – the Certified Land Management 
System.468  That system requires attention to biodiversity because it can be 
related to any other environmental or land management issue under notice.  
A report for the rice industry that aims to provide a basis for increasing 
environmental values in rice farming is an example linking biodiversity and 
production landscapes and seeking the best attainable condition, and of 
dealing with the relativities and trade-offs that are often needed if progress is 
to be made.469  In that case, the overall goal was to increase habitat diversity 
on farms and in the neighbourhood  to reduce key threatening processes in 
the region.470  The report recognised that the ‘best attainable condition’ 
would inevitably vary from place to place.471  The use of ecological principles 

                                                
463 Zedler, J, J Doherty and N Miller,’ Shifting restoration policy to address landscape change, 
novel ecosystems, and monitoring’ (2012) 17 Ecology and Society 36.   
464 Maloney, M, The role of regulation in reducing consumption by individuals and households in 
industrialised nations (PhD thesis, Griffith University, 2014) 261. 
465 Steffen, W, A Persson, L Deutsch, J Zalasiewicz, M Williams et al,’ The Anthropocene: From 
Global Change to Planetary Stewardship’ (2011) 40(7) Ambio 739. 
466 Mace, G, B Reyers, R Alkemad, R Biggs, F Chapin III, S Cornell, S Dı ́az, S Jennings, P 
Leadley, P Mumby, A Purvis, R Scholes, A Seddon, M Solan, W Steffen and G Woodward, 
‘Approaches to defining a planetary boundary for biodiversity’ (2014) 28 Global Environmental 
Change 289, 296.  
467 https://www.environment.gov.au/biodiversity/conservation/hotspots; Mittermeier, R and 
C Mittermeier (eds), Megadiversity: Earth's biologically wealthiest nations (Cemex, 1997). 
468 http://www.almg.org.au. 
469 Freudenberger, D and J Stol, A Biodiversity Strategy and Plan for the Australian Rice Industry 
(CSIRO Sustainable Ecosystems, 2002). 
470 Ibid 2. 
471 Ibid 9. 
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to link biological diversity and agricultural production in the Western 
Australia wheatbelt472 is another example. 

In this section I have demonstrated that priorities for action when using the 
ecological integrity concept should include protection of planetary 
boundaries and biodiversity. 

4.4.2 Correlating values, beliefs and action473   

How environmental biosecurity will be managed will depend on the needs, 
values, resources and knowledge of the actor.  As improvements in 
environmental biosecurity depend on human beliefs and acts, we need to 
consider the most productive approaches to human decision making and 
action in this context.   

Sarkar’s conclusion from an environmental philosophy perspective is that 
practical action will involve social choices based on cultural values that 
should flow from discussions about preferred outcomes,474 and that the 
issues involved in making these choices are unavoidably normative.475  
Sarkar’s points are consistent with the conclusions by Schallenberg and 
colleagues in New Zealand when developing a practical program for using 
ecological integrity that the concept is a normative concept and therefore 
subjective, relating to prescribed norms or human values.476  Haynes and 
colleagues made this very clear when developing a framework for an 
Oregon, USA, river basin that required attention to ecological integrity:  

This framework defines the role of science in ecosystem management as providing 
information for the decision-making process.  This information helps clarify feasible 
boundaries, options within the boundaries, consequences of those options, and trade-

                                                
472 Lambeck, R, Landscape Planning for Biodiversity Conservation in Agricultural Regions 
(Department of the Environment and Heritage, 1999 Biodiversity Technical Paper No. 2). 
473 This section draws on several sources, including Carbon, B, Environmental Protection 
(Environmental Protection Authority, Western Australia, 1992); Kuhlmann, W, ‘Making the 
Law More Ecocentric: Responding to Leopold and Conservation Biology’ (1996) 7 Duke 
Environmental Law & Policy Forum 133; Plumwood, V, ‘Androcentrism and Anthrocentrism: 
Parallels and Politics’ (1996) 1(2) Ethics and the Environment 119; Grey, W, ‘Environmental Value 
and Anthropocentrism’ (1998) 3(1) Ethics and the Environment 97; Frodeman, R and D Jamieson 
(eds), ‘The Future of Environmental Philosophy’ (2007) 12(2) Ethics and the Environment 117; 
Plumwood, V, Can environmental philosophy save the world? (2007) (transcript of ABC radio 
interview 15.9.2007); Mathews, F, ‘Environmental Philosophy’ in Trakakis, N and G Oppy (eds), 
A Companion to Philosophy in Australia and New Zealand (Monash University Publishing, 2010); 
Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012); Washington, 
H, Human Dependence on Nature (Routledge, 2013) 71.   
474 Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012) 115. 
475 Ibid 138.  
476 Schallenberg, M, D Kelly, J Clapcott, R Death, C MacNeil, R Young, B Sorrell and M 
Scarsbrook, Approaches to assessing ecological integrity of New Zealand freshwaters (New Zealand 
Department of Conservation, 2011) 7. 
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offs between options.  The role of decision-makers is to choose among options; it is not 
the role of science.477 

I concluded in Chapter 2 that the anthropocentric bias hampering improved 
environmental biosecurity reflects the failure to understand our dependence 
on nature, failure to base policies and practices on increasing common 
knowledge about the natural world, and, it has been suggested, by a 
casualness about those natural elements that are unpriced, such as air and 
photosynthesis that in days gone by seemed to be indestructible gifts of 
nature.478  We are still not in a position to assume that there would be 
industry and government willingness to overcome the problem described by 
eminent biologist and naturalist E. O. Wilson in 1992: ‘Only in the last 
moment of human history has the delusion arisen that people can flourish 
apart from the rest of the living world.’479 
   
Therefore in practice an ecocentric approach, that is, one that sees the world 
as ‘an intrinsically dynamic, interconnected web of relations in which there 
are no dividing lines between the human and the non-human’ is unrealistic 
as the primary basis for biosecurity management.480  It is commonly asserted 
that Leopold, the ‘founding father’ of the ecological integrity concept, based 
his ideas on ecocentrism.481  This observation reinforces the conclusion that 
both ecocentric and anthropocentric approaches will be brought to bear, and 
that there is a need for a reconciliation between anthropocentric and 
ecocentric perspectives in applying ecological integrity. 
 
The concept of ecosystem services has been used to link ecology and human 
wellbeing.  A simple, practical definition that has been used in a practical 
application in Queensland is ‘ecosystem services are the goods and services 
provided by (natural and semi-natural) ecosystems that benefit, sustain and 
support the well-being of people.’482  One impact of using the ecosystem 

                                                
477 Haynes, R, R Graham and T Quigley (eds), A Framework for Ecosystem Management in the 
Interior Columbia Basin (United States Department of Agriculture, Forest Service, 1996) 3.  
478 Krutilla, J, ‘Economics and the environment: A time for taking stock’ in Gorrie, G (ed), 
Environmental Economics: National Environmental Conference Canberra 1978 (Department of 
Science and the Environment, 1979) 5. 
479 Wilson, E, The Diversity of Life (Harvard University Press, 1992) 349. 
480 Eckersley, R, Environmentalism and Political Theory: Towards an Ecocentric Approach (UCL 
Press, 1992) 49. 
481 See, eg, Grey, W, ‘Anthropocentism and deep ecology’ (1993) 71(4) Australasian Journal of 
Philosophy 463, 464; Burns, G, S Moore and J Macbeth, ‘Should dingoes die? Principles for 
engaging ecocentric ethics in wildlife tourism management’ (2011) 10(3) Journal of Ecotourism 
179, 183; Woods, M, ‘Ecocentrism’ in Mulvaney, D (ed), Green Politics; An A-to-Z Guide (SAGE 
Reference Series on Green Society, 2010) 114 
http://web.a.ebscohost.com.libraryproxy.griffith.edu.au/ehost/ebookviewer/ebook/ZTAwM
HR3d19fOTg2NzczX19BTg2?sid=c71935cc-fba5-4836-8d76-
8df53ec17cbb@sessionmgr4008&vid=0&format=EB&lpid=lp_111&rid=0; Plicanic, S, ‘The 
Concept of New (Ecocentric) Legal Philosophy’ (2004) Gatherings: journal of the international 
community for ecopsychology Note 33 http://www.ecopsychology.org/journal/ezine/law.html; 
Washington, H, Human Dependence on Nature (Routledge, 2013) 71.   
482 SEQ Catchments (coordinator) The SEQ Ecosystems Framework (2005) 1  www.ecosystem 
servicesseq.com.au/index.html. 
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services concept is to demonstrate the direct links between human needs and 
natural systems, thus reinforcing the need for ecocentric thinking to help 
preserve the ecosystem benefits.483  The relevance of applying the ecological 
integrity concept to ecosystem service considerations is explored below in 
Chapter 4.5.3. 
 
We need a position or series of propositions that recognise that biosecurity is 
inextricably linked with human activities that will frequently be driven by 
short term needs and reconciles those propositions with our knowledge that 
the earth system whose elements are drawn upon to meet those needs is a 
closed system and that environmental degradation reduces human options.  
The aim is to combine facts, such as the problems caused by biosecurity 
issues, the nature of human day to day activities and generally agreed 
scientific knowledge, with values and beliefs so that outcomes are positive 
for environmental biosecurity. 
 
We want to achieve a situation like that described by Birch, an Australian 
biologist, in 1975: 
 

A prior requirement of any global society is that it be so organized that human life and 
other living creatures on which human life depends can be sustained indefinitely within 
the limits of the Earth.  A second requirement is that it be sustained at a quality that 
makes possible fulfillment of human life for all people.  A society so organized to 
achieve both these ends we can call a sustainable global society…with a new sort of 
science and technology governed by a new sort of economics and politics.484   

 
I suggest the following propositions, flowing from the overarching idea that 
the interactions of all life systems need to sustain the support systems for all 
of them, mutually and reciprocally: 
 

• humanity is part of the Earth system and cannot survive on its own;  
• human needs and eco-system services are met from natural systems, 

which cannot provide them if lost or degraded; 
• options for current and future generations should be increased 

rather than reduced;     
• the reference frame for policy and action should not be that one 

species, homo sapiens, is the only centre of value; 
• other species should not be starved of resources;  
• a sustainable biosphere is necessary for achieving human goals; 
• nature is an active agent in achieving human welfare and has 

independent value; and 

                                                
483 See, eg, Pittock, J, S Cork and S Maynard, ‘The state of the application of ecosystems services 
in Australia’ (2012) 1 Ecosystem Services 111, 116-117; Washington, H, Human Dependence on 
Nature (Earthscan, 2013) 27-41 
484 Birch, C, ‘Creation, Technology, and Human Survival,’ (presentation at the World Council of 
Churches Assembly, Nairobi, Kenya, 1975) (1976) 28(1) The Ecumenical Review 66.    
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• policy and action should foster an enriched understanding of 
human interests that explicitly acknowledge obligations to, and the 
value of, natural systems. 

 
These kinds of propositions can be interpreted in different ways by different 
people and interests.  In practice, they would need to be developed and 
presented in ways that suited particular audiences and situations, even with 
the risk that different groups and individuals could still reach different 
conclusions from the same material.  In some cases, it may also be possible to 
simplify or refine these propositions because of the narrow scope of an issue, 
for example, a pathogen with limited impact on a single plant species in an 
easily defined locality.  In others, however, such as major weed problems, a 
more expansive and comprehensive approach is needed.485    
 
The conclusions I have reached in the preceding sections are summarised in 
Box 2. 

                                                
485 See, eg, Humphries, S, R Groves, D Mitchell, G Hallegraeff and J Clark, ‘Plant Invasions of 
Australian Ecosystems’ in Longmore, R (exec ed), Plant Invasions: the Incidence of Environmental 
Weeds in Australia (Australian National Parks and Wildlife Service, Kowari 2, 1991); Cocks, D, 
Use with Care: Managing Australia’s Natural Resources in the Twenty-first Century (New South 
Wales University Press, 1992); Hobbs, R and S Humphries, ‘An Integrated Approach to the 
Ecology and Management of Plant Invasions’ (1995) 9(4) Conservation Biology 761; Sindel, B (ed), 
Australian Weed Management Systems (R. G. & F. J. Richardson, 2000); Serrated Tussock Working 
Party for NSW and the ACT, Improving Serrated Tussock Control (2012) 
http://www.serratedtussock.com.au/?i=88&policy-papers. 
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Box 2 

Definition 

Ecological Integrity: The quality of an ecosystem* in which natural ecological processes 
sustain the function, composition and structure and evolution of the system within the 
natural range of variation and can withstand and recover from most perturbations imposed 
by natural environmental dynamics or human influences.   

*Ecosystem: A dynamic, open system of plants, animals and other organisms, together with 
the non-living components of the environment. 

Reference Condition 
 

General reference benchmark for policy and action: Use the state of the environment as close as 
possible to that prevailing in Australia in the Holocene epoch in the 1788-1850 period as a 
primary benchmark, noting that this provides a guide to action rather than an ‘absolute.’ 
 
Applying the framework: Recognise that ecological integrity may need to be applied in many 
different situations, in a range of environments that are minimally disturbed to intensively 
transformed and managed systems.  The goal can be achieving an historical condition, a 
least disturbed condition, a minimally disturbed condition or a best attainable condition – a 
‘desired condition’ on a case by case basis. 
 
Particular cases: Effective action may be limited to achieving ecological health - the 
management of human activities so that they do not compromise a place’s capacity to 
support those activities in perpetuity.  
 

Priorities 
 

General priorities within the framework: Issues identified in planetary boundaries research 
where ‘safe operating limits’ have been judged to be exceeded, currently climate change, 
nitrogen cycle and biodiversity should be given high priority.  Other boundaries currently at 
risk are ocean acidification and phosphorus cycle.  Biodiversity is emphasised because of its 
significance in Australia and because it provides a link to all the other issues.  
 
Dynamic processes and continuity: Ecological integrity action should include elements that 
foster the long term sustainability of the system, or at least that seeks to ensure that the 
system will not degenerate easily by itself or in response to external pressures. 
 

Correlating Values, Beliefs and Action 
 

Understanding of human-nature relationship: Action should be based on the overarching idea 
that the interactions of all life systems need to sustain the support systems for all of them, 
mutually and reciprocally, and base policy and action on the assumptions that: 

• humanity is part of the Earth system and cannot survive on its own;  
• human needs and eco-system services are met from natural systems, which cannot 

provide them if lost or degraded; 
• options for current and future generations should be increased rather than reduced;     
• the reference frame for policy and action should not be that one species, homo sapiens, 

is the only centre of value; 
• other species should not be starved of resources;  
• a sustainable biosphere is necessary for achieving human goals; 
• nature is an active agent in achieving human welfare and has independent value; and 

 



 114 

• policy and action should foster an enriched understanding of human interests that 
explicitly acknowledge obligations to, and the value of, natural systems. 

 
In the next section I canvass the benefits the concept of ecological integrity 
can provide for improved environmental biosecurity.  These benefits would , 
of course, also apply to other environmental issues. 
  
4.5 Advantages of the ecological integrity concept for environmental 
biosecurity 
 
The only point in pursuing ecological integrity as a basis for improvement in 
environment biosecurity is if it can be shown to deliver advantages over the 
status quo.  The overall advantages of the concept are that it counters any 
tendency to fragmented and reductionist approaches that militate against 
broadly based, connected solutions to problems, and therefore that it 
provides a basis for holistic risk assessment and management.486  The specific 
advantages I see for using ecological integrity in environmental biosecurity 
are: the integrative capacity of the concept; its flexibility; its relationship to 
existing environmental obligations, policies and systems; its relationship to 
ecosystem services; its transformative power and the potential for its 
application with new paradigms and legal approaches.  In the following 
discussion I explain these advantages and illustrate the strength of the 
ecological integrity concept using weeds as an example.  
 
These advantages will only have maximum impact in the right frameworks.  
Therefore subsequent Chapters include law and administration proposals 
and practical scenarios to reduce the likelihood of misinterpretations and 
trade-offs that work against improved environmental biosecurity. 
 
4.5.1 Integrative capacity of the concept 
 
Ecological integrity ensures a wider rather than narrower perspective on 
problems, has proven to be valuable in improving ecosystem management 
overseas and accommodates the complex dynamics of the earth system.  
Ecological integrity has potential for simplifying biosecurity regulation and 
legal problems by providing an overriding obligation, for example, see the 
United States 2012 Planning Rule for the National Forest System in Chapter 
4.2.2 above. 
 
Dealing effectively with many environmental biosecurity issues, including 
weeds, requires an ecosystem approach as the focus of attention, for 
example, the weed species will have become integrated into its surrounding 

                                                
486 See, eg, Karr, J and E Chu, Restoring Life in Running Waters: Better Biological Monitoring, 
(Island Press, 1999); Chu, E, and J Karr, ‘Environmental Impact: Concept, Consequences, 
Measurements’ in Levin, S (ed), Encyclopedia of Biodiversity, Volume 3, 2nd ed, (Academic Press, 
2013) 278.    
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environment.487  Focussing on an ecosystem rather than on just one element 
of a problem requires an integrated approach.  Ecological integrity has been 
suggested as the best basis for this integration in the analogous case of 
protected area management.488  Using ecological integrity as a basis for 
decision making means that each of the major ecosystem elements (function, 
composition and structure) and the relationships among them will need to be 
considered.  An integrated approach permits giving priority to one or a few 
aspects of the elements, but does mean their relationship to others will be 
under notice, and hence more easily taken into account.  The full benefit of 
this integrative approach may depend on a mixture of law reform and 
improved coordination among decision makers.489 
 
This integrative characteristic of ecological integrity has been endorsed in the 
Australian legal system, particularly in New South Wales: 
 

At a macro level, ecological integrity involves conservation of the ecological processes 
that keep the planet fit for life.  They ‘shape climate, cleanse air and water, regulate 
water flow, recycle essential elements, create and recreate soil, and enable ecosystems to 
renew themselves’…  
 
Maintaining ecological integrity involves maintaining ecosystem health.  Ecosystems 
become unhealthy if their community structure (species richness, species composition 
or food web architecture) or ecosystem functioning (productivity, nutrient dynamics, 
decomposition) has been fundamentally upset by human pressures… 
  
Maintaining ecological integrity also involves maintaining ecosystem functioning and 
ecosystem services.  Ecosystem functioning is ‘the sum total of processes such as the 
cycling of matter, energy, and nutrients operating at the ecosystem level’…Ecosystem 
services are ‘the wide array of conditions and processes through which ecosystems, and 
their biodiversity, confer benefits on humanity; these include the production of goods, 
life support functions, life-fulfilling conditions, and preservation of options’…  
 
The conservation of threatened species is an essential action in the conservation of 
species diversity, and hence of biological diversity, and of ecological integrity.490 

 
There is overseas evidence of the benefits of using ecological integrity as an 
integrative tool.  Kwak and Freeman illustrated this value of using an 
ecological integrity approach with a study of aquatic management in the 
United States, which has often begun from a narrow fisheries basis, but has 
been incorporating ecological integrity since the 1980s: 

                                                
487 See, eg, Hobbs, R and S Humphries, ‘An Integrated Approach to the Ecology and 
Management of Plant Invasions’ (1995) 9(4) Conservation Biology 761, 765. 
488 Woodley, S, K MacKinnon, S McCanny, R Pither, K Prior, N Salafsky, and D Lindenmayer, 
(2015) ‘Managing protected areas for biological diversity and ecosystem functions’ in Worboys, 
G, M Lockwood, A Kothari, S Feary and I Pulsford (eds), Protected Area Governance and 
Management (ANU Press, 2015) 651, 658.  
489 See, eg, Boxelaar, L, M Paine and R Beilin, ‘Community engagement and public 
administration: Of silos, overlays and technologies of government’ (2006) 65(1) Australian 
Journal of Public Administration 113. 
490 Bentley v BGP Properties Pty Ltd [2006] NSWLEC 34; (2006) 145 LGERA 234, 243–244 [60]–[63].   
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Incorporating ecological integrity concerns into the management process compels a 
broad, integrated, and holistic view.  Integrating management approaches, such as 
adaptive management and structured decision making, is leading to improvement in 
the management process, results, and public support.  The role of fisheries managers in 
educating constituents and the public on sustainable resource use and ecological 
integrity goals is paramount to effecting long-term change.491  

One potential advantage of practices involving an integrated approach is the 
increased opportunity for resolution of legal issues involving environmental 
biosecurity, for example, weeds (and other natural resource management) to 
be based on scientific and comprehensive understanding rather than on rigid 
or backward looking definitions.492  The desirable outcomes of ensuring a 
holistic approach, accommodating the dynamics of the earth system and 
minimising the risks of unexpected undesirable side effects could be 
achieved by basing weeds and other natural resource management and 
environment protection policies and programs on ecological integrity.  This 
approach can take account of overseas experience where various challenges 
to successful implementation have been identified – see Chapter 8 below. 
 
4.5.2 Flexibility 
  
Ecological integrity can be used with great flexibility.  As it is a broadening 
rather than narrowing or reductionist concept, it can be used with any level 
of personal aspiration, knowledge and resources, and can be used to 
accommodate changing natural and personal circumstances.  It can be 
applied quite locally to an individual property (see the case study in Chapter 
7), to a neighbourhood with similar characteristics across several properties 
and to a region, for example, to support the aspirations of the Australian 
NRM Chairs for adaptability, integrated goals across scales, holistic 
approaches and ecosystem resilience for the natural resource management 
system governance system.493 
 
Narrowly based or unduly prescriptive action can fail to deal effectively with 
an issue, or have unintended consequences generating further problems.  
There is a need to accommodate changing circumstances, which may be 
driven by direct human action, such as land use changes, or by natural 
events, such as the projected increases in the number and intensity of 
extreme weather events in Australia,494 with consequential increases in 
invasive species problems, that is, environmental biosecurity issues.495 

                                                
491 Kwak, T and M Freeman, ‘Assessment and Management of Ecological Integrity’ in Hubert, 
W and M Quist (eds), Inland Fisheries Management in North America (American Fisheries Society, 
3rd ed, 2010) 353, 386.  
492 See, eg, McIntyre, O and J O’Halloran, ‘The gulf between legal and scientific conceptions of 
ecological integrity’ in Byrne, E, G Mullally and C Sage (eds), Transdisciplinary Perspectives on 
Transitions to Sustainability (Routledge, 2016) 124,138.  
493 Ryan S, K Broderick, Y Sneddon and K Andrews, Australia’s NRM Governance System: 
Foundations and Principles for Meeting Future Challenges ( 2010) iv-vi. 
494 Steffen, W, L Hughes, D Alexander and M Rice, Cranking up the Intensity: Climate Change and 
Extreme Weather Events (Climate Council of Australia Ltd, 2017). 
495 Ibid 38. 
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In many situations there will be actors with a willingness to contribute to a 
common cause of effective management of a weed, but with different 
primary purposes, for example, an area with a national park bordering 
farmland and publicly owned infrastructure such as roads. Often the actors 
will also have differing levels of resources and knowledge.  Each actor will 
be able to ask the ‘right or preferred’ questions496 for their situations and so 
all move in the direction of the ecological integrity goal, even with different 
techniques and time scales.  Each will also be able to use different ecosystem 
target conditions, with a gradation from Holocene (the national park) 
through hybrid (the farm) to novel (the roadway). 
 
Basing policies and decisions on ecological integrity therefore: militates 
against narrow or prescriptive action; permits flexibility in decision making 
and action; can encompass a wide range of options; and ensures ease of 
adjustment to new personal and natural circumstances. 
 
4.5.3 Support for ecosystem services  
 
Ecological integrity links ecosystem services, so that avoidable consequences 
from an impact on one influence on an ecosystem service can be identified 
and managed. 
 
Ecosystem services have been defined as the benefits to humans from nature 
or, direct and indirect contributions of ecosystems to human wellbeing.497  
Ecosystem services include: 

•    material inputs such as fuels, minerals, soil nutrients and water, most 
commonly referred to as natural resources; 

•    life support services in terms of air and water quality; 
•    amenity services (both use and non-use) related to recreation and 

leisure activities; and 
•    waste disposal services for the by-products of economic and everyday 

domestic activity.498 
 
There is an obvious relationship with environmental condition and the 
nature and extent of these services.  For example, if a pest plant or animal 
displaces a key ecological element, or severely affects its operation, the 
available ecosystem services will be changed, depleted or even eliminated.  
The concept of ecosystem health (the management of human activities so that 
they do not compromise a place’s capacity to support those activities) has 
been used to encompass the natural conditions necessary to support 

                                                
496 See, eg, Lindenmayer, D and G Likens, ‘The science and management of ecological 
monitoring’ (2010) 143 Biological Conservation 1317. 
497 Department of Agriculture and Water Resources, Ecosystem Services 
http://www.agriculture.gov.au/ag-farm-food/natural-resources/ecosystem-services/.     
498 I am indebted to colleague Tony Gleeson for this elaboration – see Gleeson, T, Guide to 
Australian Landcare Management (Australian Landcare Management System Ltd, 2006) 10.  



 118 

ecosystem services.  Rapport and his colleagues link the maintenance of 
ecological integrity with the maintenance of ecosystem services, noting that 
the latter requires an integrated, holistic approach.499 
 
It follows that application of ecological integrity based management will 
increase the likelihood of continuing adequate provision of ecosystem 
services.  Fisheries management in the United States provides illustrations of 
this.500  
 
4.5.4 Implementing environmental obligations, policies and systems 
 
Ecological integrity is already part of formal government obligations in 
Australia, it fits well with environmental management systems used in 
Australia and overseas, and with the increasing use of environmental 
charters by industry. 
  
The Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 includes ecological integrity as a component of ecologically sustainable 
development (see Chapter 2).501  The Intergovernmental Agreement on the 
Environment commits all levels of Australian government to the pursuit of 
ecologically sustainable development and hence to support for ecological 
integrity (see Chapter 2).  The Council of Australian Governments endorsed 
a National Strategy for Ecologically Sustainable Development (see Chapter 2).  
Australia is a party to the Convention on Biological Diversity, which requires 
commitment to elements of ecological integrity – conservation and 
sustainable use of biological diversity502 and promotion of ecosystem 
protection.503  
 
As indicated in Chapter 2, mere inclusion of ecologically sustainability 
development elements (including ecological integrity) as objects in 
legislation and statements in policies and programs has not delivered 
satisfactory progress with environmental improvement.  Implementation of 
the thesis proposals would raise the impact of the ecological integrity in law 
and administration and contribute to spread of improved environmental 
biosecurity awareness and action throughout the community. 
 
Wider use of the ecological integrity concept with biosecurity management 
would strengthen Australia’s compliance with its international obligations, 
as it would contribute to tipping the balance in thinking and action towards 

                                                
499 Rapport, D, R Costanza and A Mc Michael, ‘Assessing Ecosystem Health’ (1998) 13(10) TREE 
397. 
500 See, eg, Kwak, T and M Freeman, ‘Assessment and Management of Ecological Integrity’ in 
Hubert, W and M Quist (eds), Inland Fisheries Management in North America (American Fisheries 
Society, 3rd ed, 2010) 353.  
501 Environment Protection and Biodiversity Conservation Act 1999 (Cth) s 3A. 
502 Convention on Biological Diversity, opened for signature 5 June 1992, 1760 UNTS 143 (entered 
into force 29 December 1993) Art 6.  
503 Ibid Art 8.  
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the environmental, as distinct from the ‘development’ aspect of ecologically 
sustainable development.  This could in turn have flow on benefits for the 
many other environmental treaties to which Australia is a party. 
 
Ecological integrity also fits neatly with environmental management 
systems.  Those based on the international standard ISO 14001 require the 
development, implementation, monitoring and review of management plans 
for continuous environmental improvement and legal compliance.504  There 
is increasing use of these systems in Australia (207% increase 2009-2015).505  
The Commonwealth government encourages the use of these systems.506  The 
issues covered and the priorities for action in these systems are at the 
discretion of the user, who could base them and the management responses 
on ecological integrity principles. These systems automatically link ecological 
integrity with human action, as their focus is on actions by managers, from 
the selection of enterprises to their management of particular habitats and 
production processes.  Therefore there is potential for management systems 
to realise their full potential by using the ecological integrity concept, with 
continuing development and refinement in its application in practical 
situations.  
 
Environmental charters have become increasingly used by industry 
organisations and individual businesses.  These can easily incorporate 
ecological integrity as a unifying principle, particularly where other elements 
of biosecurity such as animal, plant and human health are already prominent 
issues.507 
 
4.5.5 Transformative power 
 
Ecological integrity can provide a relatively non-contentious trigger for 
awareness raising and transformation of public attitudes and behaviour to 
achieve improvement in overall environmental management, including for 
environmental biosecurity.   
 
Now there is a disconnect between aspirations for environmental 
improvement and action and outcomes.  Ecologically sustainable 
development ideas have not delivered, and there are many complexities 
associated with its interpretation (see below).  Ecological integrity is one tool 

                                                
504 http://www.iso.org/iso/theiso14000family_2009.pdf. 
505 International Organization for Standardization, ISO Survey 2015 https://www.iso.org/the-
iso-survey.html; see www.almg.org.au for an example of an ISO 14001 compliant land 
management system already in operation in Australia.   
506 Department of the Environment and Energy, Environmental Management 
http://www.environment.gov.au/topics/sustainable-communities/government-
sustainability/environmental-management. 
507 See, eg, the beef industry example at http://www.accbeef.net.au/environment/; my 
proposals for the Australian olive industry at Quinn, N, Establishment of Environmental 
Management Systems for the Olive Industry (Rural Industries Research and Development 
Corporation No.11/089, 2011) 41.  
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that can assist with translating the aspirations for improvement into action 
consistently with the ecologically sustainable development principles.  
 
A gap between apparent general sympathy with the idea of environmental 
improvement and nature conservation and actual individual action has been 
long evident.508  Gardiner, from his experience teaching environmental 
philosophy, comments on the need to transform serious environmental 
concern into social change.509  Booth has concluded about ‘the widespread 
rhetoric-behaviors (sic) gap plaguing [nature] conservation’ that:  
 

ethical ideals are not sufficiently motivating conservation behaviors (sic).  To 
understand why not, we need to go beyond beliefs to motivations—to the beliefs, 
emotions, perceptions, and identities that converge into genuine commitment.  
Conservation needs to become a transforming, thematic life priority for many more 
people in order to generate the activism required to drive effective reforms.510   

 
Sarkar takes this point further by arguing that ‘we need a much deeper 
understanding of the ways in which we value nature and how it contributes 
to our well-being’, and that ‘we still lack … a rich discussion of natural 
values comparable to the voluminous work on the aesthetics of human 
artifacts.’511  

 
Howes and his colleagues argue that new tools would be useful, mentioning 
life-cycle analysis, pollution inventories, and more sophisticated biodiversity 
assessments as examples.  My argument is that the concept of ecological 
integrity can be used in developing new tools.  
 
The complexity of ecosystems and our lack of every day awareness of factors 
maintaining integrity is an obstacle to management and general public 
understanding of environmental problems, including those affecting 
environmental biosecurity.  De Leo and Levin have suggested that the use of 
the ecological integrity concept can help with grasping this complexity, as it 
can counter a rush to solutions that foster the oversimplification of 
sustainable development and ecosystem health problems.512  They also point 
out that the four classic criteria for evaluating biological diversity, a key 
component of ecological integrity, are intrinsic value, aesthetic value, direct 
value of natural resources for humans, and indirect value through 

                                                
508 See, eg, Cary, J, ‘The complex and tenuous links between environmental attitudes and 
behaviour’ in Gleeson, T, C Turner and J Drinan (eds), Australian Values – Rural Policies (Rural 
Industries Research and Development Corporation No: 05/009, 2006) 1.     
509 Gardiner, S, ‘Environmental Midwifery and the Need for an Ethics of the Transition: A Quick 
Riff on the Future of Environmental Ethics’ in Frodeman, R, and D Jamieson (eds),’ The Future 
of Environmental Philosophy’ (2007) 12(2) Ethics and the Environment 123. 
510 Booth, C, ‘A Motivational Turn for Environmental Ethics’ (2009) 14(1) Ethics & the 
Environment 53 and 73. 
511 Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012) 198. 
512 De Leo, G and S Levin, ‘The Multifaceted Aspects of Ecosystem Integrity’ (1997) 1(1) Ecology 
and Society 9 http://www.ecologyandsociety.org/vol1/iss1/art3/. 
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maintenance of ecosystem services.513  Each of these can provide a pathway 
to decision making  appropriate to different audiences and goals. 
 
Achieving general understanding of environmental biosecurity issues 
requires tailoring the message to the audience.  For example, Manuel-
Naverrete and colleagues addressed the need to restructure the basic 
frameworks that have led to environmental problems by using different 
discourses to appeal to a range of views and interests – wilderness-
normative, systemic-normative, ecosystem-pluralistic and transpersonal-
collaborative.514  
 
The flexibility inherent in the ecological integrity concept allows any or all of 
these components and discourses to be addressed. 
 
Environmental biosecurity has these needs and complexities. As indicated 
above on the integrative capacity of the concept, environmental biosecurity is 
particularly complex.  For example, weeds management strategies invariably 
involve public education and awareness generation – not as a panacea, but as 
one element in a suite of measures.515  Formal biosecurity strategies include 
public awareness and participation.516  Therefore improvement in weeds 
management will require a transformation of attitude and behaviour by 
many in the community. 
 
Achieving public awareness and transformation of thinking and perspectives 
can involve many different means.  Sarkar provides several examples of 
entities or activities that can have transformative power in favour of 
environmental awareness, such as ecotourism, television shows, major 
scientific advances (he cites Darwin and Wallace) and direct exposure to 
nature.517  Kahneman reports that issues are more prominent in people’s 
thinking when they are easy to retrieve from memory, a process driven by 
media publicity.518  Van den Berg and Steg in their review of environmental 
psychology conclude that the growing concern about sustainability has 
stimulated interest in interventions that encourage pro-environment 
behaviour, rather than just discouraging bad behaviour, using, for example, 
interest in health promoting effects of the natural environment and the 

                                                
513 Ibid 15. 
514 Manuel-Navarrete, D, J Kay and D Dolderman, ‘Ecological Integrity Discourses: Linking 
Ecology with Cultural Transformation’ (2004) 11(3) Human Ecology Review 215. 
515 See, eg, Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock 
Control (2012) http://www.serratedtussock.com.au/?i=88&policy-papers. 
516 See, eg, ibid 20, 30; Department of Primary Industries, NSW Biosecurity Strategy 2013-2021 25 
http://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/467699/NSW-biosecurity-strategy-
2013-2021.pdf; Commonwealth government weeds information at 
http://www.environment.gov.au/biodiversity/invasive/weeds/.  
517 Sarkar, S, Environmental Philosophy: From Theory to Practice (Wiley-Blackwell, 2012) 56. 
518 Kahneman, D, Thinking, Fast and Slow (Penguin Books, 2011) 8. 
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positive effects of good behaviour for safeguarding quality of life, an 
ecosystem services point.519    
 
Another approach involves individuals learning from others in collaborative 
approaches to managing a problem,520 although limitations to this have been 
well documented.521    
 
Transformation occurs as people gain more and better information about 
issues – ‘understanding…consists in the very fact that we ”see 
connections.”’522  Understanding is a transformative process, as it changes 
our interpretive frameworks and allows us to move from one perception of 
reality to another.  The range of issues covered by the concept of ecological 
integrity encourages increasing understanding.523  
The Queensland Biosecurity Strategy 2009-2014 expressly recognised these 
complex problems and the need for change: 

Education, awareness raising and community engagement will be used to help 
Queenslanders see the benefits of good biosecurity … 

Changing people’s attitudes to biosecurity may take a long time, and the transition 
could be generational. While every effort will be made to increase awareness of people 
working in industry—along the supply- chain and in the community—a strong focus 
will be placed on educating younger generations in good biosecurity practices.524 

These themes have been maintained in the successor Queensland Biosecurity 
Strategy: Our Next Five years 2018-2023.525 

Massy argues that ecological thinking is necessary to reverse the degradation 
of Australian landscapes since 1788.526 

                                                
519 van den Berg, A and L Steg, ‘Conclusion: Summary, trends and future perspectives in 
environmental psychology’ in Steg, L, A van den Berg and J de Groot (eds), in Environmental 
Psychology: An Introduction (Wiley-Blackwell, 2012) 307.   
520 See, eg, Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock 
Control (2012) http://www.serratedtussock.com.au/?i=88&policy-papers; Graham, S, ‘Three 
cooperative pathways to solving a collective weed management problem’ (2013) 20(2) 
Australasian Journal of Environmental Management 116. 
521 See, eg, Holley, C, ‘Sustaining successful collaboration in environmental law and 
governance’ (2009) 26 Environmental and Planning Law Journal 457. 
522 Wittgenstein, L, Philosophical Investigations (Anscombe, G (trans) Basil Blackwell, 3rd ed, 1967) 
No. 122, 49.  
523 See a good description of this process in Klaver, I, ‘The Future of Environmental Philosophy’ 
in Frodeman, R and D Jamieson (eds), ‘Commentary on the Future of Environmental 
Philosophy’ 12(2) Ethics and the Environment 117, 128. 
524 Department of Primary Industries and Fisheries, Queensland Biosecurity Strategy: 2009-2014 30 
https://www.cabinet.qld.gov.au/documents/2008/dec/biosecurity%20strategy/Attachments
/Qld-BiosecurityStrategy-2009-14.pdf. 
525 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our Next Five years 
2018-2023 (2018) eg, 7, 8, 12. 
526 Massy, C, Call of the Reed Warbler (University of Queensland Press, 2017) 64. 
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Adopting ecological integrity as the basis of awareness raising and 
transforming public attitudes and behaviour will support and enhance 
existing policies and programs.  There can be valuable flow on effects for 
other elements of biosecurity and environmental management.  It will 
provide many triggers for generating the awareness processes described by 
Kahneman and effectively advocated by van den Berg and Steg. 
 
4.5.6 Ease of application with new paradigms and legal approaches   
 
There has been increasing interest in developing ways of accounting for the 
environment527 and in incorporating environmental considerations in 
existing management systems and national accounting systems.  There is 
continuing interest in exploring new legal approaches favouring the 
environment.  Ecological integrity can be used as a foundation for pursuit of 
these aspirations, because of the advantages already described above. 
 
Gleeson has provided a summary of natural accounting developments 
specifically relating to ecological integrity.528  He links natural capital 
developments with some new legal approaches aimed at giving rights to 
nature.529  The Australian Earth Laws Alliance: 
 

works to build long term systemic change, so that human societies can shift from 
human centred to Earth centred governance.   Our vision is to create human societies 
that live within their ecological limits, respect the rights of nature and enjoy productive, 
sustainable economies that nurture the health of the wider Earth community.530  

 
There has been consideration of introducing a fundamental right to a healthy 
environment (in a variety of expressions of the concept) in Queensland since 
1993.531  Sungaila and Boulot advocate laws based on the protection of 
natural ecosystems, so that Australian laws are aligned with the complex and 
holistic set of relationships found in nature.532  Similarly, Montini has argued 
for a new approach to international law based on protecting and restoring 
the integrity of ecosystems.533  Garver argues for a transformation to a rule of 

                                                
527 See, eg, State of Victoria, Valuing and accounting for Victoria’s environment: Strategic Plan 2015-
2020 (Department of Environment, Land, Water and Planning, 2015). 
528 Gleeson, T, Accounting for the Environment: An Australian Natural Value Index (Australian 
Land Management Group, 2015) http://www.almg.org.au/resources/current-documents. 
529 Ibid 2. 
530 http://www.earthlaws.org.au. 
531 Electoral and Administrative Review Commission, Report on Review of the Preservation and 
Enhancement of Individuals’ Rights and Freedoms (Electoral and Administrative Review 
Commission, 1993); Good, M, ‘Could Queensland be the first Australian jurisdiction to 
recognise the fundamental human right to a healthy environment?’ (2018) 32(2) Australian 
Environment Review 42. 
532 Sungaila, H and P Boulot, ‘A new legal paradigm: towards a jurisprudence based on 
ecological sovereignty’ (2013) 8(1) Macquarie Journal of International and Comparative 
Environmental Law 1.  
533 Montini, M, Revising International Environmental Law Through the Paradigm of Ecological 
Sustainability (Academy of European Law, EUI Working Paper AEL 2013/05). 
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ecological law.534  Others have argued for an international treaty based on 
planetary boundaries and ecological integrity.535  Earlier approaches related 
to planetary boundaries  include developing holistic solutions to problems 
generated by material and energy flows from human activities.536  The 
United Nations in 2016 initiated a virtual dialogue on Harmony with 
Nature,537 leading to proposals for earth centred law reform, as developed in 
a note to the General Assembly.538  Bosselmann in that context has 
recommended an earth trustee approach to earth jurisprudence.539  Others 
have suggested using trust arrangements for improved environmental 
management.540 
 
These new approaches will not be self-implementing, even if adopted in 
principle by the United Nations, governments and business and community 
organisations.  There will be a need for specific new laws and practices.  
Developing new laws and practices for environmental biosecurity based on 
ecological integrity will lend support to the advocates of new paradigms, 
while providing early examples as new approaches are accepted.  Such laws 
would be giving primacy to sustaining ecological integrity, should include a 
requirement for developing guidance to assist with implementation, and 
build pressure for greater public awareness and monitoring and reporting 
arrangements commonly associated with ecological integrity applications.  
The 2012 Planning Rule for the National Forest System541 in the United States 
provides an early example of basing modern laws and practice on priority 
for ecological integrity. 
  
4.6 Summary 
 
In this Chapter I have: proposed a definition of ecological integrity suitable 
for application to biosecurity in Australia; proposed a general reference 

                                                
534 Garver, G, The rule of ecological law: A transformative legal and institutional framework for the 
human-Earth relationship (LLM Thesis, McGill University, 2011) 
http://search.proquest.com.libraryproxy.griffith.edu.au/docview/902191184/fulltextPDF/DB
1A05C9F6D745C2PQ/1?accountid=14543; Garver, G, ‘The Rule of Ecological Law: The Legal 
Complement to Degrowth Economics’ (2013) 5(1) Sustainability 316. 
535 Magalhaes, P, W Steffen, K Bosselman, A Aragao, and V Soromenho-Marques The Safe 
Operating Space Treaty: A New Approach to Managing Our Use of the Earth System (Cambridge 
Scholars Publishing, 2016).  
536 Ayres, R, ‘Industrial Metabolism: Theory and Policy’ in Allenby, B and D Richards (eds), The 
Greening of Industrial Ecosystems (National Academy Press, 1994) 23. 
537 United Nations General Assembly Resolution 70/208, 22 December 2015, Harmony with 
Nature http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/70/208. 
538 Experts of the Knowledge Network on Harmony with Nature, Harmony with Nature 
(Document A/71/266, 1 August 2016) http://undocs.org/en/A/71/266. 
539 Bosselmann, K, The Next Step: Earth trusteeship (presentation to the Seventh Interactive 
Dialogue of the United Nations General Assembly on Harmony with Nature, 21 April 2017).  
540 See, eg, Glicksman, R, ‘Sustainable Federal Land Management: Protecting Ecological 
Integrity and Preserving Environmental Principal’ (2008) 44 Tulsa Law Review 147; Wood, M, 
Nature’s Trust: Environmental Law for a New Ecological Age (Cambridge University Press, 2013). 
541 National Forest System Land and Resource Management Planning Federal Register Vol. 77 No.68 
21162 (2012). 
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condition for its application; indicated how this reference condition can be 
used with different personal and natural circumstances and ‘desired 
conditions’; suggested that biodiversity and planetary boundary 
considerations are important for determining priorities; suggested an 
ecocentric values approach to support improved environmental biosecurity 
and demonstrated advantages of using the ecological integrity concept.  My 
analysis has demonstrated that the concept of ecological integrity can be 
applied in practical ways in policies and programs to comprehend the 
complexities of environmental biosecurity and improve its management with 
advantages for overall environmental management. 
  
In the next Chapter I describe relevant parts of the new Commonwealth and 
Queensland biosecurity laws and arrangements and discuss whether the 
ecological integrity concept could be incorporated into biosecurity 
management.  I conclude that there is very limited scope for this with 
Commonwealth biosecurity administration, but that there is scope in the 
Queensland system. 
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Chapter 5 Incorporating Ecological Integrity in Australian 
Biosecurity Law and Practice 

 
5.1 Introduction 
 
This chapter explores whether the ecological integrity concept could be 
applied usefully in practice in national biosecurity administration and in the 
new biosecurity arrangements in Queensland.  
 
In this chapter I first explain why ecological integrity could assist in 
improving environmental biosecurity.  I use weeds as a frame of reference 
for considering the value of the ecological integrity concept for 
environmental biosecurity.  I describe how ecosystem knowledge and the 
precautionary principle are particularly significant in this context.  Despite 
its relevance, I argue that incorporation of the ecological integrity concept 
into the new Commonwealth biosecurity legislation and its administration 
would have limited impact because they continue to be dominated by trade 
and market access issues and World Trade Organization rules (as indicated 
in Chapters 2 and 3).  I then outline the new legislation and developing 
administrative arrangements in Queensland, with comments on whether 
they seem to advance the cause of environmental biosecurity.  I conclude that 
the state regime provides opportunities for using the ecological integrity 
concept to advance environmental biosecurity. 
  
I argue that: there is potential for incorporating the ecological integrity 
concept in Queensland biosecurity administration to improve environmental 
biosecurity; there are specific elements of the Queensland system where the 
concept could be usefully employed and easily included (details in Chapter 
6); and the Queensland Act and its administration have potential for 
movement in the direction of ecologically sustainable development, for 
accommodating global changes, and for being less dominated by trade rules 
than the national system. 
 
5.2 Weeds as a reference 
 
This section explains why I am using weeds issues to provide a basis for 
considering the value of the ecological integrity concept for environmental 
biosecurity.  
 
Weeds have been a growing and well known biosecurity problem in 
Australia since the nineteenth century, as indicated in Chapter2.  Weeds 
issues involve ‘wicked’ problems as identified in Chapter 2.  Weed impacts 
relating to the environment include: major threats to biodiversity; impacts on 
fire and water regimes and other adverse effects on ecosystems; risks for 
about half of Australia’s threatened species; increased costs for fire 
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management and operation of national parks and other protected areas; and 
the challenges of restoration activities where weed eradication or control is 
successful.542  A survey of research on the environmental impacts of weeds in 
Australia suggested that the measures currently adopted to understand the 
invasion of weeds are insufficient for effective action on the weed problem.543 
 
Weeds are also directly associated with the global change issues described in 
Chapter 2.  One biodiversity effect is that the increase in human population 
increases the likelihood of increasing weed spread with the mobility of 
modern societies and increases in trade.544  Weeds are one of the main drivers 
of biodiversity loss.545  Climate change and ocean acidification affect the 
range and composition of weed plants.546  Weeds can drive land use changes, 
for example in causing desertification,547 while the spread of weeds can be 
enhanced by land disturbances.548  Pollution can help weeds where it 
adversely affects desirable plants more than weeds.  The use of chemicals to 
control weeds can have adverse effects on other elements of the environment 
and can generate weeds that are resistant to chemical control.  Changes in 
biogeochemical processes, such as from fertiliser use, can favour the 
establishment and success of fast growing invasive species.549 
 
Weeds management typically involves: preventing a problem arising by 
national border controls or similar internal arrangements to prevent a weed 
spreading from one place to another; eradication, which may not always be 
feasible for practical or resource reasons; and minimising weed impacts by 
containing the weed or protecting assets from its effects.  Weeds 
management will also normally have a goal of shifting the dynamics of the 

                                                
542 Woodburn, V, National Weeds and Productivity Research Program R&D Plan 2010-2015 (Rural 
Industries Research & Development Corporation No. 10/209, 2010) 4. 
543 Scott, J and A Grice, ‘Research on the environmental impact of weeds in Australia’ in van 
Klinken, R, V Osten, F Panetta and J Scanlan (eds), Proceedings of the 16th Australian Weeds 
Conference (2008) (Queensland Weeds Society, 2008) 36 
http://caws.org.au/awc/2008/awc200810361.pdf.   
544 Chu, E and J Karr, ‘Environmental Impact: Concept, Consequences and Measurement’ in 
Levin, S (ed), Encyclopedia of Biodiversity, Volume 3, 2nd ed,(Academic Press, 2013) 278.. 
545 State of the Environment 2011 Committee, Australia state of the environment 2011 
(Department of Sustainability, Environment, Water, Population and Communities, 2011) 617. 
546 Scott, J, B Webber, H Murphy, N Ota, D Kriticos and B Loechel, Weeds and climate change: 
Supporting weed management adaptation (AdaptNRM, 2014) 4; Sutherst, R, R Baker, S Coakley, R 
Harrington, D Kriticos and F Scherm, ‘Pests Under Global Change – Meeting your Future 
Landlords?’ in Canadell, J, D Pitaki and L Pitelka (eds), Terrestrial Ecosystems in a Changing 
World (Springer, 2007) 217 
547 Peters, D, R Pielke, B Bestelmeyer, C Allen, S Munson-McGee and K Haystad, ‘Spatial 
Nonlinearities: Cascading Effects in the Earth System’ in Canadell, J, D Pitaki and L Pitelka 
(eds), Terrestrial Ecosystems in a Changing World (Springer, 2007) 171.  
548 Vila, M, J Corbin, J Dukes, J Pino and S Smith, ‘Linking Plant Invasions to Global Climate 
Change’ in Canadell, J, D Pitaki and L Pitelka (eds), Terrestrial Ecosystems in a Changing World 
(Springer, 2007) 97; Sheppard, A, ‘Weed Ecology and Population Dynamics’ in Sindel, B (ed), 
Australian Weed Management Systems (R.G. and F.J. Richardson, 2000) 43.   
549 Vila, M, J Corbin, J Dukes, J Pino and S Smith,’ Linking Plant Invasions to Global Climate 
Change’ in Canadell, J, D Pitaki and L Pitelka (eds), Terrestrial Ecosystems in a Changing World 
(Springer, 2007) 96. 
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ecosystem in the direction of a preferred ecosystem, that is, a landscape 
succession approach.550 
 
An early (but still relatively recent - 1991) study of weeds problems in 
Australia by Humphries and colleagues recorded the conclusion of experts 
that national priorities needed ‘to focus on preventing large-scale habitat 
destruction, breakdown in ecosystem function and displacement of entire 
communities’ rather than on individual weed species.551  They recognised the 
need to base effective weed control and management action on whole 
ecosystems: 
 

The wide environmental tolerance and success of an introduced species in a range of 
habitats within an environmental zone pose a threat to whole communities of species.  
Species that are common today can become rare tomorrow.  Our national efforts should 
be directed towards integrated management of whole ecosystems.552 
 

Hobbs and Humphries, building on these conclusions in a seminal paper in 
1995,553 pointed out that effective weed management depends on methods of 
managing ecosystems to prevent or control weed invasion, requiring an 
ecological understanding of the nature of the problem and the factors 
exacerbating it.  They also publicised the now commonly used graph554 
illustrating the phases of weed invasion, indicating that the first step in 
minimising weed problems is rigorous quarantine.  This is unlikely in the 
foreseeable future for reasons outlined in Chapters 2 and 3 about the trade 
domination of our quarantine system.  The last phase is when effective 
control is no longer possible, with costs and problems increasing 
dramatically.   

                                                
550 Sheley, R, J James, B Smith and E Vasquez, ‘Applying Ecologically Based Invasive-Plant 
Management’ (2010) 63(6) Rangeland Ecology & Management 605, 612. 
551 Humphries, S, R Groves and D Mitchell, ‘Plant Invasions of Australian Ecosystems’ in 
Longmore, R (exec ed), Plant Invasions: The Incidence of Environmental Weeds in Australia 
(Australian National Parks and Wildlife Service, Kowari 2, 1991) 6. 
552 Ibid 19. 
553 Hobbs, R and S Humphries, ‘An Integrated Approach to the Ecology and Management of 
Plant Invasions’ (1995) 9(4) Conservation Biology 761. 
http://www.wec.ufl.edu/academics/courses/wis4554/WebUpdate/ReadingsWIS5555/Invasi
ve_Species/Hobbs_Humphries95_Con_Bio9_761.pdf. 
554 © State of Victoria, Department of Jobs, Precincts and Regions, Reproduced with permission; 
the version here is based on the Hobbs and Humphries version at Hobbs, R and S Humphries, 
‘An Integrated Approach to the Ecology and Management of Plant Invasions’ (1995) 9(4) 
Conservation Biology 761, 768, which they derived from Chippendale, J, Potential returns to 
research on rubber vine (M Agric. Sci. Thesis, University of Queensland, 1991). 
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The emphases in Hobbs and Humphries are reflected in subsequent analyses 
in Australia and overseas,555 including in Commonwealth government 
advice on integrated weed management.556  
 
To summarise: Weeds provide a good basis for developing and testing more 
effective approaches because of their pervasiveness and growing negative 
impacts on the environment, even though there has been general agreement 
there needs to be more effective control for at least twenty years.  The cost of 
weeds to agricultural industries has been estimated at about $4 billion a year, 
and while it is difficult to estimate, the cost of weeds to the environment is 
considered likely to be even greater.557  It has been accepted that weeds are 
spreading faster than they can be controlled, and that new weeds continue to 
be introduced.558  

                                                
555 See, eg, Grice, A and T Martin (eds), The management of weeds and their impact on biodiversity in 
the rangelands (CRC for Australian Weed Management, 2005); Downey, P and D Richardson, 
‘Alien plant invasions and native plant extinctions: a six-threshold framework’ (2016) 8 AoB 
Plants 8 plw047 https://academic.oup.com/aobpla/article-
lookup/doi/10.1093/aobpla/plw047; U.S. Fish & Wildlife Service National Wildlife Refuge 
System, Managing Invasive Plants: Concepts, Principles and Practices 
https://www.fws.gov/invasives/staffTrainingModule/planning/review.html.      
556 See, eg, the advice on integrated weed management at 
https://www.environment.gov.au/biodiversity/invasive/weeds/management/integrated.ht
ml. 
557 National Landcare Program, Pest animal and weed management 
http://www.nrm.gov.au/national/pest-animal-weed-management. 
558 Department of the Environment and Energy, Why are weeds a problem? 
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/why/index.html. 
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The need to consider weeds problems on an ecosystem or landscape basis 
and to act positively to avoid or limit their impact is central to consideration 
of application of the ecological integrity concept.  Ecological concepts can be 
linked with principles of weed management to develop weed management 
strategies and programs.559  
 
As indicated in Chapter 4, practitioners and scholars have identified many 
issues raised by the ecological integrity concept.  Two of these issues are 
particularly important for this thesis – ecosystem knowledge and the 
precautionary principle, whether dealing with new, emerging or 
longstanding weeds problems. 
 
5.3 Which ecological integrity issues matter for this chapter? 
 
Ecosystem knowledge is important because environmental biosecurity 
problems will usually affect a whole ecosystem, rather than just one plant or 
animal as may often happen with industry biosecurity.  Weeds displace 
native plants, they may be unpalatable or toxic to native animals, they 
modify habitats, and lead to cascading  ecosystem changes.560  These changes 
can go as far as complete displacement of an ecosystem.561  The 
precautionary principle is important, as it is widely accepted that prevention 
and the avoidance of problems is more efficient and less environmentally 
damaging than seeking to control and manage an established pest.  Attaining 
perfect knowledge of ecosystems is probably impossible,562 and ecosystems 
are constantly evolving.  There are limits to our ability to make 
generalisations about the likely changes in ecosystems from the global 

                                                
559 See, eg, Grice, A, ‘Weed Management in Australian Rangelands’ in Sindel, B, (ed), Australian 
Weed Management Systems (R. J. & F. J. Richardson, 2000) 431. 
560 Robertson, J, General Manager, Invasive Plants and Animals, Biosecurity Queensland in a 
briefing to the Agriculture and Environment Committee, Parliament of Queensland, in its 
Inquiry into the impact of invasive plants (weeds) and their control in Queensland, 10 May 2017 
http://tv.parliament.qld.gov.au/Committees?reference=C4165#parentVerticalTab1.   
561 See examples in Cooperative Research Centre for Weed Management, Submission to Senate 
ECITA Committee on the Regulation, Control and Management of Invasive Species October 10th 2003 
3.  
562 See, eg, Wilson, E, The Diversity of Life (Harvard University Press, 1992) 133, where Wilson 
observed that ‘evolutionary biologists are generally agreed that this estimate [of number of 
known species] is less than a tenth of the number that actually live on earth’ and the Australian 
State of the Environment report in 2016 listed several knowledge gaps hindering effective 
biodiversity management – ‘Availability of information’ 
https://soe.environment.gov.au/theme/biodiversity/topic/2016/availability-
information#figure-bio3most-important-knowledge-gaps-hindering-effective-management-of-
biodiversity--119451, while also noting that ‘Since 2011, there have been significant 
improvements in knowledge about the environment.’  ‘Key Findings’ 
https://soe.environment.gov.au/theme/overview/key-findings?year=96#key-finding-80011  
Jackson, W (Chief author), Australia State of the Environment 2016 (Commonwealth of Australia, 
2017).  
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changes described in Chapter 2.563  It therefore follows that effective 
biosecurity action will require an element of precaution, because it will be 
taken on limited, even if extensive, knowledge.  It is better to be roughly 
right in time than to be perfectly right too late. Applying the precautionary 
principle in this context is an extension of that thought. 
 
The level of uncertainty reflected in the preceding paragraph does not justify 
inaction or imply certainty of failure. 
 
5.3.1 Need for ecosystem knowledge 
 
As I indicated above, Hobbs and Humphries concluded that a focus on the 
invaded ecosystem was more likely to be effective for weed control than 
concentration on the invader.564  Grice endorses the Hobbs and Humphries 
approach when he points out that the management of weeds in the 
Australian rangelands (about 70% of the mainland) ‘must rely on an 
ecological understanding of the nature of the problem and the factors 
exacerbating it.’565  The ecosystem approach emphasis is reflected in the work 
of the Cooperative Research Centre for Weed Management Systems on 
environmental weeds.  That work indicates that environmental weed issues 
are complicated by the diversity and complexity of the natural communities 
affected by the weeds, and weed management and control should involve 
restoration of the disturbed natural ecosystem.566  The complexity point is 
well illustrated by the following quote: 

Ecosystems, particularly the most biodiverse, are composed of myriad interacting 
species engaged in complex interactions with each other and with abiotic factors such as 
nutrients, temperature and hydrological regimes.  They exhibit the dynamics of 
complex systems, characterized by chaotic dynamics, threshold effects, state changes 
and inherent stochasticity. Experimentation involving any but the simplest variables is 
not generally possible.  This form of uncertainty is not temporary or provisional, but an 
inherent feature of threat scenarios to be addressed by regulation and management. 567 

The concept of ecological integrity captures this complexity.  A logical 
consequence of the complexity is that the best results are most likely with 
greater rather than lesser knowledge of the relevant ecosystem or 
ecosystems.  The incidence of an environmental biosecurity problem will all 
too often be spread over more than one ecosystem.  This is well illustrated by 

                                                
563 See, eg, Sutherst, W, R Baker, S Coakley, R Harrington, D Kriticos and H Scherm, ‘Pests 
Under Global Change – Meeting your Future Landlords?’ in Canadell, J, D Pitaki and L Pitelka 
(eds), Terrestrial Ecosystems in a Changing World (Springer, 2007) 201, 222. 
564 Hobbs, R and S Humphries, ‘An Integrated Approach to the Ecology and Management of 
Plant Invasions’ (1995) 9(4) Conservation Biology 761, 765. 
565 Grice, A, ’Weed Management in Australian Rangelands’ in Sindel, B, (ed), Australian Weed 
Management Systems (R.G. and F.J. Richardson, 2000) 431, 439. 
566 Vranjic, J, R Groves and A Willis, ‘Environmental Weed Management Systems’ in Sindel, B, 
(ed), Australian Weed Management Systems (R.G. and F.J. Richardson, 2000) 329, 337. 
567 Cooney, R, ‘A long and winding road? Precaution from principle to practice in biodiversity 
conservation’ in Fisher, E, J Jones and R von Schomberg, Implementing the Precautionary Principle: 
Perspectives and Prospects (Edward Elgar Publishing Limited, 2006) 229. 
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the following map showing the current and potential distribution of serrated 
tussock (nassella trichotoma), a Weed of National Significance568 in Australia.  
This distribution covers many different ecosystems and land uses,569 and 
nearly a quarter of the Australian bioregions referred to in Chapter 2. 

 

 
Information on ecosystems and local environments is available from many 
sources.  The fifty-six natural resource management regions570 in Australia 
have plans based, among other things, on documents such as the Far North 
Coast Regional Conservation Plan571 in New South Wales.  The Queensland 
government provides information on the thirteen bioregions in the state.572  
Local knowledge will often be available.573   
  
The limits to ecosystem knowledge and the difficulty in predicting the 
impacts of biosecurity events, including weed introduction and spread, 
directly raises the idea of precaution, that is, taking decisions and acting with 
imperfect knowledge, whether about the potential impact of a weed or of the 
risk involved in inaction or limited action. 

                                                
568  Department of the Environment and Energy, Weeds of national significance: Weed Management 
Guide 
https://www.environment.gov.au/biodiversity/invasive/weeds/publications/guidelines/wo
ns/pubs/n-trichotoma.pdf. 
569 Ibid for map source. 
570 http://nrmregionsaustralia.com.au. 
571 NSW Department of Environment, Climate Change & Water, Far North Coast Regional 
Conservation Plan (2010) 
http://www.environment.nsw.gov.au/resources/biodiversity/10982fncrcp.pdf. 
572 Queensland Government, Regional ecosystem framework (2016) 
https://www.qld.gov.au/environment/plants-animals/plants/ecosystems/framework/. 
573 See, eg, the detail in Greer, G, White Beech (Bloomsbury, 2014) regarding Gondwana 
rainforest in the upper Nerang River area in south east Queensland; Cook, C, G Wardell-
Johnson, R Carter and M Hockings, ‘How accurate is the local knowledge of protected area 
practitioners?’ (2014) 19(2) Ecology and Society 32. 
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5.3.2 Relevance of the precautionary principle 
 
The precautionary principle is part of biosecurity scenarios because: the 
quarantine process, an element of biosecurity, is inherently precautionary in 
nature;574 it is a part of government commitments (see Chapter 3); it has been 
proposed as a core principle for state and territory weeds legislation;575 it has 
been formally included in the new Queensland biosecurity legislation (as 
described below) and in the Queensland Planning Act 2016;576 it is recognised 
as part of the law of the land for decision making in Australia;577 and it is 
commonly an inevitable element of decision making where decisions have to 
be taken with imperfect knowledge.  
 
The precautionary principle is effectively invoked whenever decisions have 
to be taken on the best available evidence, while accepting that uncertainties 
remain.  The principle encourages rigorous approaches, as risks need to be 
characterised, gaps in knowledge need to be pursued, and alternatives 
explored.578   

The Intergovernmental Agreement on the Environment 1992 defines the 
precautionary principle as:  

Where there are threats of serious or irreversible environmental damage, lack of full 
scientific certainty should not be used as a reason for postponing measures to prevent 
environmental degradation. In the application of the precautionary principle, public 
and private decisions should be guided by: 

1. careful evaluation to avoid, wherever practicable, serious or irreversible damage 
to the environment; and 

2. an assessment of the risk-weighted consequences of various options.579 
 
The subsequent National Strategy for Ecologically Sustainable Development 1992 
repeated the definition.580  

                                                
574 Jones, J and S Bronitt, ‘The burden and standard of proof in environmental regulation: the 
precautionary principle in an Australian administrative context’ in Fisher, E, J Jones and R 
Schomberg (eds), Implementing the Precautionary Principle: Perspectives and Prospects (Edward 
Elgar, 2006) 137, 154. 
575 Australian Weeds Committee, Principles of weeds legislation discussion paper (2002) 16 
http://smtp.auricht.com/dewnr/data/weeds_leg_discussion_paper.pdf. 
576 Planning Act 2016 (Qld) s 5(2)(ii). 
577 Preston, B, the Hon C J, The Judicial Development of Ecologically Sustainable Development 
(presentation to the IUCNAEL Colloquium 2016) 17 
http://www.lec.justice.nsw.gov.au/Documents/Speeches%20and%20Papers/PrestonCJ/Prest
onCJ%20The%20Judicial%20Development%20of%20Ecologically%20Sustainable%20Developm
ent.pdf.  
578 Martuzzi, M and J Tickner, The precautionary principle: protecting public health, the environment 
and the future of our children (World Health Organization, 2004) 4. 
579 Intergovernmental Agreement on the Environment para 3.5.1 
http://www.environment.gov.au/about-us/esd/publications/intergovernmental-agreement. 
580 National Strategy for Ecologically Sustainable Development 
http://www.environment.gov.au/about-us/esd/publications/national-esd-strategy-
part1#WIESD. 
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The generality of this definition means that it is not very helpful as a guide to 
on-ground action or administrative decision making.581  The elaboration of 
the principle in judicial decisions is also not very helpful for present 
purposes.  I agree with the conclusions that the ‘common sense’ test is 
unhelpful, and that practical guidelines are needed.582  The frequently quoted 
comments of Preston C J583 provide a more generic and abstract level of 
guidance than is needed in the practical biosecurity management context.  
 
Cameron, an early exponent of the value of the precautionary principle,584 
considered that procedures were necessary to translate the principle into 
practice.  His examples were: 
 

•   strict liability; 
•   insurance schemes; 
•   economic instruments; 
•   environmental impact assessment; 
•   regulatory standards; and 
•   integrated pollution control.585 

 
Peel has suggested that implementation of the precautionary principle in 
decision making: 
 

should involve a careful evaluation of threats of environmental damage, in light of 
possible sources of uncertainty, with a view to identifying different management 
options and their relative environmental risks.586 

 
A precautionary approach to managing risks associated with invasive alien 
species, that is, for an element of biosecurity management, has been included 
in the guidelines developed by the International Union for the Conservation 

                                                
581 See, eg, analysis in Australian Panel of Experts on Environmental Law, The Foundations of 
Environmental Law: Goals, Objects and Principles (Australian Panel of Experts on Environmental 
Law, Technical Paper 1, 2017) 40.  
582 Peterson, D, ‘Precaution: principles and practice in Australian environmental and natural 
resource management’ (2006) 50 Australian Journal of Agricultural and Resource Economics 469; 
Weier, A and P Loke, Precaution and the Precautionary Principle: Two Australian case studies 
(Productivity Commission Staff Working Paper, 2007); Priestly, B (principal author), 
Environmental health risk assessment – Guidelines for assessing human health risks from environmental 
hazards (Department of Health and Ageing, 2012) 4 
http://www.eh.org.au/documents/item/916. 
583 Telstra Corporation Limited v Hornsby Shire Council (2006) 67 NSWLR 256.    
584 Cameron, J and J Abouchar, ‘The Precautionary Principle: A Fundamental Principle of Law 
and Policy for the Protection of the Global Environment’ (1991) 14(1) Boston College International 
and Comparative Law Review Art 2.   
585 Cameron, J, The Precautionary Principle: Meaning and Implementation in Government Policies and 
Institutions (presentation at Resource Assessment Commission public seminar 23 September 
1993), quoted in Resource Assessment Commission Bulletin 1993 2 
https://www.uow.edu.au/~sharonb/STS300/science/regulation/articles/artprinciple3.html. 
586 Peel, J, ‘Interpretation and Application of the Precautionary Principle: Australia’s 
Contribution’ (2009) 18(1) Review of European, Comparative & International Law 11, 25. 
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of Nature.587  The precautionary approach for invasive species management 
has been adopted by the Convention on Biological Diversity.588 

 
Biosecurity decisions affecting environmental biosecurity have the elements 
described by Peel, and are made in the inadequate setting described above.  
They are commonly based on limited knowledge with uncertainties about the 
consequences of the decisions.  Basing decisions on impacts on ecological 
integrity using a precautionary approach should overcome many of these 
problems, provided practical approaches to application of the precautionary 
principles can be developed.  This need is reinforced by analysis of domestic 
legal frameworks for biosecurity that show that they are often organised 
around traditional sectoral divisions based on historic considerations, that 
that issues such as wildlife health and conservation may be overlooked and 
that they therefore have legal and regulatory gaps, thereby inhibiting an 
efficient, active and comprehensive approach.589 

There are few examples of attempts to provide more practical approaches to 
the application of the precautionary approach in the environmental context. 
One is the resolution on the application of the precautionary principle 
adopted by the International Maritime Organization in 1995,590 following 
submissions from Australia and Greenpeace.591  The International Maritime 
Organization resolution is included in Appendix 2 to this thesis because it is 
an early attempt to set out practical steps for applying the precautionary 
principle in a specific context, with elements of wider application, including 
for this thesis.  Another practical example is my attempt in consideration of 
environmental management in the Australian olive industry: 

The principle can, however, be couched positively in propositions that, if used in 
enterprises, support good environmental management.  These include: 
 
• basing decisions on preferred futures, 
• seeking the least risk pathways to the preferred futures, 
• consciously considering the potential environmental impact of the options 

available to achieve the preferred futures, and 
• accepting responsibility for any unforeseen outcomes. 

                                                
587 International Union for the Conservation of Nature, Guidelines for the Prevention of 
Biodiversity Loss caused by Alien Invasive Species (IUCN, 2000) 7. 
588 Convention on Biological Diversity, Guiding Principles for the Prevention, Introduction and 
Mitigation of Impacts of Alien Species that Threaten Ecosystems, Habitats or Species (Secretariat of the 
Convention on Biological Diversity, UNEP/CBD/COP/6/23, 2000) 6. 
589 Outhwaite, O, ‘Legal frameworks for biosecurity’ in Dobson, A, Barker, K and S Taylor (eds), 
Biosecurity (Routledge, 2013) 75, 84-88. 
590 Resolution MEPC.67(37), adopted by the Organization‘s Marine Environment Protection 
Committee on 15 September 1995 – see text at 
http://www.imo.org/en/KnowledgeCentre/IndexofIMOResolutions/Marine-Environment-
Protection-Committee-(MEPC)/Documents/MEPC.67(37).pdf.   
591 Personal knowledge, as author of the Australian submission and as delegate to International 
Maritime Organization meetings; Lentz, S, ‘The Precautionary Approach and the IMO’ (1995) 
1995(1) International Oil Spill Conference Proceedings, 1995 667, 669 
http://ioscproceedings.org/doi/pdf/10.7901/2169-3358-1995-1-667?code=ampi-site.  
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Ideally this positive supportive action would be backed by laws and development 
approval processes that clearly place responsibility for the outcomes, including any 
environmental degradation, on the proponents. 592  

 
More recently, Australian environmental scholars have advocated clearer 
codification of the precautionary principle in law and practice, and especially 
more guidance for informed decision making.593 
 
I suggest guidelines for applying the precautionary principle in ecological 
integrity/environmental biosecurity contexts in Chapter 6.  I have also 
included a case study of how individuals might act on these propositions on 
the general biosecurity duty in Chapter 7.  Those proposed guidelines would 
have most application in state administration and personal or business 
activities, as the application of the precautionary principle is severely 
restricted where international trade is involved (see below). 
 
The border controls in Australia are governed by Australia’s international 
trade obligations, or based on them.594  The International Plant Protection 
Convention is a good example.  It is an international treaty under the auspices 
of the Food and Agriculture Organization of the United Nations that aims to 
secure coordinated, effective action to prevent and to control the introduction 
and spread of pests of plants and plant products.595  Its objectives include 
environmental protection as well as agriculture, but the standards developed 
by it have to comply with World Trade Organization requirements.596  I 
showed in Chapters 2 and 3 that these trade considerations dominate 
biosecurity at the Commonwealth level. 
 
As Mumford stated in 2000 at a workshop organised by Biosecurity 
Australia: 
 

International agreements require countries to undertake trade without unnecessary 
restriction.  Therefore, a purely precautionary approach is inappropriate, and it has 
been discarded in the World Trade Organization (WTO) Sanitary and Phytosanitary 
(SPS) Agreement for anything other than a temporary measure.597 

                                                
592 Quinn, N, The Olive Industry – An environmental management system framework (Rural 
Industries Research and Development Corporation No 04/057, 2004) 18. 
593 Dovers, S, ‘Policy and institutional reform for ecologically sustainable development’ in 
Lindenmayer, D, S Dovers and S Morton (eds), Ten Commitments Revisited: Securing Australia’s 
Future Environment (CSIRO Publishing, 2014) 305, 309. 
594 Department of Agriculture and Water Resources, Australia’s international biosecurity 
obligations (2016) http://www.agriculture.gov.au/biosecurity/risk-
analysis/conducting/international-obligations. 
595 International Plant Protection Convention, adopted at the Conference of the Food and 
Agriculture Organization of the United Nations at Rome on 6 December, 1951, 150 U.N.T.S. 
1963 (entered into force on 3 April 1952). 
596 See http://www.agriculture.gov.au/plant/health/international-plant-protection. 
597 Mumford, J, ‘Environmental risk evaluation in quarantine decision making’ in Anderson, K, 
C McRae and D Wilson (eds), The Economics of Quarantine and the SPS Agreement (Centre for 
International Studies, University of Adelaide and Biosecurity Australia, 2001; republished 
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This conclusion highlights the limitations of the Commonwealth system in 
dealing with environmental biosecurity problems, as elaborated further 
below. 
 
Before considering how the ecological integrity concept may be dealt with 
under Commonwealth and Queensland law, I indicate how there is an 
overlap of Commonwealth and state responsibilities that affects the 
operation of each. 
 
5.4 Relationship between Commonwealth and state biosecurity 
responsibilities 

The Commonwealth and states have common cause in seeking to avoid and 
minimise biosecurity problems, as set out in the Intergovernmental Agreement 
on Biosecurity.598   

The Commonwealth government is responsible for biosecurity activities 
offshore and at the border, including: providing information overseas about 
Australia’s biosecurity arrangements; conducting quarantine inspections and 
treatments overseas and at the border; and certifying and permitting goods 
to enter Australia. 

The Commonwealth also has a role in emergency responses through 
arrangements such as the Emergency Plant Pest Response Deed, the Emergency 
Animal Response Agreement and the National Environmental Biosecurity 
Response Agreement (NEBRA).  These arrangements complement the 
continuing activities of state and territory governments in managing 
biosecurity risks within Australia’s borders.599  

The state and territory governments are mainly responsible for onshore 
activities, including managing biosecurity problems that have taken hold in 
Australia, such as weeds.  Under the Intergovernmental Agreement on 
Biosecurity, they are committed to participating in national programs, for 
example, for surveillance, research and development, and emergency 
responses, and in risk analysis processes as requested by the 
Commonwealth.  

Commonwealth and state laws therefore have many provisions of similar 
effect allowing the governments to act on problems within their jurisdictions.  

                                                                                                                                          
University of Adelaide Press, 2012) 353, 354 
https://www.adelaide.edu.au/press/titles/quarantine/. 
598 Council of Australian Governments, Intergovernmental Agreement on Biosecurity 2012 
https://www.coag.gov.au/content/intergovernmental-agreement-biosecurity. 
599 See, eg, Department of Agriculture and Department of the Environment, Joint Submission 
from the Department of Agriculture and Department of the Environment, 2014 submission 59 to the 
Senate Committee on Environment and Communications References Inquiry into environmental 
biosecurity 12. 
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They may differ in some respects, reflecting their different responsibilities.  
For example, state laws accommodate land management and local 
government responsibilities.  The white spot prawn problem in 2016-17 
illustrates the overlap, with action by both the Commonwealth and 
Queensland biosecurity authorities.600   

The Commonwealth legislation is based in part on its approach to 
compliance with international agreements, and so includes a commitment to 
base its administration on trade rules, as described in Chapter 2.  This means, 
for example, that the precautionary principle can have only limited 
application in border controls, while in Queensland it is a foundation of the 
biosecurity system, as elaborated below.  

5.5 The scope and relevance of new Commonwealth biosecurity legislation 
– why ecological integrity has little to offer 
 
The development of the new Commonwealth biosecurity legislation took 
several years, with an overlap near the end of the process with the Senate 
Committee inquiry on environmental biosecurity (described in Chapter 3).  
The end result was that the Senate Committee report on environmental 
biosecurity did not influence the Biosecurity Act 2015.   

Environmental biosecurity issues were raised in the debate on the 
Biosecurity Bill by Senators Siewert and Waters.601  The manager of 
government business in the Senate, Senator Fifield, indicated his 
understanding that the government would be responding about 
environmental biosecurity in its response to the ‘biosecurity report’.602  
Presumably this was a reference to the Senate Environment and 
Communications Reference Committee’s Environmental biosecurity report 
that was tabled later that day.  

The objects of the Commonwealth Biosecurity Act 2015 include giving effect 
to Australia’s obligations under the Convention on Biological Diversity.603  This 
provision does not by itself deal with the unresolved international issues that 
subordinate the environment to trade. (as elaborated in Chapters 2 and 3).  It 
does not change the previous situation, but the continuing tension between 
trade and biodiversity protection obligations is no longer ‘out of sight’ in 
biosecurity administration. 

Within the framework of subordination of the environment to trade, the 
Commonwealth government and business can pursue a zero risk approach 

                                                
600 Department of Agriculture and Fisheries, White Spot Disease 
https://www.daf.qld.gov.au/animal-industries/animal-health-and-diseases/a-z-list/white-
spot-disease; National Pest and Disease Outbreaks, White Spot Disease 
http://www.outbreak.gov.au/current-responses-to-outbreaks/white-spot-disease. 
601 Commonwealth Parliamentary Debates Senate 18 March 2015, 1746, 1869. 
602 Commonwealth Parliamentary Debates Senate 13 May 2015, 2925. 
603 Biosecurity Act 2015 (Cth) s 4. 
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for the benefit of industry.  For example, when Cucumber Green Mottle 
Mosaic Virus was detected in pumpkin crops, the Minister for Agriculture 
and Water Resources stated that it was vitally important that the virus did 
not spread,604 and imports of the suspected cause (seeds) led to a decision to 
test all seed imports.605  On the other hand, the Invasive Species Council has 
complained that the response to detection of the smooth newt in Melbourne 
waterways in 2011 has been ineffective even though the environmental risks 
and potential impacts are very great.606  In NEBRA processes it was decided 
that the resources required to achieve eradication would be very large 
because of the complexity of the smooth newt's life cycle (detection only 
possible in the aquatic life stage) and land tenure (a complex urban 
environment).  Biosecurity Victoria is continuing surveillance and research 
on the smooth newt problem.607 

5.5.1 Why there is limited scope for application of the ecological integrity 
concept in Commonwealth biosecurity administration 

The situation I describe here leaves little scope for applying the ecological 
integrity concept in administration of the Commonwealth Biosecurity Act 
2015.  

A primary reason why there is limited scope for applying the ecological 
integrity concept in administration of the Biosecurity Act 2015 is the operation 
of Australia’s ALOP (Appropriate Level of Protection) and its relationship to 
World Trade Organization rules.  Australia’s ALOP is ‘a high level of 
sanitary and phytosanitary protection aimed at reducing biosecurity risks to 
a very low level, but not to zero.’608 

The inclusion of ‘but not to zero,’ leaves room for wide interpretation, 
therefore weakening the impact of the provision.  This acceptance of 
continuing incursions is in stark contrast to the first international agreement 
on biosecurity – the International Convention on Measures to be Taken against 
phylloxera vastatrix, in 1878, involving several European countries.609  The 
text of the agreement is in Appendix 3 to this thesis.  In that case, barriers to 
trade were used to prevent the destruction of an industry.  The industry’s 
approach to the phylloxera problem today in practice is quite like that in the 

                                                
604 http://www.farmweekly.com.au/news/agriculture/general/news/barneys-biosecurity-
battle/2715211.aspx. 
605 http://www.farmweekly.com.au/news/agriculture/general/news/barneys-biosecurity-
battle/2715211.aspx. 
606 Cox, A, Spot the Difference: white spot disease vs the environment (Invasive Species Council, 
2017) https://invasives.org.au/blog/australias-indifference-to-environmental-biosecurity/ and 
see details at https://invasives.org.au/wp-content/uploads/2014/09/Biosecurity-failures-
smooth-newts.pdf.  
607 Agriculture Victoria, Smooth Newt http://agriculture.vic.gov.au/agriculture/pests-diseases-
and-weeds/pest-animals/a-z-of-pest-animals/smooth-newt. 
608 Biosecurity Act 2015 (Cth) s 5. 
609 According to the Institut Internationale d’Agriculture, quoted in Ebbels, D, Principles of Plant 
Health and Quarantine (CABI, 2003) 13. 
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Convention,610 that is, keeping phylloxera out.  This situation indicates the 
tension between the border control approach and what may be needed in 
reality to protect an industry (or the environment) within Australia.       

There may be some scope for applying the ecological integrity concept in 
limited areas of Commonwealth biosecurity administration with benefit for 
environmental biosecurity.  The weed risk assessment process used for 
biosecurity decision making is an example. That process covers matters such 
as: the plant’s distribution; whether the plant is toxic to animals; whether it 
hybridizes naturally; and information about its dispersal.611  The process 
refers to receiving environments and to environmental weeds,612 thereby 
opening the possibility of applying the ecological integrity concept.  

There are, however, two problems that may limit using the ecological 
integrity concept in weeds assessment at the border.  One stems from the 
need to make judgments about the likely impact of a new plant on Australian 
ecosystems.  The problem is that there will usually be many unknowns about 
the relationship between Australian ecosystems and an exotic plant not yet in 
Australia.  As indicated in Chapter 3, the trade regime treats unknowns as 
evidence of no problems.613  Weeds management using ecological integrity 
tests needs to be based on ecosystem considerations and precaution, as 
indicated above.  Basing arguments on ecosystem considerations can be 
difficult because of the way unknowns are dealt with under World Trade 
Organization rules, and the interpretation of trade rules emasculates the 
precautionary principle, as I demonstrated in Chapter 3.  My conclusions 
here are supported by Riley’s point that:  

In its enthusiasm to prevent quarantine laws being used as a disguised restraint on 
trade, the WTO has discouraged members from stemming the spread of IAS [invasive 
alien species] by means of quarantine-based trade restrictions.  This is an unwelcome 
development, as the strength of quarantine lies in its existing preventative mechanisms 
that can be harnessed for environmental purposes.614  

The World Trade Organization approach described by Riley and accepted by 
the Commonwealth Government in its administration of biosecurity flies in 
the face of reality.  For example, Potter points out that many organisms that 

                                                
610 Vinehealth Australia, Phylloxera  http://www.vinehealth.com.au/pests-and-
diseases/phylloxera/; McLoughlin, S, K Powell and I Pearce,’ Vigilance required in Phylloxera 
fight’ (2017) Grapegrower & Winemaker No. 637, 34.  
611 http://www.agriculture.gov.au/biosecurity/risk-
analysis/weeds/system/weed_risk_assessment. 
612 See, eg, Questions 2 and 3 in Interpreting the questions in the WeedRrisk Assessment system 
http://www.agriculture.gov.au/SiteCollectionDocuments/ba/plant/wra/form-a-interpreting-
qs-wra-system.pdf. 
613 See, eg, the practical example mentioned in Chapter 3 of this thesis from the Australasian 
Veterinary Poultry Association Committee on Exotic Disease and Importation and the analysis 
in Riley, S, ‘Invasive Species and the Protection of Biodiversity: The Role of Quarantine Laws in 
Resolving Inadequacies in the International Legal Regime’ (2005) 17(3) Journal of Environmental 
Law 323, 345-346.   
614  Ibid 358.  
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have caused environmental damage were unknown before the problems 
arose.615  Australia’s open ended ALOP, World Trade Organization rules and 
Australia’s preference for them over environmental obligations mean there is 
virtually no scope for applying the ecological integrity concept in any 
meaningful way in the administration of the Commonwealth Biosecurity Act 
2015, because of the limitations imposed by limited use of precaution.  This 
conclusion is reinforced by the conclusions in Chapter 2 about environmental 
biosecurity being a relatively new and undeveloped concept, with many 
factors militating against progress with environmental biosecurity, and by 
the conclusions in Chapter 3 about the inadequacies of the 2015 Senate 
Committee biosecurity report. 

The overall conclusion from this analysis is that the new Commonwealth 
legislation did not change the fundamentals of the system and the limits this 
has placed on the Commonwealth capacity to deal with environmental 
biosecurity.  I argue below that the new legislation and its administration in 
Queensland are less constrained than the Commonwealth equivalents.  The 
new Queensland arrangements offer greater prospects for progress. 

The new Queensland arrangements are particularly relevant for this thesis 
because of the significance of environmental biosecurity for Queensland and 
its pioneering approach to new biosecurity arrangements in Australia; 
because Queensland has a very wide range of circumstances relevant to 
environmental biosecurity; and because those new arrangements provide 
opportunities for incorporating the ecological integrity concept in biosecurity 
administration with benefits for environmental biosecurity. 

5.6 Significance of Queensland for biosecurity and Queensland reforms  

The significance of biosecurity for Queensland is clear from the evidence of 
its Chief Biosecurity Officer at hearings of the Legislative Assembly’s 
Agriculture, Resources and Environment Committee on the Biosecurity Bill 
2013.  He said: 

Queensland is undoubtedly the front-line state for biosecurity in Australia.  We get 
more pests and diseases than any other state of national significance and we have dealt 
with many more incidents in the past seven years than any other state in Australia.616    

The wide range of circumstances in Queensland relevant for environmental 
biosecurity is illustrated by the Queensland Biosecurity Strategy 2009-2014, 
which pointed out that: 

Queensland is the second largest state in area, with the second largest coastline and 
border. It has the largest marine area and expansive tropical areas that are favourable to 

                                                
615  Potter, C, ‘A Neoliberal Biosecurity?’ in Dobson, A, K Barker and S Taylor (eds), Biosecurity: 
The socio-politics of invasive species and infectious diseases (Routledge, 2013) 123,128.  
616 Thompson, J, proceedings of the Agriculture, Resources and Environment Committee, 5 
December 2013 1. 
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many pests and diseases and which are largely inaccessible for much of the wet season.  
The state also has a vast arid region in the west.  

Queensland is close to south-east Asian and Pacific nations.  The northernmost Torres 
Strait Island is just five kilometres from Papua New Guinea.  Pests and diseases from 
neighbouring countries can also be introduced through migratory species or the 
movement of people and products.617  

Queensland has more of Australia’s National Biodiversity Hotspots618 than 
any other state except Western Australia (which has most of them).619  More 
than half of the agro-ecological regions and seventeen of the biogeographic 
regions mentioned in Chapter 2 can be found in the state. There are five 
World Heritage sites in Queensland.620 

The Queensland government states: 

Around 45 per cent of Queensland’s plant species are found nowhere else on Earth; 
approximately 1,350621 different ecosystems in Queensland support 70 per cent of 
Australia’s mammals, 80 per cent of its native birds and more than 50 per cent of its 
native reptiles, frogs, and plant species.  Of Queensland’s diverse ecosystems, 222 are 
currently listed as Endangered, while a further 561 are considered Vulnerable.622 

That is, nearly 60% of Queensland ecosystems are endangered or vulnerable, 
and hence at risk from pests and diseases.   

Landscapes and ecosystems in Queensland range from protected World 
Heritage to substantially transformed, such as towns and cities and transport 
infrastructure.  The proportion of Queensland land used for agriculture 
(86%)623 and the area of that land are higher and greater than for any other 

                                                
617 Queensland Biosecurity Strategy 2009-2014 (Department of Primary Industries and Fisheries, 
2008) 7 
https://www.cabinet.qld.gov.au/documents/2008/dec/biosecurity%20strategy/Attachments
/Qld-BiosecurityStrategy-2009-14.pdf. 
618 Biodiversity hotspots are areas with largely intact natural ecosystems with a high diversity of 
locally endemic species that are not found or are rarely found outside the hotspot.  These 
hotspots are at risk from current, planned or potential management activities.  Those in 
Queensland are the Einasleigh and desert uplands, brigalow north region and the border 
ranges, covering substantial areas of the state. 
http://www.environment.gov.au/biodiversity/conservation/hotspots.  
619 Department of the Environment and Energy, Australia’s 15 National Biodiversity Hotspots 
http://www.environment.gov.au/biodiversity/conservation/hotspots/national-biodiversity-
hotspots. 
620 Great Barrier Reef, Gondwana Rainforests, Riversleigh fossil site, Fraser Island and Wet 
Tropics (Department of Environment and Science, World Heritage 
https://www.ehp.qld.gov.au/management/world-heritage-areas/)..  
621 This number has been increased to 1,539 https://www.qld.gov.au/environment/plants-
animals/plants/herbarium/mapping-ecosystems/. 
622 Department of Environment and Heritage Protection, Queensland Climate Adaptation 
Directions Statement 2016 20 http://www.ehp.qld.gov.au/assets/documents/climate/climate-
change-adaptation-paper.pdf. 
623 Australian Bureau of Statistics, Land Use (4609.0.55.003 – Land Account: Queensland, 
Experimental Estimates, 2011 – 2016). 



 143 

state.624  Queensland is closer than any other state or territory to a foreign 
country (Papua New Guinea).625  Half the ports (including boat harbours and 
marinas) in Australia are in Queensland.  

5.6.1 Biosecurity reform journey in Queensland  

The process of modernising biosecurity legislation began in 2007 in 
Queensland, earlier than in other jurisdictions, when the Service Delivery 
and Performance Commission recommended that pest management and 
biosecurity legislation be reviewed.626  The Auditor-General urged quicker 
progress with this in reports in 2008627 and 2011.628  The Queensland 
Biosecurity Strategy 2009-2014, prepared after an extensive consultation 
process, was released in December 2008.629  The Strategy included elements 
being included in the new legislation being developed at the same time, for 
example, shared responsibility, more effective responses to biosecurity 
threats and strong community engagement.630  An exposure draft of new 
legislation was released for comment in 2009,631 and the Biosecurity Bill 2011 
was subsequently introduced into the Legislative Assembly.632  The long 
preparation process meant that development of the new legislation was able 
to take account of the Beale Panel recommendations of 2008.  However, the 
2011 Bill lapsed on dissolution of the Parliament for the 2012 State election.633 

The Biosecurity Bill 2013 was introduced into the Legislative Assembly in 
November 2013 after the state election (effectively a re-introduction of the 
2011 Bill).  The Chief Biosecurity Officer claimed that: 

                                                
624 Australian Bureau of Statistics, Agricultural summary, Queensland (7123.3.55.001 – Agricultural 
State profile, Queensland, 2006-7). 
http://www.abs.gov.au/ausstats/abs@.nsf/latestproducts/0DA268AE314798A4CA2574C8001
854EE?opendocument. 
625 Department of Foreign Affairs and Trade, Papua New Guinea http://dfat.gov.au/geo/papua-
new-guinea/pages/papua-new-guinea.aspx. 
626 Service Delivery and Performance Commission, Review of the Roles and Responsibilities of the 
Department of Natural Resources, Mines and Water. Environment Protection Agency and Department 
of Primary Industries and Fisheries (Queensland Government, 2007) 24.  
627 Auditor-General of Queensland, Report to Parliament No. 5 for 2008 Protecting Queensland’s 
primary industries and environment from Pests and Diseases A Performance Management Systems 
Audit 5. 
628 Auditor-General of Queensland, Report to Parliament No. 8 for 2011 Follow up of four audits 
completed in 2008 and 2009 29. 
629 Queensland Biosecurity Strategy 2009-2014 (Department of Primary Industries and Fisheries, 
2008). 
630 Department of Primary Industries and Fisheries, Final Report July 2008-March 2009 1,2. 
631 This history relies primarily on Westcott, M, Biosecurity Bill 2011 (Qld): A new biosecurity 
framework for Queensland (Queensland Parliamentary Library Research Brief 2011/No. 25, 
Queensland Parliament, 2011) 6-8. 
632 Parliament of Queensland, Parliamentary Debates, 25 October 2011, 3368.  
633 https://www.parliament.qld.gov.au/get-involved/events-and-activities/2012/Parliament-
in-2012.  



 144 

The bill will provide the most comprehensive and complete approach to biosecurity 
legislation in Australia and is currently being copied in a lot of other places in Australia.  
A lot of other states are picking up some of the major elements of the bill. 634  

The Bill was passed on 6 March 2014, with the Act to take effect on 1 July 
2016.  The Minister emphasised the importance of the Act for primary 
industries and marketing, although he did mention the environment, when 
announcing the passage of the Act.635   

The purposes of the Biosecurity Act 2014 include managing risks to 
biodiversity and the natural environment.636  Section 6 of the Act describes 
how the purposes of the Act are to be achieved:  

 The purposes of this Act are to be achieved primarily by—  

(a) imposing a general obligation on persons to prevent or minimise the impact of 
biosecurity risks on human health, social amenity, the economy and the environment 
(each a biosecurity consideration); and  

(b)  regulating activities involving biosecurity matter or carriers; and  

(c)  including in risk-based decision-making under this Act the principle that lack of full 
scientific certainty should not be used as a reason to postpone taking action to prevent a 
biosecurity event or to postpone a response to a biosecurity risk; and  

(d)  providing for flexible and timely ways of minimising and mitigating biosecurity 
risks; and  

(e)  providing for monitoring and enforcement of compliance with this Act; and  

(f)  providing for codes of practice relating to a person’s obligations under this Act; and  

(g)  providing for the chief executive to make guidelines or policies about the 
application of this Act and how a person may comply with obligations imposed under 
this Act; and  

(h)  providing for a framework that improves the capacity of local governments, 
industry and the community generally to respond to biosecurity risks.  

The Chapter Summary from the Act637 is in Appendix 4 to this thesis. 

The significance of biosecurity for Queensland, its pioneering action in 
modernising biosecurity legislation and administration and the wide range 

                                                
634 Thompson, J, proceedings of the Agriculture, Resources and Environment Committee, 
Parliament of Queensland, 5 December 2013 2. 
635 McVeigh MP, the Hon J, Minister for Agriculture, Fisheries and Forests, New Biosecurity Act 
to better protect Queensland (media release, 6 March 2014) 
http://statements.qld.gov.au/Statement/2014/3/6/new-biosecurity-act-to-better-protect-
queensland. 
636 Biosecurity Act 2014 (Qld) s 4(2)(a)(iv). 
637 Ibid s 3. 
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of circumstances relating to biosecurity in the state provide an excellent 
testbed for new approaches.  

5.6.2 Major concepts and implementation issues  

After the passage of the Biosecurity Act 2014 the Queensland Biosecurity 
Capability Review was established in 2015 as part of the reform process to 
report on the capability of the Queensland biosecurity system to meet the 
needs of future biosecurity challenges.638  The Queensland Biosecurity 
Capability Review Final Report (Review Report) described the foundational 
concepts for the new arrangements as ‘shared responsibility, risk-based 
decision making and the precautionary principle.’639 

The Review Report elaborated: 

Shared responsibility is the principle that all parties should bear a proportionate share 
of responsibility for the mitigation of biosecurity risks and share the cost of biosecurity 
responses.  Risk-based decision-making considers the likelihood and consequence of 
biosecurity risks in an uncertain environment and ensures appropriate and 
proportionate action.  Finally, the precautionary principle allows mitigation control 
action to be taken to manage biosecurity incursions in advance of scientific certainty, 
where unacceptable damage is likely.640  

As I argued above, the precautionary principle is important for applying the 
ecological integrity concept in environmental biosecurity management.  The 
use of the precautionary principle here is intended to be the opposite of the 
negative way that it is used under World Trade Organization rules for 
Australian border biosecurity (as described above).  The Act is clear on the 
positive role for the precautionary principle:  

The purposes of this Act are to be achieved primarily by—  

c) including in risk-based decision-making under this Act the principle that lack of 
full scientific certainty should not be used as a reason to postpone taking action to 
prevent a biosecurity event or to postpone a response to a biosecurity risk641 

There is no equivalent provision in the Commonwealth legislation. 

The Explanatory Notes for the Bill elaborated: 

The legislation adopts the precautionary principle that a lack of scientific certainty 
should not postpone action to manage emergency biosecurity events where serious or 

                                                
638 Department of Agriculture and Fisheries, Queensland Biosecurity Capability Review Interim 
Response, 2016 1 https://publications.qld.gov.au/dataset/0ac8083c-5dd8-4416-ab62-
8fc2cd8be3bf/resource/e98c4f7e-815b-4a91-8c82-e3ea1ba2c553/download/factsheetqld-
biosecurity-capability-reviewinterimresponse.pdf. 
639 Brooks, R, R Glanville and T Kompas, Queensland Biosecurity Capability Review Final Report 
2015 8 
https://www.cabinet.qld.gov.au/documents/2016/Mar/Biosec/Attachments/Report.PDF.   
640 Ibid.   
641 Biosecurity Act 2014 (Qld) s 5(c). 



 146 

irreversible damage is plausible.  This acknowledges that the costs of not taking action 
to a potential threat, such as a highly infectious zoonotic disease transmitted between 
animals and humans, can be more significant than the cost of taking early and definitive 
action which subsequently proves to be unnecessary.642 

The general biosecurity obligation is to take all reasonable and practical 
measures to prevent or minimise biosecurity risks, and avoid doing anything 
that might exacerbate the adverse effects of a biosecurity matter.643    
 
The Department of Agriculture and Fisheries provides some general advice 
on the operation of this obligation.644  Individuals and organisations are 
responsible for managing biosecurity risks that they know about or could 
reasonably be expected to know about.  They are not expected to know about 
all biosecurity risks, but are expected to know about risks associated with 
day-to-day work and hobbies.  They are obliged to take all reasonable and 
practical steps to prevent or minimise each biosecurity risk, to minimise the 
likelihood of causing a biosecurity problem, to limit the consequences if such 
a problem arises, to prevent or minimise the harmful effects a risk could 
have, and not do anything that might make any harmful effects worse.645  
They may be able to discharge their biosecurity obligations by complying 
with requirements of the Act, Regulations, codes of practice, guidelines or 
compliance agreements.646   
 
Consistent with section 6 of the Act above, the nearly 500 page Act includes 
comprehensive regulatory powers and tools, including emergency powers, 
emergency biosecurity orders, emergency prohibited matter declarations, 
movement control orders, biosecurity zones and biosecurity programs.  Local 
government continues in its previous biosecurity role involving pest 
management, but according to the Minister, with greater flexibility about 
how it will carry out its role.647  A nearly 200 page Regulation sets out a great 
deal of detail about administration of parts of the Act.648   

                                                
642 Parliament of Queensland Biosecurity Bill 2013: Explanatory Notes Parliamentary Paper No 
4073 (19 November 2013) 2 
https://www.legislation.qld.gov.au/Bills/54PDF/2013/BiosecurityB13E.pdf. 
643 Biosecurity Act 2014 (Qld) s 23. 
644 Department of Agriculture and Fisheries, General Biosecurity Obligation 
https://www.daf.qld.gov.au/biosecurity/about-biosecurity/biosecurity-act-2014/information-
and-resources-about-the-act/overview-and-foundation-principles/general-biosecurity-
obligation. 
645 Ibid. 
646 Parliament of Queensland Biosecurity Bill 2013: Explanatory Notes Parliamentary Paper No 
4073 (19 November 2013) 2. 
647 McVeigh MP, the Hon J, Minister for Agriculture, Fisheries and Forestry First Reading 
Speech Biosecurity Bill 2013 19 November 2013 Queensland Parliament Record of Proceedings 
3909. 
648 Biosecurity Regulation 2016 (Qld). 
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There has been a willingness to provide guidance on some specific elements 
of administration of the Act and Regulation.  The Biosecurity Manual649 of 
nearly 80 pages summarises the regulatory requirements found in the 
Biosecurity Regulation and provides the risk minimisation requirements that 
must be followed when dealing with a carrier - things that can carry 
prohibited or restricted biosecurity matter, such as fruit and vegetables, 
nursery stock and livestock.   

The mass of detail in the Act, Regulation and Biosecurity Manual raises the 
question of how the new system is more flexible and less prescriptive than 
past arrangements.  The Government advice on the new system650 includes 
the following that helps explain this apparent conflict of aspiration and 
action: 

The Act allows a consistent, modern, risk-based and less prescriptive approach to 
biosecurity in Queensland.  

The Queensland Government will continue to take immediate action to manage 
biosecurity risks.  In fact, under the new Act, action can be taken if there is a reasonable 
belief that a serious risk exists, without having to wait for scientific confirmation.  

New tools and powers allow the government’s response to be tailored to the nature and 
challenge of each specific biosecurity threat. Frontline staff have more flexibility in 
working with the community, allowing them to deliver better services with less 
disruption and cost to the community.  

The Act also accommodates industry initiatives.  For example, the Act allows for 
compliance agreements and industry accreditation schemes, which utilise industry 
knowledge about best practice risk management for their unique circumstances.  

Specific provisions are not provided for all situations, as they remove any flexibility for 
clients to innovate and find better ways of managing risks. Also, it is not practical to 
prescribe specific requirements for every potential biosecurity threat in every possible 
circumstance.  

Biosecurity Queensland is focusing on educating Queenslanders about biosecurity and 
is encouraging voluntary compliance with biosecurity obligations.  To achieve this, 
Biosecurity Queensland is providing advice on how risks can be managed.  

The overall scheme therefore includes: 

•    capacity for quicker responses to new problems, even where there are 
knowledge gaps (Biosecurity Act 2014 section 5 - application of the 
precautionary principle); 

                                                
649 Department of Agriculture and Fisheries, Biosecurity Manual 2015 
https://www.daf.qld.gov.au/__data/assets/pdf_file/0004/379138/QLD_Biosecurity_Manual
_2016.pdf. 
650 Department of Agriculture and Fisheries, New biosecurity laws for Queensland 2015 
https://publications.qld.gov.au/dataset/a4768c91-2832-4348-a117-
8c2255557057/resource/09c0bca6-fcbc-4537-a710-296d34784579/download/daf-new-
biosecurity-laws-for-queensland.pdf.pdf. 



 148 

•    greater reliance on individual action, backed by education and 
various ‘self regulation’ initiatives (for example, Biosecurity Act 2014 
section 23 - general biosecurity obligation imposed on individuals 
and organisations, Biosecurity Act 2014 section 104 - industry 
accreditation schemes and Biosecurity Act 2014 section 392 - 
compliance agreements); 

•    flexibility in meeting biosecurity needs where possible, but a high 
level of detailed prescriptive regulation where judged to be needed 
(for example, the lengthy Regulation651); and 

•    a focus on voluntary compliance rather than legal enforcement 
(compliance and enforcement provisions)652.  

At this stage (mid 2018), it is too soon to make any judgements about 
whether the aspirations of the government reflected in its statements will be 
realised, or how the inevitable tensions between environmental and 
economic demands will be managed. 

5.6.3 Environmental biosecurity in the Queensland Act 
 
Environmental biosecurity is not specifically mentioned in the Act, apart 
from a general reference to a purpose of managing risks to biodiversity and 
the natural environment.653  My conclusion, however, is that there has been 
positive recognition of environmental biosecurity and that the new 
legislation and supporting arrangements could be administered to 
accommodate environmental biosecurity issues and their complexity. 
   
Environmental biosecurity was mentioned in the Review Report.  It stated 
that environmental stewardship is a priority for Queensland, highlighting 
the impact of exotic pests, diseases and weeds.654  The Review Report 
recognised the connection between environmental biosecurity and other 
biosecurity issues: ‘The strategy should give appropriate weight to 
agriculture, environment, amenity and human health and the 
interrelationships between them.’655 
 
The Review Report illustrated the complexity of biosecurity (including 
environmental biosecurity) when it included environment interests in a list 
of participants in the Queensland biosecurity system: Regional NRM Groups; 
NRM Groups; Queensland Conservation Council; Invasive Species Council; 
Land Care; Wildlife Preservation Society; along with all tiers of government 

                                                
651 Biosecurity Regulation 2016 has detailed provisions about many specific issues, eg, labelling of 
fertilisers, feed for food producing animals, bee keeping, state wide entry restrictions. 
652 Agriculture, Resources and Environment Committee, Parliament of Queensland, Biosecurity 
Bill 2013 52; Department of Agriculture and Fisheries, New biosecurity laws for Queensland 2015.  
653 Biosecurity Act 2014 (Qld) s 4.  
654 Brooks, R, R Glanville and T Kompas, Queensland Biosecurity Capability Review Final Report 
2015 56 
https://www.cabinet.qld.gov.au/documents/2016/Mar/Biosec/Attachments/Report.PDF.   
655 Ibid 204. 
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and industry and infrastructure interests.656  This mirrors my conclusion in 
Chapter 2 on how environmental biosecurity is beset by ‘wicked’ problems, 
in part because of the many participants whose interests, values, resources, 
knowledge, perceptions and priorities may be quite different, clashing or 
divergent.  
 
In the next part I comment on the extent to which the new legislation and 
system in Queensland has potential for dealing with the challenges and 
issues inhibiting progress identified in Chapters 2 and 3: contribution to 
ecologically sustainable development; global changes; historic advantage for 
health and industry; preference for trade over environment; market failure; 
administrative arrangements; inevitable priority for health and industry 
problems; government budgets; and retreat from research funding. 
 
5.6.4 Do the Queensland developments deal adequately with issues 
inhibiting progress? 
  
In Chapters 2 and 3 I identified current influences on environmental 
biosecurity and issues inhibiting progress with environmental biosecurity 
and argued that any reform would need to address these to achieve 
improvement in environmental biosecurity.  I now analyse the impact of the 
new Queensland arrangements on these influences and issues.  
 
Ecologically Sustainable Development (ESD): I pointed out that Australian 
governments have committed to ESD through international and Australian 
intergovernmental agreements.  The Act does not refer to ecologically 
sustainable development, but does expressly incorporate one of its elements 
– the precautionary principle.657  The Explanatory Notes for the Biosecurity 
Bill 2013 explained:   

The legislation adopts the precautionary principle that a lack of scientific certainty 
should not postpone action to manage emergency biosecurity events where serious or 
irreversible damage is plausible.  This acknowledges that the costs of not taking action 
to a potential threat, such as a highly infectious zoonotic disease transmitted between 
animals and humans, can be more significant than the cost of taking early and definitive 
action which subsequently proves to be unnecessary.658  

The Invasive Species Council, in a submission to the Queensland 
Parliament’s Agriculture, Resources and Environment Committee in its 
inquiry into the Biosecurity Bill 2013, proposed that the principle of 
ecologically sustainable development should be applied to decision making 

                                                
656 Ibid 59. 
657 Biosecurity Act 2014 (Qld) s 5(c). 
658 Parliament of Queensland Biosecurity Bill 2013: Explanatory Notes Parliamentary Paper No 
4073 (19 November 2013) 2. 
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and referred to in the Act659  The Committee, however, accepted the advice of 
the Department of Agriculture, Fisheries and Forestry that: 

While biosecurity is relevant to the achievement of ecologically sustainable 
development, the department’s view is that ecologically sustainable development is 
beyond the scope [of the Bill].660  

Global Changes: Global changes (biodiversity, climate, landforms and 
hydrology and from pollution) present challenges for biosecurity, including 
environmental biosecurity.  There appears to be sufficient flexibility in the 
Act to allow adequate attention to new or accelerated problems that may be 
generated by global changes.  The emphasis on basing quick responses to 
potential problems on the precautionary principle is an example, although it 
is too soon to know how this will work in practice.  The connection between 
biosecurity and climate change is recognised in the Queensland Climate 
Adaptation Directions Statement.661  At this stage, however, there appears to be 
no formal link between the process for developing the climate change 
adaptation strategy (the responsibility of environmental agencies) and 
biosecurity administration (the responsibility of agricultural interests). 
 
Historic Advantage for Health and Industry: I traced the history and continuing 
situation in Chapters 2 and 3.  The emphasis in the Minister’s first reading 
speech on the Biosecurity Bill 2013 was on agriculture and marketing, for 
example: 
 

Biosecurity is one of the major challenges facing the [agriculture] sector.  
 
Marketing access and developing new markets for our world-class, disease-free 
products is vital. 
 
Without reform, current legislation will impede growth to this core pillar of our 
economy and delay achievement of our goal of doubling agricultural production at the 
farm gate by 2020. 
 
The can-do Newman government recognises the importance of the agriculture sector 
and we will work …to maintain the confidence of our markets.662  

 
The Biosecurity Act 2014 includes many examples to illustrate or attempt to 
clarify the meaning or effect of a provision.  Almost all of these are from 

                                                
659 Invasive Species Council, Submission to Inquiry into the Biosecurity Bill 2013 (2014) 7 
https://www.parliament.qld.gov.au/documents/committees/AREC/2013/18-
Biosecurity/submissions/018-InvasiveSpeciesCouncil.pdf. 
660 Agriculture, Resources and Environment Committee, Parliament of Queensland, Report No 
35 Biosecurity Bill 2013 61. 
661 Department of Environment and Heritage Protection, Queensland Climate Adaptation 
Directions Statement 2016 20 http://www.ehp.qld.gov.au/assets/documents/climate/climate-
change-adaptation-paper.pdf. 
662 McVeigh MP, the Hon J, Minister for Agriculture, Fisheries and Forestry, First Reading 
Speech Biosecurity Bill 2013 19 November 2013 Queensland Parliament Record of Proceedings 
3907. 
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industry,663 with a few mentioning the very topical fire ant problem,664 which 
is an industry issue as well as a public amenity and environmental issue.  A 
few mention issues common to the environment and industry.665 
 
It is therefore reasonable to conclude that the industry advantage remains, 
just as it has with the Commonwealth biosecurity management 
arrangements.   
 
Preference for Trade over Environment: In Chapter 3 I described the 
longstanding situation of trade requirements overriding environmental 
obligations.  As indicated above, the emphasis in Queensland has remained 
on agriculture and marketing.  The state, however, is not as constrained as 
the Commonwealth in this area, as once a biosecurity problem is identified 
responses are determined in accordance with state or territory laws rather 
than by the World Trade Organization rules controlling national border 
action.  The Biosecurity Act 2014 and statements made about its 
administration will allow application of the precautionary principle to 
support rather than stifle responsiveness and effective action. 
 
The impact of state decisions can be influenced by Commonwealth decisions.  
For example, raw prawn imports were banned by the Commonwealth in 
2017 after the outbreak of white spot in southern Queensland.  The 
effectiveness of Queensland government efforts to contain or eliminate the 
problem could be undone by any subsequent Commonwealth decision to 
resume imports, presumably swayed by trade considerations and World 
Trade Organization based pressures.  The Commonwealth did allow the 
resumption of raw prawn imports from 7 July 2017.666  The Queensland 
Minister for Agriculture and Fisheries expressed dismay about this decision, 
taken, according to him, without consultation with the Queensland 
government and despite objections from the local industry.  The Minister 
observed that the [white spot] virus ‘most likely arrived in Qld via a failure 
of Commonwealth border protection systems’.667     

 
Market Failure: I argued in Chapter 3 that market failure is a continuing 
problem for environmental biosecurity.  Whether and how market failure 
issues are addressed will depend on future decisions, including for funding 

                                                
663 Eg, examples for ss 36 and 42 on reporting biosecurity and restricted matter and s 47 on 
notifiable incidents refer to domestic animal health, for s 113 on emergency orders to equine 
influenza and dead chickens, and for s 233 to feedlots and contaminated feed.   
664 See s 235 on biosecurity programs and s 373 on biosecurity orders. 
665 See, eg, examples for s 104 on codes of practice refer to weed seeds in agricultural inputs, for 
ss 128 and 129 on biosecurity zones to plants, and for s 396 on compliance agreements to quality 
assurance measures.   
666 Department of Agriculture and Water Resources, Uncooked prawns 
http://www.agriculture.gov.au/import/goods/uncooked-prawns. 
667 Byrne, the Hon Bill, Minister for Agriculture and Fisheries, Call for Barnaby Joyce to review 
Australia’s biosecurity priorities to prevent another white spot crisis (media statement, 1 August 
2017) http://statements.qld.gov.au/Statement/2017/8/1/call-for-barnaby-joyce-to-review-
australias-biosecurity-priorities-to-prevent-another-white-spot-crisis. 
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and on how the general biosecurity obligation operates in practice.   

Form of Institutions and Administrative Arrangements: In Chapter 3 I described 
the significance of the placement of functions in Ministerial portfolios for 
how they are likely to be administered. The biosecurity function remains in 
the agriculture portfolio, that is, a conscious decision to categorise 
biosecurity as predominantly industry rather than environment related.  The 
Invasive Species Council proposed that the Minister for the Environment 
‘should have a statutory role in decision-making and policy direction on 
important environmental biosecurity issues’ in a submission to the 
Queensland Parliament’s Agriculture, Resources and Environment 
Committee in its inquiry into the Biosecurity Bill 2013.’668  The Committee 
apparently rejected this proposal, as it did not address the point in its report 
and accepted the advice of the Department of Agriculture, Fisheries and 
Forestry that: 

The department consults with the department of Environment and Heritage Protection 
at local and state level about matters relevant to the environment.  Further, Cabinet 
conventions already afford all Ministers an opportunity to comment on listing of 
prohibited and restricted matter by an amendment Bill or regulation if the impacts are 
likely to be significant.669  

Inevitable Priority for Health and Industry Problems: There is nothing in the new 
arrangements that would alter this inevitable priority I described in Chapter 
3.  Equally there is nothing in the Act that would prevent decisions and 
action being more responsive to environmental biosecurity problems.  There 
is also scope for including environmental biosecurity in response to problems 
originating in industry.  For example, the white spot disease response plan 
for dealing with the detection of the disease in prawn farms in late 2016 
includes wild prawns.670 
 
Government Budgets: In Chapter 3, I pointed out that ‘budget constraints’ have 
influenced biosecurity operations.  The Act itself does not affect budgets.  
The Capability Review Panel concluded that effective implementation of the 
new arrangements required funding increases.671  The government agreed to 
increase funding for Biosecurity Queensland by $10.8 million over four years, 
thereby increasing the total commitment to $30.2 million.672  

                                                
668 Invasive Species Council, Submission to Inquiry into the Biosecurity Bill 2013 2014 6 
https://www.parliament.qld.gov.au/documents/committees/AREC/2013/18-
Biosecurity/submissions/018-InvasiveSpeciesCouncil.pdf. 
669 Agriculture, Resources and Environment Committee, Parliament of Queensland, Report No 
35 Biosecurity Bill 2013 60. 
670 Biosecurity Queensland, White spot disease detected in southern Queensland 
https://www.daf.qld.gov.au/animal-industries/animal-health-and-diseases/a-z-list/white-
spot-disease. 
671 Brooks, R, R Glanville and T Kompas, Queensland Biosecurity Capability Review Final Report 
2015 46 
https://www.cabinet.qld.gov.au/documents/2016/Mar/Biosec/Attachments/Report.PDF.   
672 Donaldson, the Hon Leanne, Minister for Agriculture and Fisheries, Budget to include millions 
more for biosecurity (Media Statement, 9 June 2016) 
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Retreat from Research Funding: There has been a well documented decline in 
research funding relating to environmental biosecurity in all jurisdictions 
(see Chapter 3).  The announcement of increased funding in Queensland did 
include a reference to some research activities: ‘a boost to laboratory capacity 
to improve detection of plant pests and diseases.’673  
 
Conclusions about challenges and inhibiting factors:  Because of the positive 
approach to the precautionary principle, the inclusion of community 
involvement, the flexibility to develop a range of responses and programs 
and claimed greater freedom for local government to develop local 
programs, the Act and its administration have potential for movement in the 
direction of ecologically sustainable development, for accommodating global 
changes, and for being less dominated by trade rules than the national 
system.  The capacity for quicker responses to environmental biosecurity 
problems is potentially greater than before, based on the public statements to 
this effect.  As already pointed out generally, however, it is too soon to know 
whether these positive outcomes will occur.    
 
There will still be a lag for environmental biosecurity behind that for 
industry, and apparently only small gains for funding and research.  
Whether market failure issues are addressed adequately will depend on 
future decisions.  The outcome is that even if the new approaches in the 
Queensland legislation and administration lead to overall improvements in 
biosecurity, there will still be a need for more policy development and action 
to achieve meaningful gains for environmental biosecurity. 
 
The Queensland Biosecurity Strategy 2009-2014674 opened up the possibility of 
placing discrete biosecurity issues in a wider environmental framework by 
including ‘reconstruction of the…environment and restoration 
of…environmental wellbeing following an emergency response to an 
outbreak of a pest or disease’ in the biosecurity continuum675 and by 
incorporating ‘contribute to the maintenance of Australia’s…diverse 
ecosystem sustainability’ in one goal for the biosecurity system.676  The 
Biosecurity Act 2014 does not contain any provisions including concepts like 
ecological integrity to give substance to the aspirations inherent in these 
statements.  There was no elaboration in the Explanatory Notes to the 
Biosecurity Bill 2013,677 in the related Parliamentary Committee 

                                                                                                                                          
http://statements.qld.gov.au/Statement/2016/6/9/budget-to-include-millions-more-for-
biosecurity.   
673 Ibid. 
674 Department of Primary Industries and Fisheries, Queensland Biosecurity Strategy 2009-14 2008 
https://www.cabinet.qld.gov.au/documents/2008/dec/biosecurity%20strategy/Attachments
/Qld-BiosecurityStrategy-2009-14.pdf. 
675 Ibid 3. 
676 Ibid 8. 
677 Parliament of Queensland Biosecurity Bill 2013: Explanatory Notes Parliamentary Paper No 
4073 (19 November 2013). 
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proceedings,678 or in the Parliamentary debates on the Bill.  The new state 
biosecurity strategy simply includes a goal of ‘protect Queensland’s 
ecosystems and our way of life.’679 

 
In the next Chapter I argue that the ecological integrity concept could be one 
of the foundations or criteria for decision making and action in several parts 
of the Biosecurity Act 2014, thus providing a basis for improving 
environmental biosecurity within the existing legislation and administrative 
framework.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
678 Agriculture, Resources and Environment Committee, Parliament of Queensland, Biosecurity 
Bill 2013. 
679 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our Next Five Years 
2018-2023 (2018) 7. 
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Chapter 6 Incorporating the ecological integrity concept 
in Queensland biosecurity arrangements 

 

6.1 Introduction  
 
This chapter provides a more specific analysis of how the ecological integrity 
concept could be incorporated in the Queensland biosecurity arrangements, 
including some suggested legislative changes.  The analysis and proposals in 
this Chapter show how ecological integrity can be used to provide practical 
content and guidance for application of the shared responsibility concept 
underlying modern biosecurity law and administration.  I describe some 
established propositions derived from the major environmental biosecurity 
issue of weeds, all of which would benefit from application of the ecological 
integrity concept and can be applied in other biosecurity problem situations. 
 
I will demonstrate that incorporating the concept of ecological integrity in 
various parts of the biosecurity management system would: broaden 
approaches to biosecurity and capture the complexities of environmental 
issues; increase the knowledge base required for effective implementation of 
shared responsibility; facilitate stakeholder engagement; and contribute to 
transforming the culture of the biosecurity system to embrace environmental 
biosecurity. 
 
First I describe the shared responsibility concept, a key component of the 
existing biosecurity framework, its significance for modern biosecurity 
administration and how ecological integrity relates to it.  I then describe 
some propositions providing a foundation for integrating ecological integrity 
into environmental biosecurity. 
  
Secondly, I propose some changes to the Queensland Biosecurity Act 2014 to 
include references to ecological integrity that should drive policy and action 
supportive of improved environmental biosecurity on a continuing basis. 
 
Thirdly, I describe how ecological integrity can be applied in key aspects of 
biosecurity administration: the exercise of formal powers under the Act; 
meeting the general biosecurity obligation; in local government planning and 
action; and in developing codes and agreements under the Act. 
 
Finally, I check biosecurity arrangements in other state and territory 
jurisdictions in Australia to test the potential universality of my conclusions 
based on the Queensland arrangements.  I argue that the fundamentals of 
Queensland biosecurity management are not unique, and therefore that my 
conclusions have value across Australia. 
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6.2 The significance of the shared responsibility concept for applying 
ecological integrity 
 
Effective application of the ecological integrity concept requires placing the 
concept within the existing biosecurity framework.  Shared responsibility is a 
key component of that framework.  
 
In this section I refer to the origins and significance of the shared 
responsibility concept and its value as a foundation for inclusion of 
ecological integrity in biosecurity administration.  This is because it reflects 
the comprehensive, community wide approach needed for effective 
environmental biosecurity, using weeds management as the example. ( See 
Chapter 4.2.2 for the need for an ecological integrity definition that could be 
applied across the whole community).  I also identify shared responsibility as 
a poorly understood and developed concept.  I argue that all involved with 
biosecurity management would benefit from provision of guidance based on 
ecological integrity about the practical application of shared responsibility.  

The shared responsibility approach has been a central feature of biosecurity 
management in Australia since acceptance of the 1996 Nairn Review 
conclusion that:  

It is…important that quarantine be a partnership and that all members of the 
community accept ownership of quarantine and assume their share of the responsibility 
for managing quarantine risk.680 

Clause 4 of the 2012 Intergovernmental Agreement on Biosecurity provides that 
‘Biosecurity is a shared-responsibility between all governments, industry, 
natural resource managers, custodians or users, and the community.’681 

The report of the review of the Intergovernmental Agreement on Biosecurity 
(2017 IGAB Review) mentioned exporters and importers, miners, tourists 
and the broader community as stakeholders in addition to governments, 
industry bodies and farmers.682  Others have identified more, for example: 
 

Landcare and catchment groups, primary industry groups, and associated service 
industries, including real estate, legal, insurance, rural supplies, rural contractors, 
commodity traders, rural and garden advisers.683    

                                                
680 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility 
(Department of Primary Industries and Energy, 1996) 24; the Nairn review used the term 
‘quarantine’ to encompass the continuum from offshore action to minimise threats to responses 
to contain, control or eradicate invasive species, ibid, 16.  
681 Intergovernmental Agreement on Biosecurity 2012 cl 4 Principles. 
682 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 32. 
683 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control 
2012 6 http://www.serratedtussock.com.au/?i=88&policy-papers; regarding garden advisers 
and related media: Leverenz, R, ‘Legislative Control of Invasive Species in Australia’ (2002) 
13(1) Polemic 28, 30; Robin, L, J Moore, S Willoughby and S Maroske, Aliens from the Garden 
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The 2017 IGAB Review includes a proposed definition of shared 
responsibility:  

Shared responsibility means everyone takes responsibility for biosecurity matters under 
their control.  Everyone has an obligation to take action to protect Australia from pests 
and diseases.684 

The shared responsibility concept involves a comprehensive, community 
wide approach to biosecurity.  The importance of this proposition can be 
illustrated by weeds management. 
   
6.3 Weeds management as an example of shared responsibility 
 
As indicated in Chapter 5, effective weeds management requires action that 
comprehends the receiving environment for weeds and consequential action 
after eradication or control.  That action should militate against revival, 
continuation or spread of the problem.  This comprehensive approach is 
based on the following widely accepted propositions: 
 

•    prevention, including early detection and intervention, is the best 
management tool; 

•    integrated management of the ecosystem should take precedence over 
control of the plant, to avoid repetition of the existing problem or a 
substitute weed problem; 

•    good understanding of the invaded ecosystem and of the initial weed 
dispersion patterns facilitate good weed control; and 

•    socio-economic factors frequently play a larger role than ecological 
factors in plant invasions.685 

 
Environmental weeds management is more complex than agricultural weeds 
management because of the diversity and complexity of natural ecosystems, 
the potential for unexpected outcomes and the need to facilitate, not hinder, 
native plant regeneration in a disturbed natural ecosystem.686  Weeds 
management is further complicated by the increasing dominance of multi-
functional landscapes, with competing environment, amenity and economic 

                                                                                                                                          
(Australian Sustainable Cities and Regions Network, paper presented at State of Australian 
Cities National Conference 2011).  
684 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 21. 
685 Derived from Hobbs, R and S Humphries, ‘An Integrated Approach to the Ecology and 
Management of Plant Invasions’ (1995) 9(4) Conservation Biology 761. 
http://www.wec.ufl.edu/academics/courses/wis4554/WebUpdate/ReadingsWIS5555/Invasi
ve_Species/Hobbs_Humphries95_Con_Bio9_761.pdf; see also Panetta, F and D Lane, 
‘Managing Weeds in Australia’s Public Lands and Forests’ in Shepherd, R (ed), Eleventh 
Australian Weeds Conference Proceedings (Council of Australian Weed Societies Inc, 1996) 391; 
Grice, A, ‘Weed Management in Australian Rangelands’ in Sindel, B, Australian Weed 
Management Systems (R.G. and F.J. Richardson, 2000) 431, 439. 
686 See, eg, Vranjic, J, R Groves and A Willis, ‘Environmental Weed Management Systems’ in 
Sindel, B, Australian Weed Management Systems (R.G. and F.J. Richardson, 2000) 329, 337. 
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values.  Godfree and colleagues pointed out after a comprehensive review 
that invasive species need to be treated as components of broader socio-
ecological systems in which changes in anthropogenic and biophysical 
processes alter landscape function as a whole.  They can no longer be dealt 
with from purely ecological or economic perspectives.687  Their views are 
illustrated by the conclusion in a CSIRO report that managing threats in the 
Queensland Brigalow Belt (including weeds) requires development of a 
common vision among the diverse range of stakeholders, to achieve a 
focused approach at a landscape level covering ecological and other needs, 
such as farm production and infrastructure management.  This ‘common 
vision’ approach is needed to overcome the problem of management efforts 
being based on individual goals and agendas without regard for the 
consequences for others.688 
 
It follows that broader based and longer term action is needed in addition to 
the ‘standard’ biosecurity action which aims to minimise or prevent 
introduction and spread of weeds and to ‘kill the weeds’ when found.  The 
latter reductionist approaches by themselves will not usually lead to long 
term gains, and can have unintended adverse consequences.689 
 
Several studies have confirmed that a comprehensive approach also needs 
wide community support for effectiveness.690  The community wide aspect is 
complicated by the large number of public and private interests whose 
actions affect environmental biosecurity outcomes.  I pointed out in Chapter 
4 that the actions of private organisations, businesses and individuals all 
contribute to success or failure in all environmental biosecurity situations, for 
example, weed problems.  Failure to include any relevant party in weed 
control action can defeat the positive efforts of others, for example, the 
common complaint that public land managers’ failure to be active weed 

                                                
687 Godfree, R, J Firn, S Johnson, N Knerr, J Stol and V Doerr, ‘Why non-native grasses pose a 
critical emerging threat to biodiversity conservation, habitat connectivity and agricultural 
production in multifunctional rural landscapes’ (2017) 32 Landscape Ecology 1219. 
688 Ponce Reyes, R, J Firn, S Nicol, I Chades, D Stratford, T Martin, S Whitten and J Cawardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 41-
42.  
689 See, eg, Lindenmayer, D, K Hulvey, R Hobbs, M Colyvan, A Felton, H Possingham, W 
Steffen, K Wilson, K Youngentob and P Gibbons, ‘Avoiding bio-perversity from carbon 
sequestration solutions’ (2011) 5 Conservation Letters 28; Mahanty, S, ‘The Social Life of Forest 
Carbon: Property and Politics in the Production of a New Commodity’ (2012) 40(5) Human 
Ecology 661; Jordan, C, An Ecosystem Approach to Sustainable Agriculture (Springer, 2013) 221; 
Reside, A, Making Queensland Great Again (presentation to The Royal Society of Queensland, 
May 2018) slides 16-23 http://www.royalsocietyqld.org/wp-
content/uploads/protected/AReside_2018_RGS_Landscapes_Final.pdf. 
690 See, eg, Sindel, B, P Berney, M Coleman, G Marshall and I Reeve, Improving Regional Adoption 
of Weed Control (Rural Industries Research and Development Corporation No. 13/016, 2013); 
Graham, S, ‘Three cooperative pathways to solving a collective weed management problem’ 
(2013) 20 Australasian Journal of Environmental Management 116; NSW Natural Resources 
Commission, Weeds - time to get serious. Review of weed management in NSW. Final report and 
recommendations (NSW Natural Resources Commission, 2014). 
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controllers can have continuing adverse effects for neighbours.691  The Plant 
Biosecurity Cooperative Research Centre has concluded that ‘Engaging 
stakeholders is vitally important in the design and delivery of 
effective…biosecurity.’ 692    

The position with weeds management confirms the value of the shared 
responsibility concept.  The history shows that it is not yet adequately taken 
up in day to day weeds management or in other areas of biosecurity 
management.  Despite the length of time that shared responsibility has been 
a foundation of biosecurity, the conclusion in the 2017 IGAB Review was:  

the foundation principle of ‘shared responsibility’ is not clearly understood, agreed or 
broadly accepted across the system.  Similarly, the roles and responsibilities of 
participants are not well defined or agreed.693 

All involved would benefit from provision of guidance that would contribute 
to its effective implementation.  As discussed below, that guidance should be 
based on the ecological integrity concept. 
 
6.4 Propositions providing foundations for integrating ecological integrity 
in environmental biosecurity 
 
Effective application and usefulness of the ecological integrity concept will 
depend on its alignment with propositions derived from experience with 
successful biosecurity management. 
 
The analysis and proposals in this Chapter are based on several established 
propositions.  Using weeds management as the example again the 
established propositions are: 
 

•    the need for a common information base by all concerned public and 
private parties (ecological integrity can provide a starting point for 
identifying, synthesising and assembling the information, packaged 
as necessary to accommodate the interests of different parties); 

•    land managers in industries and households, whether public or 
private, rural or urban, will often need guidance and assistance 
(ecological integrity can provide the basis for this guidance and 
assistance, as discussed below); and 

•    solutions should contribute to a transformation to continuous 
effective community wide action to improve environmental 
biosecurity in perpetuity (as argued in Chapter 4, ecological integrity 

                                                
691 See, eg, Berney, P, B Sindel, M Coleman, G Marshall, I Reeve and P Kristiansen, ‘Improving 
regional adoption of weed control: a case study’ in Developing Solutions to Evolving Weed 
Problems (Council of Australasian Weed Societies Inc, 2012) 170,172. 
692 CRC Plant Biosecurity, Working together for plant biosecurity: How to effectively engage 
stakeholders http://www.pbcrc.com.au/research/project/4004. 
693 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 3. 
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can be the basis of awareness raising and transforming public 
attitudes and behaviour). 

 
The rationale for these propositions is as follows. 

A common information base  The common vision approach referred to above is 
aimed in part at developing a common understanding of landscape wide 
issues going beyond the immediate interests and knowledge of individuals, 
requiring the development and synthesis of background information.694  
Empirical studies have confirmed the need for a shared knowledge base.695 

The need for building capability across the whole community has been 
recognised in Queensland: 
 

The ultimate goal of the biosecurity capability program is for all Queenslanders to have 
the tools and knowledge they need to deal with the biosecurity threats that are under 
their control.  We will achieve this by building the capability of the entire system.696 

 
The Queensland biosecurity strategy emphasises the need to ensure that 
‘Queenslanders have the right skills [and] information and tools [and] plans 
and resources to take [biosecurity] action’.697  The Climate Change Authority, 
a Commonwealth statutory advisory body, advocates the establishment of a 
community of practice of officials and others to develop best practice 
guidance and better coordination for achieving broad environmental benefits 
even when pursuing a primary objective such as reduction of greenhouse gas 
emissions.698 

It follows that every effort should be made in biosecurity management to 
ensure all parties have a common knowledge base, or at least ready access to 
such knowledge.  An example illustrating a way of achieving such a 
knowledge base is the communication component of the Savernake and 
Native Dog (SAND) Farmscapes Project.699  It was claimed that: 

Much of the project’s success has come from the use of virtually every spoken, written 
and electronic form of communication [to disseminate] the results of the biodiversity 

                                                
694 Ponce Reyes, R, J Firn, S Nicol, I Chades, D Stratford, T Martin, S Whitten and J Cawardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 85. 
695 Robinson, C and R Wallace, Sharing responsibility for biosecurity – insights from Northern 
Australia (4004) (presentation at CRC for Plant Biosecurity Science Exchange 2015), Conference 
Handbook 28. 
696 Department of Agriculture and Fisheries, Enhancing biosecurity capability and capacity in 
Queensland (2017) https://www.daf.qld.gov.au/biosecurity/about-biosecurity/enhancing-
biosecurity-capability-and-capacity-in-queensland. 
697 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our Next Five years 
2018-2023 (2018) 14.  
698 Climate Change Authority, Reaping the Rewards: Improving Farm Profitability, Reducing 
Emissions and Conserving Natural Capital (Climate Change Authority, 2018). 
699 Freudenberger, D and J Stol, Savernake and Native Dog (SAND) Farmscapes Project: Integrating 
production and biodiversity (CSIRO, 2002) 7. 
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surveys, the suggested revegetation guidelines and some approaches to conservation 
planning.700  

The need for help Land managers need to be able to identify an environmental 
biosecurity problem, understand its potential consequences and know where 
to get help.  A farmer survey has confirmed the need for more information 
on identification of pests and on solutions to problems,701 which is consistent 
with the findings of the Serrated Tussock Working Party for NSW and the 
ACT.702  This conclusion is important for Queensland biosecurity as the state 
has the largest area of agricultural land of any Australian state and the 
highest proportion of land area in Australia dedicated to agriculture.703  That 
farmer survey also indicated that controlling weeds was the most common 
biosecurity activity.704 
 
The Commonwealth government has decided that farmers need help to 
understand and meet their obligations under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999 and has 
established an independent review of the interaction between environmental 
law and the agriculture sector.705  The need to reconcile weeds management 
(a significant biosecurity issue) with obligations under the Act has been cited 
as a justification for the review.706 
 
The need for help may be as great or greater for individuals and 
organisations that are only incidentally involved in biosecurity, for example, 
infrastructure managers, or where the main reason for existence of an 
organisation is unrelated, for example, local government, research 
organisations,707 and media businesses with garden writers.708  A broadly 

                                                
700 Ibid 9. 
701 Farm Biosecurity, Farm Biosecurity: 2017 Producer Survey Summary 
http://www.farmbiosecurity.com.au/wp-content/uploads/2017-Producer-survey-results-
summary.pdf.  
702 Personal knowledge, as a member of the Working Party and as principal author of its 
strategy document. 
703 Business Queensland, Agriculture overview 2017 
https://www.business.qld.gov.au/industries/farms-fishing-forestry/agriculture/overview. 
704 Farm Biosecurity, Farm Biosecurity: 2017 Producer Survey Summary 2. 
http://www.farmbiosecurity.com.au/wp-content/uploads/2017-Producer-survey-results-
summary.pdf.  
705 Frydenberg, the Hon J, Minister for the Environment and Energy and Littleproud, the Hon 
D, Minister for Agriculture and Water Resources, Weeding out unnecessary red tape for farmers 
(Media Release, 29 March 2018). 
706 Bettles, C, ‘Williams wants EPBC Act to stop treating farmers like criminals’ (The Land, 5 
April 2018). 
707 See analysis of industry research reports failing to consider environmental biosecurity: 
Invasive Species Council, New crops and livestock – you can never be too cautious (2017) 
https://invasives.org.au/blog/new-crops-and-livestock-australia-caution/. 
708 See recognition of the garden writer/media problem in Senate Environment, 
Communications, Information Technology and the Arts References Committee, Parliament of 
Australia, Turning back the tide – the invasive species challenge (2004) 129; Robin, L, J Moore, S 
Willoughby and S Maroske, Aliens from the Garden (Australian Sustainable Cities and Regions 
Network, paper presented at State of Australian Cities National Conference 2011).  
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based approach to providing help should facilitate the engagement of the 
many stakeholders with often different interests and perspectives.709  The 
Queensland Biosecurity Strategy recognises the need to communicate with a 
wide audience: 
 

Target biosecurity awareness campaigns based on the interests, lifestyle and values of 
different “communities of interest”, such as gardening clubs, conservation groups, 
hobby farmers and peri-urban communities.710  

 
Providing help as discussed here is consistent with regulatory ‘best practice’ 
in public administration involving making clients aware of their obligations 
and providing easy access to information about those obligations,711 and with 
experience illustrating the value of educating regulated parties about their 
legal obligations to increase their awareness of their obligations and to build 
trust between regulators and client.712 
 
Transformative behaviour In Chapter 4 I elaborated on the need for 
transformation of public attitudes and behaviour to improve environmental 
management overall, including for environmental biosecurity.  The 2009 
Queensland Biosecurity Strategy stated:  

Changing people’s attitudes to biosecurity may take a long time, and the transition 
could be generational.  While every effort will be made to increase awareness of people 
working in industry—along the supply- chain and in the community—a strong focus 
will be placed on educating younger generations in good biosecurity practices.713 

This need for change is reflected in the successor Queensland Biosecurity 
Strategy: Our next Five Years 2018-2023,714 which includes a commitment to 
transforming the biosecurity system,715 with recognition that this may 
require ‘changing the way we do things’ and openness to ‘new ways of doing 
things’, with a goal of ensuring ‘that good biosecurity practice is as automatic 
as putting on a seatbelt’.716  

                                                
709 See, eg, Graham, S and S Rogers, ‘How Local Landholder Groups Collectively Manage 
Weeds in South-Eastern Australia’ (2017) 60 Environmental Management 396. 
710 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our Next Five Years 
2018-2023 (2018) 12. 
711 Australian National Audit Office, Administering Regulation: Achieving the Right Balance 
(Commonwealth of Australia, 2014) 7.  
712 See, eg, Robinson, B, ‘The Nature of Environmental Crime’ in Gunningham, N, J Norberry 
and S McKillop (eds), Environmental Crime (Australian Institute of Criminology, 1995) 9, 16; 
Paddock, L, D Markell and R Glicksman, ‘An introduction to compliance and enforcement’ in 
Paddock, L, D Markell and N Bryner, Compliance and Enforcement of Environmental Law (Elgar 
Encyclopedia of Environmental Law Volume IV, 2017). 
713 Department of Primary Industries and Fisheries, Queensland Biosecurity Strategy:2009-2014 30 
https://www.cabinet.qld.gov.au/documents/2008/dec/biosecurity%20strategy/Attachments
/Qld-BiosecurityStrategy-2009-14.pdf. 
714 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our Next Five Years 
2018-2023 (2018).  
715 Ibid 7. 
716 Ibid 8. 
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One focus of the strategy is: 

Engaging Queenslanders in a way that recognises biosecurity is not a stand-alone 
concept (i.e. bringing biosecurity into the mainstream and making it relevant to what 
people do each day).717 

Advice and decisions related to or affecting environmental biosecurity needs 
should therefore be designed to have transformative value for the whole 
biosecurity system.  Otherwise the result may be continuation of culture and 
practice that has failed to deal with the now well recognised unsatisfactory 
situation with environmental biosecurity.  
 
As indicated in this section, foundations for integrating ecological integrity in 
environmental biosecurity include common information bases by all 
concerned with a particular issue; availability of guidance and help to find 
solutions with transformative power and effects.  Next I propose some 
changes to the Queensland Biosecurity Act 2014 to incorporate the concept of 
ecological integrity to drive policy and action supportive of improved 
environmental biosecurity on a continuing basis. 
 
6.5 Amending the Act to include ecological integrity as an integral part of 
biosecurity decision making  

This section canvasses the possibility of some simple amendments to the 
Queensland Biosecurity Act 2014 to ensure greater attention to ecological 
integrity and environmental biosecurity where there are competing 
priorities, for example, between industry and environmental concerns.  

If environmental biosecurity is to achieve equal status with industry 
biosecurity the legislation should be amended to make ecological integrity an 
integral part of biosecurity decision making (including for monitoring and 
review of the impacts of decisions), moving the biosecurity management 
system to a permanent path towards priority for ecological integrity rather 
than traditional industry concerns.  I am assuming that human health 
biosecurity would continue to be dealt with separately, with its unique 
criteria, under the Queensland Public Health Act 2005.   
 
Amendments need to make attention to ecological integrity an overriding 
consideration, and to link individual parts of the Act with that.  In other 
words, we would not want a situation where provisions relating to a specific 
issue, say local government planning, were used to read down the general 
obligation in respect of ecological integrity. 
 
The suggested amendments (in italics) are: 

                                                
717 Ibid 12. 
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Amend section 4(2)(iv) ‘Purposes of the Act’, to include ecological integrity 
with other risks to be managed: ‘ecological integrity, biodiversity and the 
natural environment’. 

Amend section 5(1)(a) ‘How purposes are primarily achieved’ by including 
ecological integrity as a ’biosecurity consideration,’ that is, the subject matter 
of biosecurity concerns: ‘imposing a general obligation on persons to prevent 
or minimise the impact of biosecurity risks on human health, social amenity, 
the economy, and the environment and ecological integrity (each a biosecurity 
consideration)’.  
 
Add a new section 5(2) to make ecological integrity the first priority in action 
and decision making under the Act: ‘The maintenance of ecological integrity 
shall be the first priority when considering action or making decisions under this 
Act’. 
 
Add a new subsection 23(3)(d) to strengthen the general biosecurity 
obligation by adding an obligation to eliminate or continuously reduce the 
impact of a ’biosecurity event’: ‘to eliminate or continuously reduce the impact of 
a biosecurity event’.    
  
The proposed amendments are set out in the relevant extracts of the Act in 
Appendix 5 to this thesis. 
 
The change to section 5(2) (making ecological integrity the first priority) and 
the proposed guidance for administration of the Act would apply to 
decisions on matters such as declaring a biosecurity emergency (section 113) 
and making movement control orders (section 124).  The definition of 
ecological integrity would need to be added to the definitions in Schedule 4 
of the Act: 

Ecological Integrity: The quality of an ecosystem* in which natural ecological processes 
sustain the function, composition and structure and evolution of the system within the 
natural range of variation and can withstand and recover from most perturbations 
imposed by natural environmental dynamics or human influences.  

*Ecosystem: A dynamic, open system of plants, animals and other organisms, 
together with the non-living components of the environment.  

 
The Queensland Biosecurity Act 2014 has many provisions that could be 
administered by reference to ecological integrity.  In the following section I 
will develop a proposal for incorporating guidance on the application of the 
ecological integrity concept in formal decision making under the Biosecurity 
Act 2014.  Subsequent sections will deal with ecological integrity and other 
provisions: section 23 (general biosecurity obligation) and the associated 
precautionary principle; section 53 (local governments to have biosecurity 
plans), section 104 (codes of practice), sections 391-392 (government and 
industry agreements – ‘industry’ in this section includes states and 
territories, local government, industry organisations, natural resource 
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management bodies, infrastructure managers, and possibly others) and 
section 393 (compliance agreements).  In all cases, it would need to be made 
clear that guidance would be subject to continuous review, taking account of 
community experience and inputs. 
 
6.6 How can ecological integrity be incorporated in the exercise of formal 
powers under the Act? 
 
In this section I describe the nature of decision making powers under the 
Biosecurity Act 2014 and the value of providing guidance to assist decision 
makers and clients, and propose the content of guidelines. 
 
The Biosecurity Act 2014 contains many powers involving discretionary 
decision making for authorities to act to prevent, mitigate and otherwise deal 
with biosecurity problems – including the issuing of guidelines, emergency 
powers, emergency biosecurity orders, emergency prohibited matter 
declarations, movement control orders, biosecurity zones and biosecurity 
programs. 

 
The Act has been designed to provide flexibility so that decisions can 
accommodate individual and changing circumstances over time.  Section 5(d) 
of the Act states that the purposes of the Act are to be achieved by ‘providing 
for flexible and timely ways of minimising and mitigating biosecurity risks’.  
Biosecurity Queensland illustrates the benefit of this provision by reference 
to the risk-based approach to decision making allowing ‘greater flexibility 
and more responsive approaches to manage each specific circumstance,’718 
and to the precautionary principle included in the Act allowing ‘authorities 
to take initial action if there is a reasonable belief that a serious risk exists, 
without having to wait for scientific confirmation’.719 
  
This flexible approach raises problems that need addressing.  One is the 
tension between flexibility and predictability affecting decision makers – the 
apparently wide discretion versus the desirability of consistency and 
adherence to principle.720  One way to deal with this issue is to provide 
guidance about how the discretions are to be administered.   
 
It is desirable for those affected by decision making to have understanding of 

                                                
718 Department of Agriculture and Fisheries, Risk-based approach to biosecurity (2016) 
https://www.daf.qld.gov.au/biosecurity/about-biosecurity/biosecurity-act-2014/information-
and-resources-about-the-act/overview-and-foundation-principles/risk-based-approach-to-
biosecurity. 
719 Ibid. 
720 See, eg, Hart, H, The Concept of Law (Oxford University Press, 3rd ed, 2012, first published in 
1961) 128; Wolff, L-C, ‘Law and Flexibility - Rule of Law Limits of a Rhetorical Silver Bullet – ‘ 
(2011) The Journal Jurisprudence 549; Doremus, H, ‘New Forest Service planning rule highlights 
the tension between flexibility and accountability’ (2012) Legal Planet (Berkeley Law UCLA) 
http://legal-planet.org/2012/03/27/new-forest-service-planning-rule/; Schultz, C, T Sisk, B 
Noon and M Nie, ‘Wildlife Conservation Planning under the United States Forest Service’s 2012 
Planning Rule’ (2013) 77(3) The Journal of Wildlife Management 428.   
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the processes – transparency.721  A transparent approach can help overcome 
uncertainty about how laws may be administered, and about what is needed 
to comply with them.  Guidance on how discretions are administered and a 
transparent approach should reduce the potential for patterns of decision 
making that seem to depart from initial intentions.722  Bosselman has 
described how judicial interpretation can compound the latter problem.723  
  
Issuing guidelines to help administrators and to provide some transparency 
for the public and clients is a ‘best practice’ approach in public 
administration.724  The Commonwealth Ombudsman advises that staff in 
agencies who exercise coercive powers and who are involved in complex 
decision making (both apply in biosecurity administration) should be given 
proper training, guidance and support.725   
 
The Australian Taxation Office provides an example of the guidance 
approach aimed at consistency in decision making by its staff: 
 

We produce law administration practice statements (LAPS), to provide direction and 
assistance to our staff on approaches to take when performing duties involving the laws 
we administer. 
 
LAPS are published on our Legal Database. 
 
LAPS are not laws and are not public rulings.  They are not intended to provide 
interpretative advice, but technical issues may be discussed in LAPS in the course of 
providing directions to our staff.726 

 
The National Offshore Petroleum Safety and Environmental Management 
Authority (NOPSEMA) provides an example of guidance as a tool of 

                                                
721 Mulgan, R, Transparency and public sector performance (Office of the Information 
Commissioner Queensland and the Australia and New Zealand School of Government, 2012) 
https://www.oic.qld.gov.au/__data/assets/pdf_file/0019/7651/93_1-Mulgan-Transparency-
and-Public-Sector-Performance_0.pdf; Ombudsman Western Australia, Guidelines: Exercise of 
discretion in administrative decision making (2009) 
http://www.ombudsman.wa.gov.au/Publications/Documents/guidelines/Exercise-of-
discretion-in-admin-decision-making.pdf. 
722 See, eg, the analysis of how decision making under Queensland’s planning laws has 
maintained uncertainty about outcomes in England, P and A McInerney, ‘Anything goes? 
Performance-based planning and the slippery slope in Queensland planning law’ (2017) 34 
Environmental and Planning Law Journal 238.  
723 Bosselmann, K, ‘Sustainability Alternatives: A German-New Zealand Perspective (2015) 13 
New Zealand Journal of Public and International Law 25, 32. 
724 See, eg, Ombudsman Western Australia, Guidelines on Decision Making (2009) 3 
http://www.ombudsman.wa.gov.au/Publications/Documents/guidelines/Binder-Decision-
Making.pdf; Australian National Audit Office, Administering Regulation: Achieving the Right 
Balance (Commonwealth of Australia, 2014) 21.  
725 Commonwealth Ombudsman, Lessons for public administration Report No. 11/2007 7, 21. 
726 Australian Taxation Office, Law administration practice statements (2016) 
https://www.ato.gov.au/General/ATO-advice-and-guidance/ATO-guidance-products/Law-
administration-practice-statements/. 
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communication with its clients and to provide transparency.727  The 
Authority states: 

This guideline sets out the considerations of NOPSEMA in making decisions in 
accordance with the legislated criteria for acceptance of an EP.  It aims to provide 
insight into NOPSEMA’s decision-making in support of transparency.  The objectives of 
this guideline are to:  
 
• communicate NOPSEMA expectations for EP content in relation to the criteria for 

acceptance  

• provide a tool for titleholders and stakeholders to understand regulatory 
decisions  

• provide transparency to all stakeholders on why and how regulatory decisions 
are made.728  
 

In a situation analogous to biosecurity administration the Australian and 
Queensland Governments have issued a policy guideline to help all the 
many parties in the public and private sectors involved in delivery of the 
Reef 2050 Plan (a shared responsibility situation).729 

These examples illustrate that there is nothing unusual about issuing 
guidelines to help those administering laws and those affected by the laws 
and by decisions taken under them. 

The proposal for biosecurity administration is that guidelines would provide 
a basis for decision making by authorities with the same characteristics as the 
above examples, that is, they: provide an insight for clients and the public 
about how the biosecurity system operates and about the framework within 
which discretions will be exercised; generate a consistent approach across 
decision making regardless of the specificity of the issue or the technical base 
of the decision maker; and increase the likelihood that decisions will have 
regard to the wider environment as well as the specific issue at hand. 
  
My suggestion is something along the following lines for Biosecurity 
Queensland staff taking decisions under the Act: 
 
Our decisions on biosecurity should suggest consistency of approach, regard for the 
wider natural and social environments affected by those decisions and a long term 
perspective.  Our systems need to be as transparent as possible and generate 
confidence that we exercise discretions in a flexible but consistent manner.   
 

                                                
727 National Offshore Petroleum Safety and Environmental Management Authority, 
Environment Plan decision making GL1721 Rev 3 May 2017. 
728 Ibid 3. 
729 Australian Government and Queensland Government, Reef 2050 Plan: Policy Guideline for 
Decision makers (2016) 
http://www.environment.gov.au/marine/gbr/reef2050/consultation/policy-guideline. 
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We accept that successful biosecurity management will be most likely if our decisions 
facilitate the achievement of sustaining ecological integrity, and are guided by factors 
that are most likely to achieve this outcome.  Ecological integrity is the quality of an 
ecosystem in which natural ecological processes sustain the function, composition 
and structure and evolution of the system within the natural range of variation and 
can withstand and recover from most perturbations imposed by natural 
environmental dynamics or human influences.  An ecosystem is a dynamic, open 
system of plants, animals and other organisms, together with the non-living 
components of the environment.     

Decisions that may have biosecurity impacts and take account of ecological integrity 
will maximise the prevention or avoidance of biosecurity problems while conserving, 
enhancing or restoring the life-supporting capacities of air, ecosystems, soil and 
water for present and future generations and protecting biological diversity.  This 
approach will also help us meet our obligations under national agreements for 
biosecurity, environmental protection and ecologically sustainable development.  It 
will ensure our decisions are consistent with the requirements of the Commonwealth 
Environment Protection and Biodiversity Conservation Act.  

This means that our decisions will take account of: 

(i) the interdependence of terrestrial and aquatic ecosystems that may relate to the 
decision, that is, the relationships among the living things and their surroundings, 
and the geochemical processes in the ecosystem,  

(ii) positive and negative contributions of the decision to ecological conditions within 
the landscape influenced directly by the decision – for example, increase or decrease 
in biodiversity, 

(iii) impact of the decision on conditions in the broader landscape that may influence 
the sustainability of resources and ecosystems – for example, downstream effects of 
changes in hydrology,   

(iv) system drivers influencing the ecological integrity of the ecosystems affected by 
the decision, including dominant ecological processes, disturbance regimes driven by 
human activities, and stressors, such as natural succession, bushfires, invasive 
species, pathogens and diseases and global changes (biodiversity, climate, landscape 
degradation, hydrology and pollution), and 
 
(v) implications for the resilience of ecosystems, that is, the capacity of ecosystems 
affected by the decision to adapt to changes without losing their complexity and 
functions, and retaining their evolutionary capacity favouring continuing ecological 
integrity.730 
 

                                                
730 This formulation has been influenced by the United States 2012 Forest Planning Rule: 
National Forest System Land and Resource Management Planning Federal Register Vol. 77 No.68 
21162 (2012) section 219.9 21271, included in Chapter 4 of this thesis. 
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This proposed guidance can then underpin decisions and action by 
individuals and organisations bound by the Act.  These guidelines  would be 
a part of addressing the need to improve the systems and frameworks for 
decision making, an issue identified by the Queensland Biosecurity Capability 
Review Final Report in 2015.731  They would be in addition to any guidance 
issued to deal with a specific biosecurity problem. 
 
6.7 How can ecological integrity be applied to support the general 
biosecurity obligation? 
 
Ecological integrity can also become an element in meeting the general 
biosecurity obligation in the Queensland Biosecurity Act 2014.   
 
In this section I describe the general biosecurity obligation and its context 
and propose a form of guidance to assist individuals in meeting the 
obligation in an environmental biosecurity context, linking it with the 
biosecurity administration guidance proposed above. 

The Queensland general obligation is for all individuals ‘to take all 
reasonable and practical measures to prevent or minimise the biosecurity 
risk.’732  A biosecurity risk is ‘a risk of any adverse effect on a biosecurity 
consideration,’733 which includes the environment.734  Compliance with the 
general obligation will help organisations and individuals contribute to their 
shared responsibility for effective biosecurity.  

General propositions are not enough, for example, an obligation to minimise 
biosecurity problems735 without advice about how to meet the obligation.736  
There is quite specific guidance about some issues ‘because of the likelihood 
and seriousness of the consequences’ included in the Biosecurity Regulation 
2016.737  This covers issues such as risk minimisation requirements for some 
commercial plants, bees, cattle tick and associated risk items.738  Compliance 
with the requirements of the regulation is a way of discharging the general 

                                                
731 Brooks, R, R Glanville and T Kompas, Queensland Biosecurity Capability Review Final Report 
2015 6. 
732 Biosecurity Act 2014 (Qld) s 23(2). 
733 Ibid s 16. 
734 Ibid s 5(a). 
735 See, eg, Tranter, K, ‘Return to Green Foundations: Liberation and Survival’ (1999) 8(2) Griffith 
Law Review 280, regarding the general obligation in the Environmental Protection Act 1994 (Qld); 
Edwards, G, (ed), From Red to Green to Black  (submission to The Royal Society of Queensland, 
June 2018) 41, regarding the difficulty of defining duty of care in Queensland land and 
environment law http://www.royalsocietyqld.org/wp-
content/uploads/documents/Stewardship/FROM_RED_TO_BLACK_TO_GREEN-
final_v2.pdf. 
736 See, eg, Gunningham, N, ‘Should a general duty of care for the environment become a 
centerpiece of a next generation environment protection statute? (2017) 34(4) Environmental and 
Planning Law Journal 198. 
737 Department of Agriculture and Fisheries, New biosecurity laws for Queensland 2015 2. 
738 Department of Agriculture and Fisheries, Queensland biosecurity manual (State of Queensland, 
2016). 
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biosecurity obligation with respect to the matters specifically covered in the 
Regulation, but this compliance does not prescribe all that a person must do 
to meet the general biosecurity obligation.739  For example, the provision 
prohibiting keeping non-native invasive ornamental fish does not refer to the 
question of such fish being at large (as distinct from being kept or controlled) 
on the person’s property, and repeats the qualification that complying with 
the specific provision may not be a full discharge of the general biosecurity 
obligation.740  The rationale for limiting specific guidance is: 

Specific provisions are not provided for all situations, as they remove any flexibility for 
clients to innovate and find better ways of managing risks. Also, it is not practical to 
prescribe specific requirements for every potential biosecurity threat in every possible 
circumstance.741  

The outcome is that there are prescriptive requirements for some biosecurity 
situations in Queensland with guidance for some specific, well defined 
industry biosecurity issues, such as cattle tick management,742 but not for 
environmental biosecurity issues.  This outcome is not surprising, given the 
historic attention for industry specific issues supported by influential 
supporting groups. 

There is a need to provide content to the general obligation to assist all 
stakeholders gain a more precise understanding of how it affects them.  
Ecological integrity has universal application, and so can provide a 
foundation for guidance.  In other words, if individuals manage their affairs 
with ecological integrity in mind, they are more likely than not to be able to 
meet their obligation, and to demonstrate that they have done so, with 
benefits for environmental biosecurity an automatic outcome.   

Guidance needs to accommodate the considerable complexity necessarily 
involving relatively broad and lengthy guidance if misleading simplicity is to 
be avoided.  At the same time, in practice only some of this guidance will 
need to be drawn on in specific cases.  All individuals will not have the same 
needs or context.  This guidance avoids the need for each individual to start 
afresh. Having to do so individually carries the risk that their knowledge and 
resources limit them to ultimately unsatisfactory outcomes, for example, risk 
of failure to meet their obligation and openness to criticism and even formal 
sanctions.743 

                                                
739 Biosecurity Regulation 2016 (Qld) s 47. 
740 Ibid ss 33-35. 
741 Department of Agriculture and Fisheries, New biosecurity laws for Queensland (2015) 2. 
742 Department of Agriculture and Fisheries, New cattle tick management framework in Queensland 
2016 https://www.daf.qld.gov.au/biosecurity/about-biosecurity/biosecurity-act-2014/new-
cattle-tick-management-in-queensland. 
743 See, eg, Biosecurity Act 2014 (Qld) s 24 with an offence of not discharging the general 
biosecurity obligation. 



 171 

Advice given to the community to assist individuals to meet the obligation 
needs to be consistent with the approaches taken by the biosecurity decision 
makers themselves.  

There are opportunities for land holders in Queensland to develop their own 
plans to support environmental biosecurity.  For example, Queensland cattle 
producers are required to have biosecurity plans for at least Livestock 
Production Assurance744 and Johne’s Beef Assurance Score.745  The need for 
these livestock plans provides a platform for inclusion of environmental 
biosecurity issues in the plans.  This possibility has been recognised and 
encouraged, with the suggestion that weeds (and pest animals) that could be 
on a property should be included in biosecurity plans along with industry 
specific issues.746  Biosecurity Queensland has also provided general 
guidance on planning for invasive pest control that stops short of details of 
overall biosecurity plans.747  Inclusion of environmental biosecurity issues in 
the biosecurity plans of cattle producers would have a profound effect for 
environmental biosecurity in Queensland because cattle grazing is prominent 
in almost all of the state: 

                                                
744 Meat & Livestock Australia Biosecurity & LPA https://www.daf.qld.gov.au/animal-
industries/animal-health-and-diseases/johnes-disease; 
https://www.mla.com.au/globalassets/mla-corporate/meat-safety-and-
traceability/documents/livestock-production-assurance/factsheets/22422-lpa-fact-sheet-
6_biosecurity_web.pdf. 
745 Department of Agriculture and Fisheries, Johne’s disease management in Queensland (2017) 
https://www.daf.qld.gov.au/animal-industries/animal-health-and-diseases/johnes-disease. 
746 McNab, D, Biosecurity Queensland, ‘Biosecurity plans protect business’ (Queensland Country 
Life Southern Edition, 17 August 2017) 56. 
747 Department of Agriculture and Fisheries Developing a plan 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-
planning/developing-a-plan. 
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Guidance on ecological integrity.  Guidance for the general obligation should 
help individuals understand issues they may have to identify and deal with, 
and provide some guidance on where to go for help.  It should include the 
definition of ecological integrity and basic references to the general 
biosecurity obligation, for example: 

The general biosecurity obligation is part of the shared responsibility approach to 
biosecurity in Australia – effective biosecurity requires a partnership with all 
members of the community accepting ownership and assuming their share of the 
responsibility for managing biosecurity risk.  Shared responsibility means everyone 
takes responsibility for biosecurity matters under their control.  Everyone has an 
obligation to take action to protect Australia from pests and diseases. 

The guidance for individuals should be set in the context of the guidance 
suggested above for Biosecurity Queensland decision making, for example: 

Biosecurity Queensland has issued guidelines about how it incorporates ecological 
integrity in its decision making.  The guidance in this advice is consistent with those 
guidelines.  It does not involve any extension of your formal obligations.  It is to 
assist you in meeting your general biosecurity obligation. 

The detail of the proposed guidance, based on that above for decision 
makers, is in Appendix 6.  My proposed guidance is consistent with object of the 
Queensland Environmental Protection Act 1994: 
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to protect Queensland's environment while allowing for development that improves the 
total quality of life, both now and in the future, in a way that maintains the ecological 
processes on which life depends (ecologically sustainable development)748 

and with the provisions in that Act about how the object is to be achieved.749  

The inclusion of a reference to the Commonwealth Environment Protection and 
Biodiversity Conservation Act 1999 helps overcome the apparent lack of 
understanding of the relevance of the Commonwealth Act for many land 
managers in the states.750  One outcome of a workshop involving the 
National Farmers’ Federation, the Commonwealth Agriculture department 
and the Rural Industries Research and Development Corporation (now 
AgriFutures Australia) was agreement for a research project based on the 
premise that ‘poor farmer awareness of the requirements under the EPBC 
Act hinder (sic) environmental protection efforts.’751  As indicated in 
Chapter 6, the Commonwealth government has recognised this problem by 
establishing an independent review of the interaction of environmental law 
and agriculture. 

Guidance on the precautionary principle.  As indicated above, the Queensland 
Biosecurity Act 2014 involves a risk-based approach to biosecurity threats, 
and links this with individual decision making about managing biosecurity 
risks and with the precautionary principle.752  Acting in a precautionary 
manner therefore is an element in meeting the general biosecurity obligation.  
I described the importance of the precautionary principle for environmental 
biosecurity management in Chapters 4 and 5.  At this stage there is no 
guidance from Biosecurity Queensland on how individuals might apply the 
precautionary principle in their day to day activities.  Without such 
guidance, there is a risk that incorporation of the principle in policy, or even 
in law, may have little practical effect.753   

I suggest the following be added to the Queensland departmental advice on 
biosecurity management: 
 

                                                
748 Environmental Protection Act 1994 (Qld) s 3.  
749 Ibid s 4. 
750 See, eg, the comments of Ian Donges as President of the National Farmers’ Federation, Land 
Management and Asset Security in 2001 at 
http://www.agrifood.info/Agrifood/Connections/2001_1/donges.htm; Department of the 
Environment and Energy, Targeted review to find ways to better support farmers under national 
environment law (2018) http://www.environment.gov.au/epbc/information-
for/farmers/agriculture-review. 
751 AgriFutures Australia, National Rural Issues Open Call (2017) 
http://www.agrifutures.com.au/for-researchers/national-rural-issues-research-proposals/. 
752 Biosecurity Act 2014 (Qld) s 5(c); Department of Agriculture and Fisheries, Risk-based approach 
to biosecurity https://www.daf.qld.gov.au/biosecurity/about-biosecurity/biosecurity-act-
2014/information-and-resources-about-the-act/overview-and-foundation-principles/risk-
based-approach-to-biosecurity. 
753 IUCN, Guidelines for applying the precautionary principle to biodiversity conservation and natural 
resource management (IUCN, 2007) 6.  
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Precautionary Approach 
 
You will be less likely to encounter biosecurity problems if you apply a precautionary 
approach in your operations.  The following check list – provided as a practical guide 
to options, without suggesting any legal obligation - can assist with this: 
 
• ecosystems can be improved by human action to remove invasive species so 

that the production of desired ecosystem services is enhanced);754 
 
• base decisions on sustaining ecological integrity in the affected ecosystems, 

such as safeguarding productive assets from potential degradation by pests and 
diseases, or on restoring degraded landscapes, to secure preferred ecosystem 
futures for future generations;755   
 

• seek the pathways to the preferred futures that are judged to have the lowest 
levels of risk for adverse consequences for the environment as well as for 
production and amenity; 

 
• explicitly consider the potential environmental impact of the options available 

to achieve preferred futures;756 
 

• where possible, use well established measures (for example, through 
demonstrated application, studies or surveys) with the highest degree of 
certainty about the avoidance, reduction or amelioration of adverse 
environmental impacts;  
 

• seek and use ‘cleaner production ‘ techniques757 to minimise negative impacts 
on the environment;  
 

• integrate environmental protection and biosecurity management into 

                                                
754 DesRoches, C, ‘What is Natural about Natural Capital during the Anthropocene? (2018) 10 (3) 
Sustainability 806.  
755 See, eg, Department of the Environment, Water, Heritage and the Arts, Sustainability 
Curriculum Framework (2010) 4; Raupach, R, A McMichael, J Finnigan, L Manderson and B 
Walker (eds), Negotiating our future: Living scenarios for Australia to 2050 (Australian Academy of 
Sciences, Volume 1, 2012) i. 
756 See, eg, environmental impact assessment expressly linked with the precautionary principle 
in: Cameron, J and J Abouchar, ‘The Precautionary Principle: A Fundamental Principle of Law 
and Policy for the Protection of the Global Environment’ (1991) 14(1) Boston College International 
and Comparative Law Review Art 2 27; International Law Association, New Delhi Declaration of 
Principles of International Law Relating to Sustainable Development (International Law association, 
2002) Principle 4; Goepel, M, ‘Formulating future just policies: applying the Delhi sustainable 
development law principles’ (2011) 3 Sustainability 1694. 
757 Agenda 21 links cleaner production with precaution: United Nations Agenda 21 (United 
Nations, 1993) 17.21; cleaner production is included in the IMO’s resolution on applying the 
precautionary principle – see Appendix 2 to this thesis; Cameron, J and J Abouchar, ‘The 
Precautionary Principle: A Fundamental Principle of Law and Policy for the Protection of the 
Global Environment’ (1991) 14(1) Boston College International and Comparative Law Review Art 2 
27.   
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enterprise activities;758  
 

• avoid decisions and action with irreversible consequences;759  
 

• where irreversible outcomes are unavoidable, choose an option that avoids 
unacceptably large impacts, or is judged to have the least impact;760 
 

• monitor the outcomes of the decisions to detect early warnings of consequential 
problems;761 
 

• use continuous improvement762 or adaptive management processes763 to 
facilitate early detection and corrective action as needed in a timely, cost 
effective and environmentally 
 effective way;764  

•  measure changes in ecological integrity, for example, by using natural 
capital765 value indexes766 that indicate the contribution of the environment to 
production and amenity outcome; and  

                                                
758 See, eg, Quinn, N, Establishment of Environmental Management Systems for the Olive Industry, 
(Rural Industries Research and Development Corporation No 11/089, 2011); McNab, D, 
Biosecurity Queensland, ‘Biosecurity plans protect business’ (Queensland Country Life Southern 
Edition, 17 August 2017) 56. 
759 McDonald, J, ‘The role of law in adapting to climate change’ (2011) 2 WIREs Climate Change 
283, 289.  
760 This formulation parallels the requirements in Queensland’s state planning policy: 
Department of Infrastructure, Local Government and Planning, State Planning Policy (2017) 39. 
761 See, eg, Schindler, D and R Hilborn, ‘Prediction, precaution and policy under global change’ 
(2015) 347 (6225) Science 953. 
762 The Queensland Biosecurity Strategy: Our next Five Years 2018-2023 (2018) proposes ‘fostering a 
culture of continuous learning’ at page 7 and includes an aspiration for ‘A biosecurity system 
that embraces continuous improvement’ at page 14; Carruthers found that use of continuous 
improvement environmental management systems improved natural resource conditions and 
enhanced knowledge of risks, including knowledge of compliance requirements: Carruthers, G, 
Demonstrating the benefits of environmental management systems in agriculture (PhD thesis, 
University of Tasmania, 2012) 634.   
763 See references cited in McDonald, J, ‘The role of law in adapting to climate change’ (2011) 2 
WIREs Climate Change 283, 289.  
764 See, eg, Queensland Biosecurity Strategy: Our next Five Years 2018-2023 (2018) 16.  
765 See, eg, Jordan, C, An Ecosystem Approach to Sustainable Agriculture (Springer, 2013); Gleeson-
White, J, Six Capitals (Allen &Unwin, 2014) 193 for definition: 

All renewable and non-renewable environmental resources and processes that provide 
goods and services that support the organisation’s past, present and future prosperity, 
including air, water, minerals, forests, biodiversity and ecosystem health. 

and simpler definition in Mooney, P and G Brown, Ecosystem Services, Natural Capital and 
Nature’s Benefits (University of British Columbia, 2013) 15: ‘Structure and processes of 
ecosystems’; Climate Change Authority, Reaping the Rewards: Improving Farm Profitability, 
Reducing Emissions and Conserving Natural Capital: Final Report (Climate Change Authority, 
2018). 
766 See, eg, the development of an ecosystem services framework including indexes in south east 
Queensland: SEQ Catchments (coordinator), The SEQ Ecosystems FRAMEWORK 
http://www.ecosystemservicesseq.com.au/about-the-framework.html; Gleeson, T, Accounting 
for the Environment: An Australian Natural Value Index 2015 
http://www.almg.org.au/resources/current-documents; Ogilvy, S, ‘Developing the ecological 
balance sheet for agricultural sustainability’ (2015) 6 (2) Sustainability Accounting, Management 
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•  include a commitment to a precautionary approach in enterprise business and 
enterprise charters.767 

                                                                                                                                          
and Policy Journal 110; Biodiversity Working Group convened under the Meeting of 
Environment Ministers, Report on the Review of the first five years of Australia’s Biodiversity 
Conservation Strategy 2010-2030 (Commonwealth of Australia, 2016) 13, 51 
http://www.environment.gov.au/system/files/resources/fee27a4f-8a96-430d-ad18-
9ee8569c8047/files/bio-cons-strategy-review-report.pdf; Duchy of Cornwall, Integrated Annual 
Report 2017 For the year ended 31st March 2017 31 
http://duchyofcornwall.org/assets/images/duchy-iar-2017.pdf;  Scottish Natural Heritage, 
Scotland’s Natural Capital Asset Index 2017 http://www.snh.gov.uk/docs/B814140.pdf; 
Wentworth Group of Concerned Scientists, Accounting for Nature: A scientific method for 
constructing environmental asset condition accounts (Wentworth Group of Concerned Scientists, 
pre-publication draft, 2017) http://wentworthgroup.org/wp-
content/uploads/2017/02/Accounting-for-Nature-2016-FinalDraft-28Feb17.pdf. 
767 My inspirations for these propositions are from several sources, including: 

• International Maritime Organization, Resolution MEPC.67(37), adopted by the 
Organization‘s Marine Environment Protection Committee on 15 September 1995   
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• Martuzzi, M and J Tickner, The precautionary principle: protecting public health, the 

environment and the future of our children (World Health Organization, 2004)  
• Quinn, N, The Olive Industry – An environmental management system framework (Rural 
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• Cooney, R and B Dickson (eds), Biodiversity and the Precautionary Principle: Risk and 

Uncertainty in Conservation and Sustainable Use (Earthscan, 2005) 
• Peterson, D, ‘Precaution: principles and practice in Australian environmental and 

natural resource management’ (2006) 50 Australian Journal of Agricultural and Resource 
Economics 469 

• Telstra Corporation Limited v Hornsby Shire Council (2006) 67 NSWLR 256 
• Cameron, L, Environmental Risk Management in New Zealand – Is There Scope to Apply a 

More Generic Framework? (New Zealand Treasury, Policy Perspectives Paper 06/06, 
2006) 

• Quiggin, J, ‘Complexity, Climate Change and the Precautionary Principle’ (2007) 7(3) 
Environmental Health 15  

• Quinn, N, Establishment of Environmental Management Systems for the Olive Industry, 
(Rural Industries Research and Development Corporation No 11/089, 2011) 

• ACT Government, ACT Pest Animal Management Strategy 2012- 2022 
• National Forest System Land and Resource Management Planning Federal Register Vol. 77 

No.68 21162 (2012) 
• Priestly, B (principal author), Environmental health risk assessment – Guidelines for 

assessing human health risks from environmental hazards (Department of Health and 
Ageing, 2012) http://www.eh.org.au/documents/item/916. 

• Department of the Environment and Energy, Matters of National Environmental 
Significance: Significant impact guidelines 1.1 Environment Protection and Biodiversity 
Act 1999, 2013 http://www.environment.gov.au/system/files/resources/42f84df4-
720b-4dcf-b262-48679a3aba58/files/nes-guidelines_1.pdf  

• Bureau of Meteorology, Guide to environmental accounting in Australia (Environmental 
Information Programme Publication Series no. 3, 2013) 

• Bates, G, An expert paper on ESD, prepared by Dr Gerry Bates for the Commissioner for 
Sustainability and the Environment (2014) 
http://www.environmentcommissioner.act.gov.au/__data/assets/pdf_file/0004/661
720/An-Expert-Paper-on-ESD-by-Gerry-Bates-for-Commissioner-May-2014.pdf 
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An important effect of the proposed approach to applying the precautionary 
principle is that it applies to all management decisions and action, thereby 
applying to industry biosecurity as much as to environmental biosecurity. 
 
The proposed guidance is consolidated in Appendix 6 to this thesis.  As the 
guidance is voluntary rather than obligatory, it would be up to individuals to 
consider what they should do beyond compliance with specific requirements 
of the Biosecurity Regulation 2016, to meet their general biosecurity obligation 
and their own personal and business goals.  
 
6.7.1 Wider value beyond individual action 
 
Guidance along the proposed lines for individuals will provide value beyond 
the action of individuals in their own private and business lives.  A collective 
effect can be achieved by using the common information base approach 
advocated in this Chapter.  The proposed guidance plus that suggested for 
operation of the formal powers under the Biosecurity Act 2014 will provide a 
shared basis for operation of section 12 of the Act (community involvement 
in the administration of the Act).  Even without this statutory obligation, 
community involvement is an important means for maximising useful inputs 
into biosecurity administration, and for generating engagement for 
biosecurity programs, including for weeds.768  Understanding about 
ecological integrity will provide a sound foundation and increased 
effectiveness for both community inputs to assist biosecurity management 
and community based programs.  

Acceptance of my proposals in this Chapter would leave us with a situation 
for individuals of a very broadly stated obligation, guidance on its content 
and requirements in limited situations, an onus on individuals to take their 
own initiatives to meet the obligation, and an opportunity to add 
environmental biosecurity to mandatory livestock (and any other) 
biosecurity planning.  As this proposed guidance is linked with that for 
decision makers under the Biosecurity Act 2014, the overall outcome would be 
that all concerned approach their biosecurity responsibilities from a shared 
perspective – a case of the whole being greater than the sum of the parts. 

The whole population is involved in the general biosecurity obligation.  This 
situation brings with it an effectively infinite range of knowledge, 
aspirations, access to resources and personal circumstances affecting 
environmental biosecurity outcomes.  This variety of inputs will influence 

                                                                                                                                          
• Gleeson, T, Accounting for the Environment: An Australian Natural Value Index (2015) 

http://www.almg.org.au/resources/current-documents. 
• Colloff, M (lead writer), ‘An integrative research framework for enabling 

transformative adaptation’ (2017) 68 Environmental Science & Policy 87.     
768 See, eg, the conclusion about the benefits of a community based serrated tussock control 
program in Sindel, B, P Berney, M Coleman, G Marshall and I Reeve, Improving regional adoption 
of weed control (Rural Industries Research and Development Corporation No./016, 2013) xvi. 
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the application of the guidelines for the benefit of environmental biosecurity, 
and contribute to the continuing refinement and development of the 
guidelines and of environmental biosecurity management. 

6.8 How can ecological integrity be applied in local government planning 
action? 
 
In Queensland local governments are responsible for establishing and 
administering biosecurity plans for invasive pest animals and plants listed as 
restricted or prohibited under the Biosecurity Act 2014.769  Their plans may 
also include other pest plants and animals of local significance.  Local 
government plans must include objectives, strategies, local communication 
strategies and monitoring and evaluation.770  The Department of Agriculture 
and Fisheries provides broad guidelines to ensure a common approach to 
pest management across the state by all concerned, including local 
government.771  There is also advice about preparing pest management plans 
(although these are aimed primarily at individual property plans).772  The 
advice on developing plans includes: ‘it is also important to consider the 
interaction between pests and other issues such as land, water, vegetation 
and cultural heritage.’  One principle on which plans should be based is 
integration: ‘weed and pest animal management is an integral part of 
managing natural resources and agricultural systems.’773  These propositions 
are consistent with the ecological integrity concept as developed in Chapter 
4.  Additional guidance should be provided to ensure that this theoretical 
alignment is achieved in practice. 
 
Guidance for preparation of local government programs and plans should 
include something like the following: 

The (program) (plan) should be based on maintaining or restoring the ecological 
integrity of ecosystems in the (program) (plan) area.  Ecological integrity is the 
quality of an ecosystem* in which natural ecological processes sustain the function, 
composition and structure, and evolution of the system within the natural range of 
variation and can withstand and recover from most perturbations imposed by 
natural environmental dynamics or human influences. 

*An ecosystem is a dynamic, open system of plants, animals and other 
organisms, together with the non-living components of the environment. 

                                                
769 Biosecurity Act 2014 (Qld) s 48. 
770 Ibid s 53. 
771 Department of Agriculture and Fisheries, Principles of pest management 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-planning/ 
principles-of-pest-management. 
772 Department of Agriculture and Fisheries, Developing a plan 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-
planning/developing-a-plan. 
773 Department of Agriculture and Fisheries, Principles of pest management 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-
planning/principles-of-pest-management.  
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The (program) (plan) should take account of:    

 (i) the interdependence of terrestrial and aquatic ecosystems in the area – the 
relationships among the living things and their surroundings, and the geochemical 
processes in the ecosystem,  

(ii) positive and negative contributions of the (program) (plan) area to ecological 
conditions within the landscape directly influenced by the plan area – for example, 
increase or decrease in biodiversity,  

(iii) impact of the (program) (plan) on conditions in the broader landscape that may 
influence the sustainability of resources and ecosystems within the (program) (plan) 
area, – for example, downstream effects of changes in hydrology,   

(iv) system drivers influencing the ecological integrity of the ecosystems in the plan 
area, including dominant ecological processes, disturbance regimes driven by human 
activities, and stressors such as natural succession, bushfires, invasive species, 
pathogens and diseases and global changes (biodiversity, climate, landscape 
degradation, hydrology and pollution), and 
 
(v) implications for the resilience of ecosystems, that is, the capacity of ecosystems in 
the (program) (plan) area to adapt to changes without losing their complexity and 
functions. 
 
Simply stating this guidance will not be sufficient.  A Council planner will 
need decisions on matters such as the reference condition (on which goals 
and benchmarks for measuring change will be based) and the issues that 
need to be taken up in the plan, and the priority to be given them.  The 
United States Forest Service provides considerable detailed guidance to help 
its planners, such as its 134 page 2012 Planning Rule Final Directives.774  This 
aspect is developed further in Chapter 7. 
 
There is Queensland experience in developing detailed and comprehensive 
pest management plans.  For example, the 74 page Gold Coast’s Pest 
Management Plan 2013-2017 was prepared pursuant to earlier legislation, but 
is based on the current integrative principles referred to above.  Given this 
kind of example, it could plausibly be argued that planning incorporating 
ecological considerations should be within the capacity of the relevant 
organisations.  The next Chapter includes an analysis of how use of the 
ecological integrity concept could improve the Central Highlands Regional 
Council plans in respect of environmental biosecurity. 
 
6.9 How can ecological integrity be incorporated in codes and agreements 
under the Act? 
 

                                                
774 USDA Forest Service 2012 Planning Rule Final Directives 
https://www.fs.usda.gov/detail/planningrule/home/?cid=stelprd3828310. 
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The Queensland legislation provides for codes of practice and agreements to 
help achieve the purposes of the Act.775.  The subject matters in these sections 
are vague and capable of narrow construction, for example, ‘managing 
invasive animals and invasive plants and their impacts.’776  The existing 
codes deal with specific issues, for example, pests of particular commercial 
plants, rather than with the broader biosecurity issues that may be relevant 
for the parties affected by the codes.777  Agreements with an industry may 
not deal with all the biosecurity issues relevant for all the members of the 
industry, as all relevant parties may not be members of the relevant industry 
organisation.  For example, backyard horticulture is common, but these 
growers will not normally be involved with industry organisations. 

A requirement to base codes and agreements on ecological integrity 
considerations could avoid simplistic, reductionist propositions.  Guidance 
as suggested above for biosecurity planning could be provided to assist the 
non-government parties involved, with approval of any codes or agreements 
being dependent on conformity with the ecological integrity guidance in all 
cases under these provisions.  The effect would be incorporation of the more 
general, holistic guidance in codes and agreements generated because of a 
specific industry issue. 

6.10 Can the proposed Queensland approach work in other jurisdictions? 

In this section I argue that the approach I have proposed for Queensland 
should be applicable in all Australian jurisdictions.  The terms of the 
Intergovernmental Agreement on Biosecurity (IGAB) provide the framework for 
review of biosecurity in Australia.  IGAB has key components and features 
for a national biosecurity system, including ‘Consistent and complementary 
regulatory and operational systems to avoid unnecessary duplication and 
maximise effectiveness and efficiency.’778 

The shared responsibility concept included in IGAB779 is recognised by all 
state and territory jurisdictions.780  

                                                
775 Biosecurity Act 2014 (Qld) s 104 (making codes of practice in regulations); ss 391-392 
(government and industry agreements – ‘industry’ in this section includes states and territories, 
local government, industry organisations, natural resource management bodies, infrastructure 
managers, and possibly others) and s 393 (compliance agreements). 
776 Ibid s 104(2)(b). 
777 See Biosecurity Regulation 2016 (Qld). 
778 Intergovernmental Agreement on Biosecurity (Council of Australian Governments, 2012) 5. 
779 Ibid 2.2. 
780 New South Wales: Biosecurity Act 2015 s 3; Victoria: Agriculture Victoria, Protecting Victoria 
from pest animals and weeds (2017) 1 http://agriculture.vic.gov.au/agriculture/pests-diseases-
and-weeds/protecting-victoria-from-pest-animals-and-weeds; Tasmania: Biosecurity Tasmania, 
Fact Sheet: Biosecurity Legislation Project: General biosecurity duty (2017); South Australia: Primary 
Industries & Regions SA, State Biosecurity Policy 2017-2021 3,4; Western Australia: Departments 
of Agriculture and Food, of Parks and Wildlife and of Fisheries and Forest Products 
Commission, Western Australian Biosecurity Strategy 2016-2025 10; Northern Territory: Northern 
Territory Government, Northern Territory Biosecurity Strategy 2016-2026 12 (shared responsibility 
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The 2017 IGAB Review proposed a draft National Biosecurity statement 
including ‘Everyone has an obligation to take action to protect Australia from 
pest (sic) and diseases,781 after referring approvingly to the inclusion of a 
general biosecurity obligation in the Queensland and New South Wales 
legislation as a support for the shared responsibility concept.782  

A general biosecurity obligation is included or proposed in several 
jurisdictions.783  South Australia has an equivalent duty to act reasonably in 
managing natural resources, which comprehends invasive pest plants and 
animals.784  The Northern Territory government has committed to reviewing 
its legislation taking into account legislation in other jurisdictions.785   

The Australian Capital Territory (ACT) biosecurity strategy emphasises 
collaboration and support rather than formal obligations.786  The ACT 
biosecurity strategy refers to implementation of Land Management 
Agreements as a means of protecting threatened species.787  The objective of 
Land Management Agreements is: 

to establish appropriate sustainable agricultural management practices and good farm 
biosecurity for the subject land while maintaining any ecological and cultural values 
present on the land, and protecting the environment from harm.788 

The ACT does not have stand-alone biosecurity legislation, but the 
biosecurity strategy identifies the need for such legislation based on 
contemporary examples.789    

Western Australia does not yet have an equivalent of the general biosecurity 
obligation. 

The biosecurity regimes in all the jurisdictions have common approaches – 
government decision making authorities, duties and responsibilities on those 
who come in contact with biosecurity problems, emergency and control 
provisions and enforcement and offences.  Acceptance of the 2017 IGAB 
Review recommendations would reinforce the development of increasingly 
similar systems in all state and territory jurisdictions.  My proposed guidance 

                                                                                                                                          
as a core principle); Australian Capital Territory: Environment, Planning and Sustainable 
Development Directorate – Environment, ACT Biosecurity Strategy 2016-2026 17.  
781 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 32. 
782 Ibid 21.  
783 New South Wales: Biosecurity Act 2015 Part 3; Tasmania: Biosecurity Tasmania, Fact Sheet: 
Biosecurity Legislation Project: General biosecurity duty (2017); Victoria: Agriculture Victoria, 
Discussion Paper – Invasive Species Management Bill. 
784 Natural Resources Management Act 2004 (SA) s 9. 
785 Northern Territory Government, Northern Territory Biosecurity Strategy 2016-2026 14. 
786 Australian Capital Territory: Environment, Planning and Sustainable Development 
Directorate – Environment, ACT Biosecurity Strategy 2016-2026 3,4. 
787 Ibid 7. 
788 Ibid 6. 
789 Ibid 11. 
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documents include the 2017 IGAB Review definition of shared responsibility 
(see above): 

Shared responsibility means everyone takes responsibility for biosecurity matters under 
their control.  Everyone has an obligation to take action to protect Australia from pests 
and diseases.790  

It follows that my proposals for incorporating ecological integrity in the 
biosecurity systems of all the state and territories would be relatively simple 
and beneficial for environmental biosecurity.  

6.11 Conclusions  
 
In this Chapter I have suggested guidance to be provided to biosecurity 
administrators, individuals and organisations so they can apply the 
ecological integrity concept and the precautionary principle in their decisions 
and activities for the benefit of environmental biosecurity.  I have made 
suggestions for amendments to the Biosecurity Act 2014 aimed at ensuring 
that the administration of the Act is based on ecological integrity, thereby 
putting the system on a permanent pathway recognising the significance of 
environmental biosecurity. 
 
Acceptance of my proposals would fill the gap now existing between the 
principle in the general biosecurity obligation and the prescriptive rules to be 
applied in specific situations.  The non-binding guidance for individuals will 
help them meet the general biosecurity obligation and reduce the prospect of 
new major problems requiring prescriptive rules. 
 
In the next Chapter I include case studies of how an individual might apply 
the ecological integrity concept, and of how that concept could be used in 
local government management plans for pest and disease control.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
790 Craik, W, D Palmer and R Sheldrake, Priorities for Australia’s Biosecurity System 
(Commonwealth of Australia, 2017) 21. 
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Chapter 7 Case studies 

 
 
7.1 Introduction - what influence could ecological integrity have in 
practice? 
 
Now that I have established a basis for applying the ecological integrity 
concept to the management of biosecurity and identified particular 
advantages for environmental biosecurity I need to test the conclusions with 
case studies.  There is a need to show how propositions built around 
ecological integrity can be incorporated in plans that also recognise social 
and economic needs.791  In this chapter I explain the implications of my 
proposals for individual action and include two case studies – one an 
individual farm, the other a regional council biosecurity plan.  Both case 
studies demonstrate how using the ecological integrity concept could work 
in practice. 
 
In Chapter 6 I explained how providing comprehensive guidance could help 
individuals, organisations and Councils develop management and action 
plans while meeting obligations under the Queensland Biosecurity Act 2014.  
In this chapter I support this conclusion with an illustrative case study for 
weed control on a Queensland farm using the ecological integrity concept as 
elaborated in the proposed guidance. 
 
I follow this study with another case study examining the potential for using 
the ecological integrity concept to improve a local government biosecurity 
plan.  That study demonstrates that using ecological integrity as the 
foundation for a local government biosecurity plan has advantages for more 
effective biosecurity management in the Council area.  These advantages 
include broader statements of purpose and goals, better integration with 
relevant laws and policies and locally specific existing environmental plans 
and greater clarity about the roles and responsibilities of stakeholders. 
 
7.2 Relationship of guidance to legal obligations 
 
The guidance I am proposing for individuals to use does not involve any 
legal obligation although using it would no doubt help in establishing that 
‘all reasonable and practical measures’792 had been taken to meet the general 
biosecurity obligation.  

                                                
791 See, eg, Haufler, J and B Kernohan, ‘Ecological Principles for Land Management Across 
Mixesd Ownerships: Private Land Considerations’ in Dale, V and R Haeuber (eds), Applying 
Ecological Principles to Land Management (Springer, 2001) 73, 75; Wurtzebach, Z and C Shultz, 
‘Measuring Ecological Integrity: History, Practical Applications, and Research Opportunities’ 
(2016) 66(6) BioScience 446, 448, 455. 
792 The requirement in Biosecurity Act 2014 (Qld) s 23(2). 
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In Chapter 6 I pointed out that there is encouragement to include 
environmental biosecurity issues in obligatory property plans for livestock 
biosecurity.  Industry organisations also encourage property planning that 
includes environmental issues, including pest control.793  My proposals 
therefore complement comprehensive statements supporting good 
environmental management already prevalent in industry by adding value 
where they do not already incorporate ecological integrity concepts. 

 
In Chapter 4 I explained the flexibility inherent in the ecological integrity 
context and the ease of use of the concept with formal management systems.  
These characteristics can be exploited to tailor plans and activities to fit the 
circumstances of any situation.  Formal management systems such as those 
based on or compliant with the international standard ISO 14001794 enable 
land managers to determine priorities and develop action plans that fit their 
personal aspirations, enterprise needs, and access to knowledge and 
resources, subject to compliance with all relevant legislation.   
 
The guidance approach therefore provides a comprehensive but not 
restrictive basis for planning and action by individuals to meet the general 
biosecurity obligation and participate in programs to deal with specific 
biosecurity issues such as weeds management.  The approach can be used as 
a way of linking obligations relating to planning, land use and natural 
resource management.  It should enable the identification of any 
contradictions and possible means of resolving them.  My proposed 
guidance approach reduces the likelihood of ultimately unsatisfactory 
outcomes, for example, risk of failure to meet obligations795 and openness to 
criticism and even formal sanctions.796 

 
7.3 Case study – an individual applying the ecological integrity concept to 
meet the general biosecurity obligation  
 
The farming enterprise in this case study involves beef production on land 
owned by the farmer797 and on an adjoining commercial forestry plantation 
in sub-tropical south-east Queensland.  The commercial native forestry 

                                                
793 See, eg, Biodiversity and Economic Sciences Unit, Environment and Resource Sciences, 
Queensland State Government, Kit 6: Management Guidelines (Meat and Livestock Australia 
Limited, 2012); Dairy Australia, Environment Tools 
https://www.dairyaustralia.com.au/farm/land-water-carbon/environment-tools.  
794 See, eg, Certified Land Management http://www.almg.org.au; M.E.T.T.S. Pty Ltd, It’s No 
Bed of Roses: The Development of an EMS for Weed Management at Binna Burra Mountain Lodge, 
Lamington National Park http://www.metts.com.au/Resort-BinnaBurra-EMS.html; GLNG 
Operations Pty Ltd, Santos GLNG Upstream: Pest and Weed Management Plan 
http://eisdocs.dsdip.qld.gov.au/Santos%20GLNG%20Gas%20Field%20Development/EIS/Ap
pendices/appendix-y-j-pest-and-weed-management-plan.pdf. 
795 See, eg, Biosecurity Act 2014 (Qld) s 23 imposing a general biosecurity obligation. 
796 See, eg, Biosecurity Act 2014 (Qld) s 24 with an offence of not discharging the general 
biosecurity obligation. 
797 Declaration: the farmer is a relative of the author. 
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plantation is owned by others who carry out the silviculture operations 
(management of the trees).  The agreement between the forestry operator and 
the farmer gives the latter grazing rights in the plantation, and imposes weed 
control obligations on the farmer. 
 
The farm is near, but not adjoining, nature reserves with rare and 
endangered species (Nangur National Park,798 Jack Smith Scrub Regional 
Park799 and Boat Mountain Regional Parks 1 and 2.800)  The commercial 
forestry area had been almost completely cleared starting in the early 1900s, 
initially for dairy farming and cropping.  Much of the beef farm has been 
substantially cleared historically (again initially for dairy farming and 
cropping), with considerable regrowth on parts of it, including wattle (acacia 
leiocalyx?) following historic clearing on relatively low fertile or depleted 
soils.  Before clearing, the vegetation groups present were ‘rainforests and 
scrubs’ and ‘eucalypt woodlands to open forests.’801  The landscapes and 
ecosystems without commercial forestry are now hybrid, retaining 
characteristics of historic landscapes as the area was never completely 
cleared, and there has been regrowth.  Almost all of the commercial forestry 
areas are possibly now novel landscapes and ecosystems802 with little or no 
historic remnants, that is, little or no likelihood of restoration to historic 
nineteenth century condition.803   
 
The image below covers the farm locality.  The Sunny Brae blocks plus the 
Castle Hill blocks comprise the farm. 
 

                                                
798 Department of National Parks, Sport and Racing, Nangur National Park Management Statement 
(2013) https://www.npsr.qld.gov.au/managing/plans-strategies/statements/nangur.html. 
799 Department of National Parks, Sport and Racing, Jack Smith Scrub Regional Park Management 
Statement (2015) https://www.npsr.qld.gov.au/managing/plans-
strategies/statements/pdf/jack-smith-scrub-rpms.pdf. 
800 Department of National Parks, Sport and Racing, Boat Mountain 1 and 2 Regional Parks 
Management Statement (2015) https://www.npsr.qld.gov.au/managing/plans-
strategies/statements/pdf/boat-mountain-1and2-rpms.pdf. 
801 Neldner, V, R Niehus, B Wilson, W MacDonald, A Ford and A Accad, The Vegetation of 
Queensland: Descriptions of Broad Vegetation Groups (Queensland Herbarium, Version 3, 2017). 
802 Landscapes and ecosystems that have changed so much that they can no longer be restored. 
803 See Hobbs, R, E Higgs and J Harris, ‘Novel ecosystems: implications for conservation and 
restoration’ (2009) 24 (11) Trends in Ecology and Evolution 599 for elaboration of these terms.  
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One rare and vulnerable species has been identified in one of the plantation 
blocks – denhamia parvifolia, which is listed as vulnerable under both the 
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Commonwealth Environment Protection and Biodiversity Conservation Act 1999804 
and the Queensland Nature Conservation Act 1992.805  Some of the commercial 
forestry is next to, and probably includes, some ‘essential habitat’ (vegetation 
in which a species that is endangered or vulnerable under the Queensland 
Nature Conservation Act 1992 has been known to occur).  In this case, the 
species is phebalium distans which is listed as critically endangered under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 
1999806.  It is included in the recovery plan for the semi-evergreen vine 
thickets of the brigalow belt.807  Approximately 50% of the total area was 
semi-evergreen vine thicket or hoop pine forest with some brigalow forest 
before clearing began in about 1910.808 

Because of the proximity to Nangur National Park and the similarity of 
ecosystem types, it is likely that there are black-breasted button quail on the 
farm, and possible that there are also Nangur spiny skinks.  The quail has 
critical status under the Back on Track Species Prioritisation Framework809 
and the skink is listed as endangered under the Queensland Nature 
Conservation Act 1992 and as critically endangered under the Commonwealth 
Environment Protection and Biodiversity Conservation Act 1999. 

There are some areas with natural regeneration of iconic species, for 
example, silky oak (grevillea robusta), hoop pine (araucaria cunninghamii), 
corkwood (duboisia myoporoides), red cedar (toona ciliata) 

There are several sources of information relating to the ecological processes 
of the area, for example: 
• National recovery plan for the “Semi-evergreen vine thickets of the Brigalow 

Belt (North and South) and Nandewar Bioregions” ecological community810 
(the farm is on the eastern edge of the brigalow belt) 

• Approved Conservation Advice for Denhamia parvifolia811 

                                                
804 Department of the Environment and Energy, Species profile and Threats Database: Denhamia 
parvifolia - Small leaved Denhamia (2008).  
805 Nature Conservation (Wildlife) Regulation 2006 (Qld) Schedule 3. 
806 Department of the Environment and Energy, Species Profiles and Threats Database: Phebalium 
distans – Mt Berryman Phebalium http://www.environment.gov.au/cgi-
bin/sprat/public/publicspecies.pl?taxon_id=81869. 
807 McDonald, W, National recovery plan for the “Semi-evergreen vine thickets of the Brigalow Belt 
(North and South) and Nandewar Bioregions” ecological community (Report to Department of the 
Environment, Water, Heritage and the Arts, Canberra and the Queensland Department of 
Environment and Resource Management, Brisbane, 2010).  
808 Personal knowledge from family involvement. 
809 Department of Environment and Heritage Protection, Back on Track species prioritisation 
framework (2017) https://www.ehp.qld.gov.au/wildlife/prioritisation-framework/. 
810 McDonald, W, National recovery plan for the “Semi-evergreen vine thickets of the Brigalow Belt 
(North and South) and Nandewar Bioregions” ecological community (Report to Department of the 
Environment, Water, Heritage and the Arts, Canberra and the Queensland Department of 
Environment and Resource Management, Brisbane, 2010). 
811 Department of the Environment and Energy, Approved Conservation Advice for Denhamia 
parvifolia - Small leaved Denhamia (2008). 
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• Approved Conservation Advice for Phebalium distans (Mt Berryman 
Phebalium)812 

• Recovery plan for the nangur spiny skink (Nangura spinosa)813 
• National recovery plan for the black-breasted button quail814 
• Rainforests: Regrowth benefits – management guideline815 
• Rainforest regrowth management guide816 
• Hoop Pine Scrub817 
• the management plans/statements for the Nangur National Park,818 
Jack Smith Scrub Regional Park819 and Boat Mountain Regional Parks 1 
and 2820 
• Sustainable native forest management: Case studies in managing private 
native forest in south-east Queensland,821 and 
• the stewardship plan of the forestry manager.822 

The forestry manager’s stewardship plan is based on the Australian Forestry 
Standard for Sustainable Forest Management (AFS) AS 4708 – 2013.823  The 
Standard, which is voluntary, includes application of the precautionary 
principle, maintenance or enhancement of ecological processes and support 
for natural ecological components and processes.824 

                                                
812 Department of the Environment and Energy, Approved Conservation Advice for Phebalium 
distans (Mt Berryman Phebalium) (2008). 
813 Department of Environment and Resource Management, Recovery plan for the Nangur spiny 
skink (Nangura spinosa) (Report to the Department of Sustainability, Environment, Water, 
Population and Communities, Canberra and the Department of Environment and Resource 
Management, Brisbane, 2010) 
814 Mathieson, M and G Smith, National recovery plan for the black-breasted button quail Turnix 
melanogaster (Australian Government, Queensland Government and Department of 
Environment & Climate Change NSW, 2009). 
815 Peeters, P, D Butler and M Laidlaw, Rainforests: Regrowth Benefits – Management Guideline 
(Department of Science, Information Technology, Innovation and the Arts, 2014). 
816 Queensland Government, Rainforest regrowth management guide (2017) 
https://www.qld.gov.au/environment/plants-animals/regrowth-guides/rainforest. 
817 Queensland Government, Land types of Queensland Coastal Burnett region: Hoop Pine Scrub 
https://futurebeef.com.au/wp-content/uploads/2011/09/CB05_hoop_pine_scrub_V3.pdf. 
818 Department of National Parks, Sport and Racing, Nangur National Park Management Statement 
2013 https://www.npsr.qld.gov.au/managing/plans-strategies/statements/nangur.html. 
819 Department of National Parks, Sport and Racing, Jack Smith Scrub Regional Park Management 
Statement (2015) https://www.npsr.qld.gov.au/managing/plans-
strategies/statements/pdf/jack-smith-scrub-rpms.pdf. 
820 Department of National Parks, Sport and Racing, Boat Mountain 1 and 2 Regional Parks 
Management Statement (2015) https://www.npsr.qld.gov.au/managing/plans-
strategies/statements/pdf/boat-mountain-1and2-rpms.pdf. 
821 Ryan, S and D Taylor, Sustainable native forest management: Case studies in managing private 
native forest in south-east Queensland (Department of Primary Industries and Fisheries, 2006). 
822 HQPlantations, Forest Stewardship Plan (March 2017) 
https://docs.wixstatic.com/ugd/51cf2a_fe3816c493744981b2d66a4e47d13809.pdf. 
823 Standard Reference Committee SRC AS4708 of Australian Forestry Standard Limited, 
Australian Standard: Sustainable Forest Management (Australian Forestry Standard Limited, 2013) 
https://www.forestrystandard.org.au/resources/standards/AS4708-2013/AS4708-2013-
Publish.pdf.  
824 Ibid 6. 
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The following chart, indicating the farmer’s interests and their relationships 
to ecological integrity elements, will provide a foundation for the proposed 
weed control plan.  The aim is to manage the activities supporting the 
ecological elements directly contributing to the desired outcomes set out in 
the chart so that the overall ecology is protected, restored or enhanced.  The 
desired outcomes will have different levels of ‘naturalness,’ depending on 
the land use decisions. 
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The following section outlines how the farmer’s plan for weed control and related 
natural resource management will be based on applying the ecological integrity 
concept. 
 
7.3.1 Farm weed management plan 
 
The proposed farm weed management plan takes account of the planning 
guidance provided by the Queensland government.825  That guidance is generic 
only and encourages continuous improvement processes. 
 
The proposed approach to weed control planning for this farm based on the detail 
included in the above chart and on applying ecological integrity involves 
attention to: 
 
Reference conditions for a property with different functions and levels of 
‘naturalness.’  The property has some historic ecosystems (the remnant areas), 
hybrid ecosystems (most of the grazing areas), and novel ecosystems (the 
plantation forestry).  Management can be based on ecological integrity 
considerations to provide an integrated approach.  Using ecological integrity will 
link the different ecosystems, for example, by treating a buffer area around a 
historic ecosystem differently from a more distant area, so that weed control 
action for one does not have unintended adverse consequences for another. 
 
Consideration of function, composition and structure in the different ecosystems to 
provide an effective framework for developing weed control programs consistent 
with maintaining or enhancing environmental values and production values. 
 
Asking the ‘right questions’ based on the personal, business and natural 
environment goals for the farm to enable the selection of a limited number of 
activities supporting ecological integrity-based weed control on the farm without 
the need to identify and account for every possible element of ecological integrity 
across the farm – ecological integrity accommodates a virtually limitless set of 
processes.826     
 
The weed control based on ecological integrity considerations to integrate 
environmental management issues, farm management practices and production.  
Without this integration, weed control measures based more simply on just killing 
the weed may inadvertently interfere with significant or endangered species and 
ecosystems, continue the weed problem without sufficient attention to 
appropriate landscape succession to shift the ecosystem dynamics to a more weed 

                                                
825 Department of Agriculture and Fisheries, Pest management planning, Developing a plan, (2016); 
Business Queensland Pest management planning for weeds (2016). 
826 See, eg, Naeem, S, R Colwell, S Diaz, J Hughes, C Jouseau, S Lavorel, P Morin, O Petchey and J 
Wright, ‘Predicting the Ecosystem Consequences of Biodiversity Loss: The Biomerge Framework’ in 
Canadell, J, D Pataki and L Pitelka (eds), Terrestrial Ecosystems in a Changing World (Springer, 2007) 
115. 
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resistant state, and not maximise opportunities for efficient use of machinery and 
time and for best use of grazing pasture – see Chapter 5. 
 
The natural capital values for production goals (productive pasture, shade from treed 
areas and unpolluted water) on the farm to help identify the ‘right questions.’ 
 
The references in the guidance in Chapter 6, for example, to landscape 
management, biodiversity conservation, safeguarding productive assets, taking 
decisions with least risk to the environment and cleaner production, provide a 
comprehensive basis for selecting appropriate farm activities that will support 
meeting farm goals while supporting ecological integrity: they facilitate tailoring 
action to individual circumstances and overcome the problem of the vagueness of 
the general biosecurity concept, enabling the farmer to act with confidence about 
compliance. 
 
Success with plan implementation will meet ecological integrity tests by 
maintaining the composition and structure of the farm ecosystems and inhibiting 
adverse changes by weeds, by contributing to regeneration of native ecosystems 
and spread of iconic species; continuation and enhancement of the functions of 
those ecosystems; protection and enhancement of habitat for native animals; 
maintenance of examples of historic ecosystems; protection of water resources; 
maintenance and enhancement of a pleasant rural living environment; and 
maintenance and enhancement of natural capital values supporting the business 
goals (productive pasture, shade from treed areas and unpolluted water). 
 
The proposed elements to be included in the farmer’s plan to add to or improve 
existing practices are purpose, farm description, personal, business and 
environmental goals, relevant laws, policies and environmental plans, roles and 
responsibilities, determination of priorities, management activities, links with 
Council activities, information sources, monitoring and review and an 
environmental charter: 
 
Purpose.  To support the goals for cattle breeding and production, conservation of 
biodiversity and grazing activities in the plantation forestry (as indicated in the 
above chart) and meet legal requirements. 
 
Description of the farm and nearby areas relevant for the plan.  See descriptions 
in the preceding section.  This will provide information necessary for all 
interested parties to understand the characteristics of the farm and its activities 
that may be relevant to weed control.  The description will contain links to the 
Vegetation management reports827 for the five blocks that comprise the total 
landholding under management (the ‘farm’).  Vegetation management reports are 
provided by the state government to determine clearing requirements for a 
property. 
 

                                                
827 See description of these reports at Queensland Government, Request a property report and vegetation 
maps (2018). 
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Goals. To: 
 

•    apply landscape/ecological considerations and ecological integrity to farm 
management; 

•    acknowledge environmentally significant and protected areas in the 
region; 

•    conserve and enhance natural capital values that support personal and 
production goals; and  

•    act consistently with the state biosecurity system and related South Burnett 
Regional Council programs. 

 
Note that the first two of these goals, based squarely on the ecological integrity 
concept, may be omitted or neglected if the only considerations were ‘kill the 
weeds’ and ‘feed the cattle.’  The natural capital values supporting the goals are 
pasture, shade and unpolluted water.  These all depend on ecosystem services 
that flow from maintaining or restoring natural processes and their associated 
ecological integrity.828 
 
More specific goals are: 
 
Personal – live in a pleasant rural environment with productive potential 
 
Business – profitable cattle breeding and beef production on a sustainable basis 
 
Natural environment – maintain the natural environment and its ecological 
processes to support them for their own sake and as a basis for continuing 
commercial production opportunities; recognise that those opportunities will vary 
over time, as they have since the farms in the local area were first settled in the 
early 1900s. 
 
Relevant laws and policies.  The farm weed management plan must meet legal 
obligations and the requirements of the forestry manager’s stewardship plan.  The 
laws may include state laws relating to landscape/ecosystem issues going beyond 
weeds as well as Commonwealth laws, as listed in the Vegetation management 
reports, covering water management, soil conservation, indigenous cultural 
heritage, protected plants and protected areas, forestry, planning, state 
development and local government.  

 
Locally specific environmental plans.  These may reflect obligations under 
Commonwealth and state law, for example, in relation to protected area 
management, as well as providing information relevant to weed control activity 
(see list above). 
 
Roles and responsibilities.  This will identify all those in and affecting the region 
who carry part of the shared responsibility for biosecurity, to help them 

                                                
828 Australia21, Discussion Paper on Ecosystem Services for the Department of Agriculture, Fisheries and 
Forestry: Final Report (Australia21 Limited, 2012). 
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understand their roles and to provide a foundation for common understanding of 
the issues involved in an effective weeds control regime. 
 
Determination of priorities.  In this case, determining priorities and goals are 
needed for different situations, ranging from natural to highly transformed 
landscapes and ecosystems. 
 
The priority for pasture management is to maintain quantity, quality and 
composition of the pasture (approximately 50% native and 50% introduced 
species) sufficient to sustain profitable cattle breeding and beef production, which 
will fluctuate over time to ensure consistency with surrounding conditions, for 
example, response to drought conditions.  
 
The farmer’s priority for remnant vegetation areas and those bordering areas of 
recognised environmental significance is to maintain their condition as near as 
possible to historic, that is, pre 1910 conditions (which in effect is 1788 conditions 
modified by natural processes – see Chapter 4).  Avoiding interference with the 
regeneration of iconic species is a priority on the farm. 
 
The priority for regrowth wattle is minimal interference with it, as it is part of 
landscape and ecosystem succession. 
 
The priority in the plantation forestry is maintenance of quality pasture without 
interference with the plantation trees. 
 
All of these priorities require weed control.  Priorities for weed control are 
compliance with legal requirements (including local Council requirements) and 
the forestry manager’s stewardship plan and supporting the above priorities. 
 
The legal requirements include the general biosecurity obligation (an obligation to 
take all reasonable and practical measures to prevent or minimise biosecurity 
risks - see Chapter 5) and the specific requirements regarding restricted invasive 
plants in the Queensland Biosecurity Act 2014.829  These invasive plants are to be 
managed to prevent their spread.  The South Burnett Regional Council lists 11 of 
these restricted plants as significant for the Council area.830  Only one from the 
Council list has been identified on the farm (prickly pear).  The state list of 
restrictive invasive plants, however, includes lantana, the most significant weed 
on the farm with adverse production and environmental consequences from 
displacing other plants.  Its management is the highest priority weed control 
issue.  African lovegrass has also become established on a relatively small area of 
the farm.  It is not a restricted species, but is undesirable as it competes with 
native grasses and introduce pasture species, is unpalatable for livestock and is a 
fire hazard. 
 

                                                
829 Department of Agriculture and Fisheries, Restricted invasive plants of Queensland (2016). 
830 South Burnett Regional Council, Declared Pest Plants 
http://www.southburnett.qld.gov.au/restricted-weeds. 
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Management activities supporting weed control.  Using the ecological integrity 
concept as a foundation of the farm weed control plan ensures that weed control 
processes do not have unintended consequences that lead to further weed 
problems (or other problems, for example, increased fire risk).  One outcome will 
be that the management activities for weed control are integrated as much as 
possible with overall farm and stock management, using available machinery and 
equipment on the farm, for example, tractors. 
 
Lantana is managed by selective use of herbicides with constant follow up.  Other 
suggested methods of lantana control831 have been unsuccessful in the past (for 
example, burning) or are indiscriminate in respect of the general environment (for 
example, aerial spraying).  Using ecological integrity as a basis for action 
reinforces the need for follow up action to foster a desirable landscape succession 
with less likelihood of recurring lantana problems. 
 
Common prickly pear has a natural predator – cactoblastis moth larvae.  These 
continue to control common prickly pear.  Cochineal insects provide limited 
natural control of velvety tree pear.  The insect impact is increased if the pear is 
knocked over by cutting or pushing by machinery, when cattle also contribute by 
eating it, at the same time ensuring that this practice does not lead to spread of the 
pear. 
 
African lovegrass control involves grazing at the early stages of new growth, 
before it becomes unpalatable for livestock, and, where necessary, mechanical 
slashing to prevent seeding.  This management practice is in harmony with 
ecological integrity aims to minimise the African lovegrass and increase desirable 
species. 
 
The layout and effectiveness of fencing is continually being improved to enable 
control of stock grazing.  Aims with controlled grazing include allowing pasture 
to regenerate; weed control by avoiding disturbance from over grazing; and 
preventing grazing of seeding African lovegrass.  The fencing and grazing 
regimes also contribute to bushfire avoidance and aim to keep pasture low near 
rainforest areas to avoid any fire damage, and to prevent damage to any new 
plantation forestry (for example, from livestock or fires).  The plantation forestry 
is used as the major stock area at certain times of the year to assist regeneration in 
the more natural areas. 
 
Cattle brought in from outside the farm are quarantined for at least one week to 
inhibit or prevent weed spread, the timing taking account of the reproductive 
cycles of weeds known to be in the source areas of the cattle.  Similarly any stock 
feed brought to the farm is managed to avoid inadvertent weed introductions. 

 
Links with Regional Council activities.  From time to time the South Burnett 
Regional Council carries out weed control activities in an area in conjunction with 

                                                
831 Department of Agriculture and Fisheries, Lantana (2016). 
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landholders.832  The farmer has participated in one of these programs at another 
property in the past, and will include the willingness to do so again in the weed 
control plan.   
 
Information sources.  Action under the weed control plan will have regard to 
advice and information available from government and other sources on weed 
control and on associated landscape and stock management.  Available guidance 
on matters such as rainforest regeneration is typically based on ecological 
integrity considerations.833  Guidance for meeting the general biosecurity 
obligation using the ecological integrity approach will be available from the 
proposed guidance in Chapter 6.  Similarly the guidance on the precautionary 
approach in Chapter 6 applies to this plan, because of the precautionary 
requirements for activities in the forest plantation blocks.  The guidance on 
meeting the general biosecurity obligation and on applying the precautionary 
principle is consolidated in Appendix 6 to this thesis.  The South Burnett Regional 
Council monitors possible new weed incursions from other areas, and so can 
provide advice enabling precautionary measures on the farm. 
 
Monitoring and review.  Monitoring is by constant personal observation, both of 
the landscape and of the cattle, with appropriate recording.  Constant review is a 
consequence of this approach.  The monitoring includes surveillance to identify 
any new weeds. 
 
All of the management activities are reviewed in the light of changing conditions, 
for example, unduly wet or dry conditions, and potential long term climate 
change effects. 

 
Environmental charter.  The farmer will adopt an environmental charter for the 
farm to provide a check list for public display, staff and contractor awareness and 
operational guidance for the farm.  The charter will help: ensure that weed control 
is based on integrated and holistic approaches; avoid counterproductive 
reductionist approaches; and ensure all involved can be alert, active and 
adaptive.834  The charter will have the following introduction: 
 

We base our operation on ecological integrity: maintaining natural ecological processes that 
sustain the function, composition and structure and evolution of the ecosystems on the farm. 

This means we are committed to good environmental management, to reducing our impact 
on the environment and to continual improvement in everything we do.  We support major 
goals for energy efficiency, reduction in fossil fuel dependence, biodiversity protection and 
zero waste.   

 
The detailed content of the charter will cover: 

                                                
832 See a description of the program in Small FARMS, October 2013. 
833 See, eg, Peeters, P, D Butler and M Laidlaw, Rainforests: Regrowth Benefits – Management Guideline 
(Department of Science, Information Technology, Innovation and the Arts, 2014). 
834 See, eg, Quinn, N, Establishment of Environmental Management Systems for the Olive Industry (Rural 
Industries Research and Development Corporation No 11/089, 2011) 43. 
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•    information and awareness raising for farm staff, contractors and visitors; 
•    energy; 
•    water; 
•    landscape and biodiversity; 
•    waste; 
•    green purchasing; and  
•    management.835 

 
The case study demonstrates that using ecological integrity as the foundation for a 
farm weed control plan has advantages for more effective biosecurity and farm 
production management by: 
 

•    broadening the base of the effort to encompass landscape/ecosystem scale 
scenarios; 

•    explicitly recognising the multi-function nature of the farm’s landscapes 
and ecosystems; 

•    providing greater prominence for environmental issues; 
•    providing greater prominence for protected area and species issues; 
•    providing greater clarity about goals and desired outcomes for the 

different situations on the farm, ranging from highly transformed to 
remnant and environmentally significant natural areas; 

•    providing a foundation for developing consistent approaches by farm 
managers, workers, contractors and visitors; 

•    promising greater likelihood that action on a farm production issue will 
incorporate environmental biosecurity management issues; 

•    better grounding of farm management in plans and strategies for specific 
issues in the area; 

•    explicitly linking farm production decisions with current and potential 
biosecurity needs and obligations; and 

•    ensuring greater likelihood of meeting the general biosecurity obligation 
and the parallel environmental duty under the Queensland Environmental 
Protection Act 1994. 

 
7.4 Case study - improving local government biosecurity plans by applying 
ecological integrity 
 
I am using the Central Highlands Regional Council Biosecurity Plan 2017-2022836 for a 
desk top case study (not involving on-ground assessments of what the proposed 
plan could or might achieve) to demonstrate the benefits of basing the plan on 
incorporation of ecological integrity.  There are several examples of applying 

                                                
835 See potential detail in Quinn, N, Establishment of Environmental Management Systems for the Olive 
Industry (Rural Industries Research and Development Corporation, No 11/089, 2011) 53. 
836 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) http://www.centralhighlands.qld.gov.au/wp-
content/uploads/2016/09/ECM_1150510_v2_Central-Highlands-Regional-Council-Biosecurity-
Pla.pdf. 
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ecological integrity in management plans in Chapter 4.3.3, for example, for 
protected areas in Canada, parks in the United States and frameworks for 
sustainable land management in New Zealand’s production landscapes.  The 
development of such plans for a specific purpose (biosecurity in this case) 
involving multiple interests and goals is still novel.837 
 
Local governments in Queensland are required to have local biosecurity plans.838  
The Department describes their role as follows: 
 

Local government biosecurity plans bring together all sectors of the local community to 
manage invasive plants and animals.  They ensure resources are targeted at the highest 
priority pest management activities, and those most likely to succeed. 

Biosecurity plans: 

• set strategies, activities and responsibilities for pest management at a local scale 
• set achievable objectives for the local community 
• incorporate monitoring and evaluation of effectiveness of the plan 
• inform regional planning processes on local pest management priorities.839 

The state provides guiding principles ‘to provide a common basis for the 
management of weeds and pest animals throughout Queensland’.840  The 
principles involve integration, public awareness, commitment, consultation and 
partnership, planning, prevention and early intervention, best practice and 
improvement (research, monitoring and evaluation).  They are headline 
statements, without guidance about how they are to be implemented.  The 
biosecurity plans must cover invasive pest animals and plants listed as restricted 
or prohibited under the Biosecurity Act 2014,841 and may also include pest plants 
and animals of local significance. 
 
In the following sections I provide background on the Central Highlands Regional 
Council, its obligations for biosecurity and its current biosecurity plan and 
develop proposals for improving the plan by applying the concept of ecological 
integrity.  I conclude that applying the ecological integrity concept should drive 
the plan and its administration in the direction of greater effectiveness, with 
particular benefits for environmental biosecurity.  I also make suggestions about 
some practical issues such as reference conditions and apparent conflicts about 
plant status using ecological integrity as elaborated earlier in this thesis. 
 

                                                
837 See, eg, Hobbs, R et al, ‘Guiding concepts for park and wilderness stewardship in an era of global 
environmental change’ (2010) 8(9) Frontiers in Ecology and the Environment 483, 486. 
838 Biosecurity Act 2014 (Qld) s 53. 
839 Department of Agriculture and Fisheries, Local government Biosecurity plans (2016) 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-planning/index-
to-plans/local-government-area-pmps; Biosecurity Act 2014 (Qld) s 48. 
840 Department of Agriculture and Fisheries, Principles of pest management 
https://www.daf.qld.gov.au/plants/weeds-pest-animals-ants/pest-management-planning/ 
principles-of-pest-management. 
841 Biosecurity Act 2014 (Qld) s 48. 
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Ecological integrity is a linking concept relevant for all ecosystems and human 
activities affecting them.  Therefore applying the proposals I develop in this 
Chapter using ecological integrity as the foundation for a local government 
biosecurity plan has advantages for more effective overall biosecurity and natural 
resource management in the Council area.  The proposed approach can broaden 
the current approach to biosecurity to: encompass wider ecosystem/landscape 
management concerns; respect protected areas and vulnerable species; contribute 
to developing common visions and understanding among the many different 
parties; and provide a more ecocentric perspective to Council decision making 
and local community action. 
 
7.4.1 The Central Highlands Regional Council  
 
In this section I describe the Council area, its distinctive environmental features, 
the significance of Commonwealth and state laws for natural resource 
management in the area, and the context for biosecurity management provided by 
the Council’s Planning Scheme and by the Fitzroy Basin Association’s 
Sustainability Strategy (the Council area falls within the area of interest of the 
Fitzroy Basin Association, one of the community based regional organisations 
recognised by the Commonwealth Government as part of the Natural Heritage 
Trust and its successor programs including the National Landcare Program).  
These are all elements requiring consideration in developing a new planning 
approach based on the concept of ecological integrity.   
 
The Central Highlands Regional Council area is in central Queensland:842 
 

                                                
842 Central Highlands Development Corporation, Central Highlands: Economic Snapshot (2018) 3. 
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At nearly 60,000 square kilometres it is nearly as large as mainland Tasmania 
(64,103 square kilometres).  Its population is approximately 32,000.843  Mining, 
agriculture and infrastructure are the major land uses outside the urban 
settlements. 

The Council area is in the Brigalow Bioregion,844 one of Australia’s 15 Biodiversity 
Hotspots, that is, an area with many endemic species where the levels of stress or 
future threat are considered to be high.845  The Brigalow Development Scheme in 
1962 required clearing of brigalow by new farmers.846  Now only 10% of the 
brigalow ecological community remains in the north brigalow belt, an area 
extending from the New South Wales border to Townsville where brigalow was 
the main tree cover before European settlement.847  Several brigalow belt species 

                                                
843 Australian Bureau of Statistics, Central Highlands (Qld) (SA3) (2015) 
http://stat.abs.gov.au/itt/r.jsp?RegionSummary&region=30801&geoconcept=REGION&dataset=AB
S_REGIONAL_ASGS&datasetLGA=ABS_NRP9_LGA&datasetASGS=ABS_REGIONAL_ASGS&regio
nLGA=REGION&regionASGS=REGION. 
844 Queensland Government, Brigalow Belt Bioregion (2015) 
https://www.qld.gov.au/environment/plants-animals/biodiversity/brigalow-belt#. 
845 Department of the Environment and Energy, Biodiversity hotspots 
http://www.environment.gov.au/biodiversity/conservation/hotspots. 
846 Department of Agriculture and Fisheries, Queensland Agricultural Land Audit (2013) 7.  
847 Department of Science, Information Technology and Information, Regional Ecosystem Technical 
Descriptions (2015) 26.  
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are now extinct, with several more endangered.848  There are 12 national parks 
and six regional parks in the area.  Carnarvon National Park on the southern 
border of the Council area is the largest, with 77% of it in the Council area; the 
others are small.  The legal requirements for park management depend on the 
status of the park. 

The Carnarvon National Park and Blackdown Tableland National Park, the next 
largest, must be managed in accordance with section 17 of the Queensland Nature 
Conservation Act 1992, requiring that their management is to ensure that the only 
use of the areas is nature-based and ecologically sustainable.  The management 
plan for the Carnarvon National Park and the Blackdown Tableland National 
Park Management Statement849 both identify invasive plants as a problem.850  
Taunton National Park (home of the rare bridled nailtail wallaby) is within the 
Council area.  It is a national park (scientific), and must be managed in accordance 
with section 16 of the Queensland Nature Conservation Act 1992, requiring 
management to protect the area’s exceptional scientific values.  Weeds are a 
significant threat in the Park.851 

There are recovery plans aimed at maximising the long term survival in the wild 
of a threatened species or ecological community852 made pursuant to the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 for 
the bridled nailtail wallaby853 and for semi-evergreen vine thickets of the brigalow 
belt854.  
 
The brigalow ecological community has been listed as endangered under 
Queensland and Commonwealth law.855  There is no recovery plan yet for the 
brigalow ecological community, but remnant brigalow is protected under 
Commonwealth and state law and clearing of regrowth brigalow may require 

                                                
848 Department of the Environment and Energy, Brigalow Belt Forests in Queensland 
https://www.qld.gov.au/environment/plants-animals/biodiversity/brigalow-belt#. 
849 Department of National Parks, Sport and Racing, Blackdown Tableland National Park Management 
Statement 2013 4. 
850 Grant, C (principal author), Southern Brigalow Belt Biogeographic Region: Carnarvon National Park – 
Management plan (Environmental Protection Agency, 2005) 20. 
851 Planning Services Unit, Taunton National Park (Scientific) Management Plan 2011(Department of 
Environment and Resource Management, 2011) 9. 
852 Department of the Environment and Energy, Recovery plans 
https://www.environment.gov.au/biodiversity/threatened/recovery-plans. 
853 Lundie-Jenkins, G and J Lowry, Recovery plan for the bridled nailtail wallaby Onychogalea fraenata) 
2005-2009 Report to the Department of Environment and Heritage (DEH), Canberra and 
Environmental Protection Agency/Queensland Parks and Wildlife Service (Environmental Protection 
Agency, 2005). 
854 McDonald, W, National recovery plan for the “Semi-evergreen vine thickets of the Brigalow Belt (North 
and South) and Nandewar Bioregions” ecological community (Report to Department of the Environment, 
Water, Heritage and the Arts, Canberra and the Queensland Department of Environment and 
Resource Management, 2010). 
855 Department of the Environment and Energy, Brigalow (Acacia harpophylla dominant and co-dominant) 
http://www.environment.gov.au/resource/brigalow-acacia-harpophylla-dominant-and-co-
dominant. 
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Commonwealth and state approval.856  The state government has published a 
brigalow regrowth management guide.857 

The natural grasslands of the Queensland Central Highlands and the northern 
Fitzroy Basin are also listed as endangered under Commonwealth law. There is no 
recovery plan yet for the grasslands, but the Commonwealth government has 
published a management guide.858  The brigalow and grassland communities are 
listed as requiring recovery plans under the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999.859 

The significance of weed control for the ecological integrity of the Council area is 
illustrated by conclusions in a study to determine the most cost-effective 
management actions to protect the biodiversity of the Brigalow Belt bioregion 
over the next 50 years following a priority threat management assessment.860  One 
conclusion is that weed control is one of two most cost effective strategies for 
improving the persistence of imperilled species in the Brigalow Belt (the other is 
the management of fire regimes).861  Establishing key biodiversity areas was the 
fourth most cost effective strategy (of eleven in total).862  Another significant 
conclusion was the need to build a ‘common vision’ to align disparate stakeholder 
values (including local government), strengthen conservation in the region and 
provide the needed landscape-wide perspective.863 
 
As indicated above, the whole of the Council area has legal recognition as 
environmentally significant under Commonwealth and state laws because of the 
status of the brigalow belt, the grasslands and the semi-green vine thickets and 
because of the parks within it.  The area is, however, predominantly substantially 
transformed landscapes and ecosystems.  The area includes some historic 
landscapes and ecosystems (the national parks), hybrid landscapes and 
ecosystems retaining characteristics of historic landscapes (for example, many 

                                                
856 Department of the Environment and Energy, Brigalow (Acacia harpophylla dominant and co-dominant) 
information sheet http://www.environment.gov.au/system/files/resources/43e7adb3-247e-4285-
9a2e-386be94c9523/files/brigalow-regrowth.pdf. 
857 Peeters, P and D Butler, Brigalow: Regrowth Benefits – Management Guideline (Department of Science, 
Information Technology, Innovation and the Arts, 2014). 
858 Department of Sustainability, Environment, Water, Population and Communities, Nationally 
Threatened Ecological Communities: Natural Grasslands on Basalt and Fine-textured Alluvial Plains of 
Northern New South Wales and Southern Queensland, and Natural Grasslands of the Queensland Central 
Highlands and the Northern Fitzroy Basin (Department of Sustainability, Environment, Water, 
Population and Communities, 2012). 
859 Department of Sustainability, Environment, Water, Population and Communities, Ecological 
Communities for which Recovery Plans are required to be prepared (2013) 
http://www.environment.gov.au/system/files/pages/db44db52-4646-43a2-9256-
a587caca34f9/files/eco-communities-plans-required-prepared.pdf. 
860 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016). 
861 Ibid 7. 
862 Ibid. 
863 Ibid 7,9, 41. 
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farms) and novel landscapes and ecosystems where restoration to historic 
landscapes may no longer be possible (for example, urban areas and mine sites).864   
 
The Central Highlands Regional Council Planning Scheme 2016 includes strategic 
outcomes supportive of environmental improvement, for example:  

3.4.1 (a) Natural environments in the Central Highlands are conserved in perpetuity in a well-
planned, coordinated, regulated and efficient network of green space that restricts 
incompatible development and maintains the integrity of natural values.  

3.4.1 (e) The quality of the natural environment, its assets, ecological processes and 
biodiversity values are conserved, enhanced or restored to maintain the integrity of an area 
that contains a Matter of State Environmental Significance, its life supporting capacities, and 
contribution to biodiversity for present and future generations.865 

The Council area is within the Fitzroy Basin Association’s area of interest.  The 
Fitzroy Basin Association Inc, a volunteer, not for profit organisation, is a central 
Queensland natural resource management body, one of the 56 in Australia: 
 

that help communities manage natural resources more wisely.  The groups have different 
names and structures, but they do similar work in supporting land managers, protecting 
special landscapes and species, developing projects that improve sustainability, and 
providing input into planning and development.866 

 
Most of the Association’s funding is from the Commonwealth and Queensland 
governments.  For example, the Association (along with the other 55 in Australia) 
acts as a delivery agent under the regional stream of the National Landcare 
Program.867   
 
Local government has a representative on the Association’s Board of Directors.  
One key goal of the Association is ‘To ensure the ecological integrity of our 
landscape is preserved by delivering programs that assist in the protection of our 
threatened species and biodiversity.’868  
 
The Fitzroy Basin Association’s Sustainability Strategy includes: 
 

Promote land and water management practices to minimise the impacts of weed and pest 
species [with the objective to] Maintain the extent, composition, structure and function of 
terrestrial ecosystems.869 

 

                                                
864 See Hobbs, R, E Higgs and J Harris, ‘Novel ecosystems: implications for conservation and 
restoration’ (2009) 24 (11) Trends in Ecology and Evolution 599 for elaboration of these terms.  
865 Central Highlands Regional Council, Central Highlands Regional Council Planning Scheme (2016) 3-
18. 
866 Fitzroy Basin Association Inc, About us 1-2  https://www.fba.org.au/about/ . 
867 National Landcare Program, Regional NRM organisations (2014) 
http://www.nrm.gov.au/regional/regional-nrm-organisations. 
868 Fitzroy Basin Association Inc, Strategic Plan 2016-2020 2 http://www.fba.org.au/wordpress/wp-
content/uploads/2014/01/2469476-FBA-Strategic-Plan-2015-FINAL.pdf. 
869 Fitzroy Basin Association Inc, ‘Protect our terrestrial ecosystems’ in Central Queensland 
Sustainability Strategy 2030 5 http://cqss2030.com.au/protect-assets/protect-terrestrial-ecosystems/.  
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7.4.2 Applying the ecological integrity concept in a new Central Highlands 
Regional Council Biosecurity Plan 
 
The current Central Highlands Biosecurity Plan was adopted in 2017.870  My 
proposals for improving the Plan using ecological integrity are developed using 
my proposed ‘model’ plan outline (see below) which aims to embed 
environmental biosecurity in overall biosecurity and natural resource 
management arrangements in the area.  This comprehensive plan approach with 
details based on the ecological integrity concept will also help the Council guard 
against becoming legally responsible for biosecurity problems arising from 
implementation of a planning decision.  O’Brien’s argument about this issue, 
although using the example of fire ants, would apply equally to many weed 
situations.871  She suggests that Councils will need to include conditions about 
biosecurity in development approvals, draw attention to the general biosecurity 
obligation, and have regard to its general biosecurity obligation in its own 
operations. 
 
My ‘model’ plan outline includes: 
 
Purpose, to meet legal requirements and to support regional environmental 
values. 
 
Description of the region, to provide information necessary for all interested 
parties.  
 
Goals, to nest good weed control approaches in socio-ecological systems and the 
state biosecurity system, apply wider landscape/ecological considerations and 
ecological integrity, and to acknowledge environmentally significant and 
protected areas in the region. 
 
Relevant Laws and policies, as a primary purpose of a biosecurity plan is to meet 
legal obligations. 
 
Locally specific environmental plans, as these may reflect obligations under 
Commonwealth and state law, as well as providing information relevant to weed 
control activity. 
 
Roles and responsibilities, to identify all those in and affecting the region who 
carry part of the shared responsibility for biosecurity and to help them 
understand their roles.  
 
Determination of priorities, with  goals for different situations, ranging from 
natural to highly transformed landscapes and ecosystems. 
 

                                                
870 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017). 
871 O’Brien, L, ‘Biosecurity – one year on’ (2017) 32(8) Australian Environment Review 195. 



 205 

Weed management, to describe good weed management approaches based on 
holistic and ecological integrity principles. 
 
Helping stakeholders, to provide guidance about requirements for meeting the 
general biosecurity obligation using the ecological integrity approach and 
precaution.   
 
My suggestion for improvements in Biosecurity Plan based on this ‘model’ outline 
and ecological integrity are developed below. 
 

Purposes of the Plan 
 

The stated purpose in the Biosecurity Plan 2017-2022 (the Plan) is to establish and 
promote a cooperative, best practice strategy for the management of biosecurity 
matter (invasive plants and animals) within the Central Highlands Regional 
Council local government area.872  
 
The purposes of the Plan should also include to: 
 

•    meet Commonwealth and state legal obligations relating to biosecurity and 
associated natural resource management; 

•    contribute to meeting the goals in the Council’s Planning Scheme;873 and 
•    promote land and water management practices to minimise the impacts of 

weed and pest species to maintain ecological integrity - the extent, 
composition, structure and function of terrestrial ecosystems.874 

 
The Plan includes the Fitzroy Basin Association as one of the Plan’s stakeholders 
by incorporating one of its objectives,875 and the Queensland Climate Adaptation 
Strategy states that local government should partner with natural resource 
management groups in climate change adaptation projects,876 which inevitably 
will need to include weed issues. 
 

Description of the region 

                                                
872 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 5. 
873 ‘3.4.1 (a) Natural environments in the Central Highlands are conserved in perpetuity in a well-
planned, coordinated, regulated and efficient network of green space that restricts incompatible 
development and maintains the integrity of natural values  
3.4.1 (e) The quality of the natural environment, its assets, ecological processes and biodiversity 
values are conserved, enhanced or restored to maintain the integrity of an area that contains a Matter 
of State Environmental Significance, its life supporting capacities, and contribution to biodiversity for 
present and future generations’  
in Central Highlands Regional Council, Central Highlands Regional Council Planning Scheme 2016 3-18. 
874 Fitzroy Basin Association, ‘Protect our terrestrial ecosystems’ in Central Queensland Sustainability 
Strategy 2030 5 http://cqss2030.com.au/protect-assets/protect-terrestrial-ecosystems/.  
875 Ibid 11. 
876 Department of Environment and Heritage Protection, Pathways to a climate resilient Queensland: 
Queensland Climate Adaptation Strategy 2017-2030 24 
http://www.ehp.qld.gov.au/assets/documents/climate/qld-climate-adaptation-strategy.pdf. 
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The Biosecurity Plan includes a brief description of the Council area,877  which 
could be expanded,878 and add mapping to highlight protected areas as well as 
other major land uses, reflecting different ecosystems where feasible.879 

An expansive description of the geography, demography, land uses, industries, 
known pressures and special features of the area drawing on the several different 
existing sources dealing with specific, limited issues should be included in the 
Plan.  This will provide a broad based context for biosecurity management, a 
common information base for all stakeholders so that they are aware of interests 
and issues beyond their own, and increase the likelihood of holistic rather than 
reductionist approaches.  For example, the Biosecurity Plan should include 
information about the land uses in the area, primarily rural with mining and 
protected areas, some of which is habitat for rare and endangered species.  This 
information is necessary background to many of the proposals in following 
sections.  The information will also contribute to the various interests affecting 
biosecurity in the region having an understanding of the perspectives of others 
and to developing the common vision proposed in the CSIRO study referred to 
above. 

Goals of the Plan 
 
The goal in the Plan is in quite general terms: 

to establish and promote a cooperative, best practice strategy for the management of 
biosecurity matter (invasive plants and animals) within the Central Highlands Regional 
Council local government area.880 

The Plan also includes strategic objectives to ensure: 

1.  Stakeholders are informed, knowledgeable, have ownership and control of their plant and 
animal pests management responsibilities.  

2.  Reliable information is made available to all stakeholders as a basis for the decision making 
process required to implement the plan and achieve the desired outcomes.  

3.  Strategic directions are established, supported multilateral (agreed), maintained, and 
owned by all stakeholders.  

4.  All stakeholders are committed and contribute to the coordinated management of plant 
and animal pests.  

5.  Introduction, spread, and establishment of new plant and animal pests is diligently 
inhibited (averted).  

6.  Integrated systems for managing the impacts of established plant and animal pests are 
developed and widely implemented.881  

The goals of the Plan should also reflect the broader issues associated with good 
weed control approaches nested in socio-ecological systems, wider 

                                                
877 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 6. 
878 Ibid. 
879 See, eg, the maps in Central Highlands Regional Council, Central Highlands Regional Council 
Planning Scheme 2016. 
880 Ibid 3. 
881 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 18. 
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landscape/ecological considerations and ecological integrity, the state biosecurity 
system and acknowledgement of the environmentally significant areas.  Broader 
based goals should include to: 
 

•    generate a common vision for our people, including visitors to the region, 
and increase awareness, knowledge and action about biosecurity and 
associated issues; 

•    contribute to articulation of issues relevant for discharging the general 
biosecurity obligation in the region; 

•    contribute to regional environmental improvement by restoring and 
maintaining the ecological integrity of landscapes and ecosystems; 

•    prevent the introduction of new pests, and achieve early identification of 
pests within the region; 

•    safeguard protected areas from invasive species; 
•    achieve effective weed control on highly modified landscapes, for example, 

farms, mines and infrastructure sites and corridors; 
•    contribute to restoration and linking of landscapes to improve ecological 

integrity; and 
•    contribute to maintenance of the functions of regional ecosystems, for 

example, support for rare and endangered species and for productive 
modified landscapes. 

 
Relevant laws and policies 

 
The Plan refers to the Queensland Biosecurity Act 2014,882 the general biosecurity 
obligation in that Act, and to state legislation relating to natural resource and 
environmental management, transport infrastructure, land titles, animal welfare, 
health and agricultural chemicals.883  The Commonwealth laws and the 
agreements and state strategies relevant for biosecurity and associated 
landscape/ecosystem management that apply to the area are not included in the 
Plan.  Users of the Plan should, however, be aware of them.  These laws and 
agreements include the following (in addition to the state laws already referred to 
in the Plan): 
 

•    Commonwealth Environment Protection and Biodiversity Conservation Act 
1999 - it applies to the whole area because of the endangered status of the 
brigalow belt and the natural grasslands; 

•    Intergovernmental Agreement on Biosecurity 2012 – this agreement and the 
next two are Commonwealth, state and territory agreements setting out 
the framework for biosecurity arrangements in Australia;  

•    National Environmental Biosecurity Response Agreement; 
•    National Framework for the Management of Established Pests and Diseases of 

National Significance; 

                                                
882 Ibid 9. 
883 Ibid 10. 
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•    Australia’s Biodiversity Conservation Strategy 2010-2030 – this and the next 
two provide the framework for policies, programs and action for 
biodiversity protection, necessarily involving weed control; 

•    Queensland Biosecurity Strategy: Our Next Five Years (2018-2023); 
•    Queensland Biodiversity Strategy 2011; 
•    Australian Weeds Strategy 2017 to 2027– this and the next two provide 

nationally applicable frameworks and practical advice that supports good 
environmental biosecurity; 

•    Weeds of National Significance; 
•    Australia’s Pest Animal Strategy 2017 to 2027; and 
•    Pathways to a climate resilient Queensland: Queensland Climate Adaptation 

2017-2022 –  biosecurity policies, programs and action need to 
accommodate global changes. 

 
The Plan should include references to these for ease of access by those who live in 
the Council area and those whose actions affect biosecurity in the area, for 
example, with hyperlinks.  As well as getting immediate information, they would 
be able to keep up to date with any changes. 
 

Locally specific environmental plans 
 

The Plan has no references to any regional framework plans/strategies affecting 
or relating to biosecurity or to plans or similar for the protected areas and species 
in the region. 
 
The Central Highlands Regional Council Planning Scheme 2016884 and the Fitzroy 
Basin Association’s Central Queensland Sustainability Strategy 2030885 provide 
regional frameworks for the Plan, and so should be expressly acknowledged in it. 
 
The Plan should refer to plans and similar documents developed for the protected 
areas and species in the region.  They contain considerable information relevant 
for biosecurity, and particularly for environmental biosecurity.  These include the 
following (already referred to above): 
 

•    National recovery plan for the “Semi-evergreen vine thickets of the Brigalow Belt 
(North and South) and Nandewar Bioregions” ecological community; 

•    Brigalow: Regrowth Benefits – Management Guideline; 
•    Natural Grasslands on Basalt and Fine-textured Alluvial Plains of Northern New 

South Wales and Southern Queensland, and Natural Grasslands of the 
Queensland Central Highlands and the Northern Fitzroy Basin; 

•    Southern Brigalow Belt Biogeographic Region: Carnarvon National Park – 
Management plan; 

•    Recovery plan for the bridled nailtail wallaby Onychogalea fraenata) 2005-2009; 
•    Blackdown Tableland National Park Management Statement 2013; and  

                                                
884 Central Highlands Regional Council, Central Highlands Regional Council Planning Scheme 2016. 
885 Fitzroy Basin Association Inc, Central Queensland Sustainability Strategy 2030. 
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•    CSIRO’s Priority Threat Management for Imperilled Species of the Queensland 
Brigalow Belt. 

 
The Plan should also include references, including hyperlinks, to these for ease of 
access. 

Roles and responsibilities 
 

As indicated in Chapter 6, the shared responsibility concept is a foundation of 
modern biosecurity management and practice.  The Plan has a brief reference to 
the associated general biosecurity obligation.886  The Plan should include a good 
description of the shared responsibility concept (see Chapter 6):   

The general biosecurity obligation is part of the shared responsibility approach to biosecurity 
in Australia – effective biosecurity requires a partnership with all members of the community 
accepting ownership and assuming their share of the responsibility for managing biosecurity 
risk.  Shared responsibility means everyone takes responsibility for biosecurity matters under 
their control.  Everyone has an obligation to take action to protect Australia from pests and 
diseases. 

This description should be complemented by inclusion of a comprehensive list of 
regional actors.  The Plan lists several stakeholders – government agencies, major 
infrastructure managers, landholders and the Fitzroy Basin Association.  There 
are many more parties who need to be included in the shared responsibility.  
Expanding the list of stakeholders would be consistent with the Queensland 
biosecurity strategy approach: 
 

Engaging Queenslanders in a way that recognises biosecurity is not a stand-alone concept (i.e. 
bringing biosecurity into the mainstream and making it relevant to what people do each 
day).887 

In the Central Highlands case, the list of stakeholders should also include 
Commonwealth agencies and ‘outsiders’ whose activities affect biosecurity 
outcomes, such as FIFO workers and tourists as well as other local parties such as 
contractors and others whose actions influence the behaviour of land managers, 
such as rural stores, real estate agents and media interests, as indicated in Chapter 
6. 

The Plan emphasises the need for a common knowledge base,888 the need to 
provide assistance to stakeholders889 and the need for transformative behaviour890 
as described in Chapter 6.  

As indicated earlier, a CSIRO study emphasises the need for a common vision by 
all stakeholders, to avoid conflicts and to increase the effectiveness and efficiency 

                                                
886 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 9. 
887 Department of Agriculture and Fisheries, Queensland Biosecurity Strategy: Our next Five Years 2018-
2032 (2018) 12. 
888 Ibid 19 regarding awareness and education and training. 
889 Ibid 20 regarding advice on planning and on provision of information. 
890 Ibid 21 regarding long term commitment. 
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of programs.891  The current Plan takes a step in the common vision direction by 
stating ‘Stakeholders will invest resources in a collaborative appropriate (sic) to 
ensure regional community priorities are addressed.’892  
 
Understanding of how the biosecurity system is supposed to operate in 
Queensland would be enhanced by inclusion in the Plan of the proposed 
guidance for Biosecurity Queensland decision makers in Chapter 6 about using 
ecological integrity as a foundation for decision making.  Availability of this 
guidance provides an insight for clients and the public about how the biosecurity 
system operates and about the framework within which discretions will be 
exercised; generates a consistent approach across decision making regardless of 
the specificity of the issue or the technical base of the decision maker; and 
increases the likelihood that decisions will have regard to the wider environment 
as well as the specific issue at hand. 
 

Determination of priorities 
 
The Plan includes risk assessment and priority determination processes.893  The 
Plan includes a definition of environmental weeds: 

Environmental weeds are foreign or native plants that become weedy due to inappropriate 
management, or because they are outside their normal range and invade native ecosystems 
and adversely affect the survival of indigenous flora and fauna. Whether the species is 
declared under legislation is irrelevant, it is the damage that it is doing to the native 
environment that defines it as a native weed.894  

The list of weeds with priorities and type of action in the Biosecurity Plan,895 
however, does not include some recognised environmental weeds, for example 
buffel grass and other weeds referred to in plans for protected areas and species.  
Regard for ecological integrity would require a review of Plan priorities based on 
environmental needs.  Such a review would generate some changes, for example, 
elevation of African lovegrass above low priority, as it is a significant 
environmental weed at any level of infestation.896 
 

                                                
891 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 8-9, 41-42, 
51. 
892 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 3. 
893 Ibid 14-15. 
894 Ibid 4. 
895 Ibid 33-36. 
896 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 25; 
Business Queensland, African lovegrass (2016) https://www.business.qld.gov.au/industries/farms-
fishing-forestry/agriculture/land-management/health-pests-weeds-diseases/weeds-
diseases/invasive-plants/other/african-lovegrass; Queensland Government, Weeds of Australia: 
Biosecurity Queensland Edition (2016) 
https://keyserver.lucidcentral.org/weeds/data/media/Html/eragrostis_curvula.htm. 
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As the aim of weed control is to achieve resilient landscapes/ecosystems and 
reversing past degradation, the Plan should include statements of desired 
conditions for landscapes/ecosystems.  Doing this will provide a basis for 
determining action priorities about particular weed problems (which might range 
from containment to complete eradication) or about landscape succession 
processes,897 for example: 
 

•  full recovery of the 1788-1850 conditions in the protected areas and, where 
practicable, the buffer areas surrounding them, and 
 

•  the ’best attainable condition’898 involving progress towards restoration, 
connectivity and relief from pressures, for example, weeds, in the 
transformed areas (urban, infrastructure, mining, farming).   
 

In all cases, a goal in an area needs to be consistent with the aims and 
requirements of the recovery plans and management guidelines referred to in the 
locally specific environmental plans mentioned above.  These plans involve 
consideration of environmental weeds, and so are consistent with applying 
ecological integrity tests. 
 

Weeds management 

There are references to weed management requirements in the Biosecurity Plan.899  
The stakeholder responsibilities in the Plan are about ‘killing the pest’ rather than 
about the wider management practices that might contribute to the problem,900 or 
about restoration activities based on dealing with the processes leading to the 
weed problem.901  This is a narrower approach than in the Fitzroy Basin 
Association’s strategy for weeds management mentioned above.  

The Plan does not deal with the question of the desired 
landscape/ecosystem/ecological integrity outcomes of the pest management 
activities that will militate against continuation or revival of the weed problem or 
achieve the desired environmental, production or amenity outcomes.  
 
It has been accepted since the pioneering environmental weeds study in 1991902 
that weed management programs need to be based on landscape/ecosystem wide 

                                                
897 Progressive change over time in a landscape or ecosystem, whether a result of natural evolutionary 
processes or human action. 
898 See Chapter 4 for references for this. 
899 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 19-32. 
900 Ibid 11-12. 
901 See, eg, Hobbs, R and D Norton, ‘Towards a Conceptual Framework for Restoration Ecology’ 
(1996) 4(2) Restoration Ecology 93; Colloff, M, F Ede, L Morin, E Lindsay and K Stokes, Control of 
environmental weeds: An integrated framework for natural resource management (Land &Water Australia, 
2009).  
902 Humphries, S, R Groves, D Mitchell, G Hallegraeff and J Clark, ‘Plant Invasions of Australian 
Ecosystems’ in Longmore, R (exec ed), Plant Invasions: The Incidence of Environmental Weeds in Australia 
(Australian National Parks and Wildlife Service, Kowari 2, 1991). 
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considerations.  This approach is particularly important for environmental weeds, 
as the aim in environmental weed control is protection of the environment rather 
than just local elimination of the weed (see Chapter 5).  
 
The broader requirements for effective long term weed control in Chapter 5 
(action that comprehends the receiving environment for weeds and consequential 
action after eradication or control, to militate against revival, continuation or 
spread of the problem) should be reflected in the Biosecurity Plan to ensure that 
all have regard to the need to avoid perpetuation of the problem or introduction 
of new ones and to ensure appropriate landscape/ecosystem succession 
processes. 
 
The following could be referred to in the Plan: 
 

•    prevention, including early detection and intervention, is the best 
management tool; 

•    integrated management of the ecosystem should take precedence over 
control of the plant, to avoid repetition of the existing problem or a 
substitute weed problem; 

•    good understanding of the invaded ecosystem and the initial weed 
dispersion patterns facilitates good weed control; 

•    socio-economic factors frequently play a larger role than ecological factors 
in plant invasions; 

•    the multi-functional nature of many landscapes/ecosystems needs to be 
accommodated; 

•    environmental weeds management is more complex than agricultural 
weeds management; and  

•    ecological integrity is a linking concept relevant for all ecosystems and 
human activities affecting them. 

 
The Plan does not specifically mention that some of the weeds in the Council area 
are Weeds of National Significance.903  There would be an expectation that such 
weeds would be considered high priority for attention, and so routinely covered 
in all Council Biosecurity Plans. 
 

Helping stakeholders 

One purpose of the Plan is to establish and promote a cooperative, best practice 
strategy for the management of biosecurity matter.  A cooperative approach will 
obviously work best when participants are well informed.  The Plan should 

                                                
903 These are weeds that have been agreed by Australian governments based on an assessment 
process that prioritised these weeds based on their invasiveness, potential for spread and 
environmental, social and economic impacts. – see Department of the Environment and Energy, 
Weeds of National Significance 
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/wons.html. 
The Queensland Government directs attention to them – see Department of Agriculture and Fisheries, 
Weeds of National Significance (WONS) (2016) https://www.daf.qld.gov.au/business-
priorities/plants/weeds-pest-animals-ants/weeds/wons. 
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therefore include the proposed guidance for individuals about meeting their 
general biosecurity obligation as set out in Appendix 6 to this thesis if all parties 
are to be well informed about their responsibilities and about ways to meet them.  
They will gain a more precise understanding of how to use the ecological integrity 
concept as a basis for their actions.  Then they will be more likely than not to be 
able to meet their obligation, to play their part in implementation of the Plan, and 
to demonstrate that they have done so.  They will be better placed to play their 
parts constructively in development of the ‘common visions’ suggested in the 
study of cost effective biodiversity strategies for the region.904 

Advice given to the community to assist individuals to meet the obligation needs 
to be consistent with the approaches taken by the biosecurity decision makers 
themselves.  

The Plan quite sensibly does not include specific information for each pest species 
mentioned in the Plan.905  Presumably this approach recognises that there is 
considerable detail available from many sources, that new information will be 
incorporated in those sources as it becomes available and that individuals may 
need to seek information that best suits their circumstances.  Biosecurity 
Queensland is the only source of information mentioned in the Plan.906  The Plan 
could mention other sources, for example, Council staff, government agencies, 
private advisers and local landcare groups, and include hyperlinks to them.  
 
7.5 Plan issues raising questions about how ecological integrity applies across 
different situations 
 
A complicating factor for the Plan is the need to to manage species in accordance 
with their impacts on the receiving environment, which may range from a 
protected ecosystem to a novel, that is, highly and probably irreversibly 
transformed, landscape/ecosystem.  For example, a commercially important plant 
may be a pest in a protected area. 
 
The Plan refers to the need to use ecologically responsible pest management 
practices907 and to prioritise weed management for environmentally significant 
areas.908  The consequences of these points are not adequately dealt with in the 
Plan.  For example, buffel grass, an environmental pest in protected areas, is not 
included in its pest plant list in the Plan.  Buffel grass is a major threat to 
protected grasslands and endangered wildlife habitat in the Central Highlands 
area909 and is also a fire hazard.910  The buffel grass issue highlights the conflicting 

                                                
904 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 7,9, 41. 
905 Bullivant, J-L (controlling author), Central Highlands Regional Council Biosecurity Plan 2017-2022 
(Central Highlands Regional Council, 2017) 33. 
906 Ibid. 
907 Ibid 30. 
908 Ibid 31. 
909 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016) 25. 
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interests in the area, as buffel grass is an introduced pasture grass important 
economically in the area.  The significance of this point is that quite different 
considerations may need to be applied to particular species or communities 
depending on the desired outcomes. 
 
This kind of apparent conflict could be dealt with by using ecological integrity 
tests to determine reference conditions, that is, desired ecosystem and landscape 
conditions, to be used as goals of pest management plans and action, for 
determining the issues to be taken up in the plan, and the priority to be given 
them (see Chapter 4). 
  
The Holocene approach suggested in Chapter 4 (effectively 1788 conditions) is 
most appropriate as a reference condition for the most environmentally sensitive 
areas and the buffer areas around them.  This conclusion is supported by the 
designation of the brigalow belt as a Biodiversity Hotspot; the existence of 
recovery plans for the natural grasslands, the semi-evergreen vine thickets and 
the rare bridled nailtail wallaby; the unique and significant plants and animals in 
the Carnarvon National Park, many of them relics of cooler, wetter times;911 and 
the large number of threatened vulnerable and endangered species in the 
Blackdown Tableland National Park.912   
 
This reference condition can also be used as a starting point for determining 
reference conditions for the farming areas, infrastructure systems and urban 
areas.  The actual condition to be the goal in a particular situation would need to 
recognise the nature of the current hybrid landscapes and ecosystems.  The goals 
would be different: full recovery of the 1788 conditions in the protected areas and, 
where practicable, the buffer areas, and otherwise a goal of the ’best attainable 
condition’913 whereby production, amenity or other human use goals are met 
while restoring and maintaining the ecological integrity of landscapes and 
ecosystems.  The latter would include progress towards restoration, connectivity 
and relief from pressures, for example, weeds, in the transformed areas, and 
development of resilience to guard against recurrence of problems.  In all cases, a 
goal would be consistency with the aims and requirements of the recovery plans 
and management guidelines that I have suggested above should be referred to in 
the Plan. 
 
Buffel grass provides an example.  Any plan of action for the protected areas 
would include its elimination.  Plans for the surrounding buffer areas would 

                                                                                                                                                  
910 Department of the Environment and Energy, Approved Conservation Advice for the Brigalow (Acacia 
harpophylla dominant and co-dominant) ecological community (2013) 12 
http://www.environment.gov.au/biodiversity/threatened/communities/pubs/028-conservation-
advice.pdf. 
911 Department of National Parks, Sport and Racing, Carnarvon Gorge, Carnarvon National Park: Nature, 
culture and history (2017) https://www.npsr.qld.gov.au/parks/carnarvon-gorge/culture.html; see 
details in Grant, C (principal author), Southern Brigalow Belt Biogeographic Region: Carnarvon National 
Park – Management plan (Environmental Protection Agency, 2005). 
912 Department of National Parks, Sport and Racing, Blackdown Tableland National Park Management 
Statement (2013) 2. 
913 See Chapter 4 for references for this. 
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include whatever level and type of management is needed to prevent the spread 
of the grass into the protected areas.  The ‘best attainable ‘condition for a farm 
distant from the protected areas might continue to include buffel grass in grazing 
operations. 
 
7.6 Overall conclusion on the Plan 
 
The existing Plan is a ‘bare bones’ document.  The proposals for changes to the 
Plan based on ecological integrity considerations would provide a helpful 
elaboration for all stakeholders with particular benefits for environmental 
biosecurity.  My proposals involve: a broader statement of purpose; a more 
helpful description of the region; broader goals; more extensive references to 
relevant laws and policies; references to locally specific existing environmental 
plans; elaboration of the roles and responsibilities of stakeholders; a more 
comprehensive approach to determination of priorities by recognising different 
landscape/ecosystem goals; a comprehensive approach to weed management 
grounded in the condition of the surrounding landscape/ecosystem; and the 
inclusion of guidance to help stakeholders meet their biosecurity obligations. 

 
The process for developing the existing Plan involved consultation processes, and 
so accommodated community inputs.  My proposed approach enriches the 
community engagement element, as a more comprehensive document would start 
the process.  This approach meets the test of instigating community engagement 
by providing broad guidance and information914 as well as addressing the general 
proposition that community-led approaches are commonly the most effective for 
weed control.915 
 
The case study demonstrates that using ecological integrity as the foundation for a 
local government biosecurity plan should broaden the base of the regional effort 
to encompass landscape/ecosystem scale activity by explicitly recognising the 
multi-function nature of the region’s landscapes and ecosystems; by providing 
greater prominence for environmental issues and by providing greater 
prominence for protected area and species issues.  The need to recognise different 
landscape types when dealing with environmental biosecurity was discussed in 
Chapters 4.2.2 (defining ecological integrity) and 5.2 (weeds) and 5.3.1 (ecosystem 
issues).  The significance of this broadened approach is the need to consider 
environmental weed management as a special case as the threats cannot be simply 

                                                
914 Kruger, H, ‘Engaging the community in biosecurity issues (2011 ) 7(2) Extension Farming Systems 
Journal 17. 

            915 See, eg, Reid, M, L Coulston, B Furze , D Parker and P Grey, ‘Blackberry control is more than 
science: understanding community engagement in pest management (2009) (paper at the WSV 
Fourth Biennial Conference Plants Behaving Badly: in agriculture and in the environment 7-8 October 
2009);  Woodburn, V, National Weeds and Productivity Research Program: R & D Plan 2010 to 2015 
(Rural Industries Research and Development Corporation No 10/209, 2010). 

            Berney, P, B Sindel, M Coleman, G Marshall, I Reeve and P Kristiansen, ‘Improving regional 
adoption of weed control: a case study’ in Developing Solutions to Evolving Weed Problems (Council of 
Australasian Weed Societies Inc, 2012) 170. 



 216 

stated in industry or economic terms, requiring an ecosystem approach916 which is 
also desirable for meeting all future weed challenges, including for industry.917 
 
There will be greater clarity about goals and desired outcomes for the different 
situations in the region, ranging from highly transformed to remnant natural 
areas, therefore providing a foundation for developing a common vision among 
the many and different interests.  This in turn will promise greater likelihood that 
action by any one group of interests will incorporate the interests of others in their 
biosecurity management while fostering a much better informed client group and 
providing a strong foundation for public education and engagement.  These 
advantages are important for making the shared responsibility concept 
meaningful (see Chapter 6.2), improving community engagement (see above) and 
generating trust among all participants (see Chapter 6.4).918 
 
There will be a better grounding of the biosecurity plan in framework plans and 
strategies and in plans and strategies for specific issues in the region, explicitly 
link planning decisions with current and potential biosecurity needs and 
obligations.919  One outcome should be better understanding of the application of 
the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 in 
the region.  This need (generally, not just for this region) has been recognised by 
the commissioning of an independent review of the interaction between 
environmental law and the agriculture sector,920 mentioned in Chapter 6.4. 
 
All of these points suggest advantages for more effective biosecurity management 
in the Council area.  It would not be difficult to expand the modified Plan to cover 
invasive animal pests and pathogens. 

 
7.7 Case study conclusions 
 
The two case studies demonstrate that the ecological integrity concept can be 
applied in practical ways in individual and local government pest plans with 
advantages for environmental biosecurity.  In the next chapter I test my proposals 

                                                
916 Vranjic, J, R Groves and A Willis, ‘Environmental Weed Management Systems’ in Sindel, B (ed), 
Australian Weed Management Systems (R. J. & F. J. Richardson, 2000) 329, 336. 
917 Adkins, S and S Walker, ‘Challenges and Future Approaches to Weeds Management’ in Sindel, B 
(ed), Australian Weed Management Systems (R. J. & F. J. Richardson, 2000) 481, 483. 
918 In particular, see Sindel, B, P Berney, M Coleman, G Marshall and I Reeve, Improving Regional 
Adoption of Weed Control (Rural Industries Research and Development Corporation No. 13/016, 2013); 
Graham, S, ‘Three cooperative pathways to solving a collective weed management problem’ (2013) 
20 Australasian Journal of Environmental Management 116; NSW Natural Resources Commission, 
Weeds - time to get serious. Review of weed management in NSW. Final report and recommendations (NSW 
Natural Resources Commission, 2014). 
919 This need was recognised explicitly by the Serrated Tussock Working Party for New South Wales 
and the ACT, based on the long experience of landholders, Commonwealth, state and territory weeds 
management officials and researchers – see Serrated Tussock Working Party for NSW and the ACT, 
Improving Serrated Tussock Control (2012) 5 http://www.serratedtussock.com.au/?i=88&policy-
papers. 
920 Frydenberg, the Hon J, Minister for the Environment and Energy and Littleproud, the Hon D, 
Minister for Agriculture and Water Resources, Weeding out unnecessary red tape for farmers (Media 
Release, 29 March 2018). 
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using a list of tests based on many sources from literature and practice and on 
previous analysis in this thesis.   
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Chapter 8 Tests, challenges and conclusions  

 
 

8.1 Introduction 
 
In this chapter I first test my proposals for improvements in environmental 
biosecurity, using a list of tests based on many sources from literature and 
practice and on previous analysis in this thesis.  Acceptance of my proposals for 
incorporating ecological integrity in the Queensland biosecurity system would 
increase the number of tests met, or at least addressed, with particular gains for 
environmental biosecurity. 
 
Secondly I identify some challenges for successful implementation of the 
ecological integrity concept.  Mere acceptance of my conclusions by official 
decision makers and relevant private interests would not amount to 
implementation.  Overseas experience suggests that there are various challenges 
to be overcome to maximise benefits of an approach based on the ecological 
integrity concept (see Chapter 8.4 below).  I identify challenges that might be 
relevant in Australia. 
 
Thirdly I accept my modest proposals for change to the Queensland Biosecurity 
Act 2014 are not sufficient to overcome all the challenges confronting 
environmental biosecurity.  In this chapter I canvass some options for further law 
reform to benefit environmental biosecurity.  There are three levels of law reform 
available: firstly, the changes I have proposed for the Queensland biosecurity 
legislation and supporting guidance in Chapter 6, second, extension of like 
changes to a wider array of state legislation and third, more substantial and 
perhaps dramatic national legal reform based on including the ecological integrity 
concept as an underpinning theme for the legal system that may affect 
environmental biosecurity outcomes.  
 
Finally, I draw together the key findings and conclude with observations about 
what these findings mean for improvement in environmental biosecurity and for 
environmental law reform, and for future research.  
 
8.2 Do the thesis proposals meet tests from literature and practice and add value 
to existing practices? 

 
There is no point to adoption of my proposals unless they add value to current 
arrangements.  Literature on weeds management provides many relevant 
propositions, particularly in relation to the need to place weeds management in 
landscape/ecosystem and socio/legal contexts.921  There is extensive literature 

                                                
921 See, eg, Humphries, S, R Groves and D Mitchell, ‘Plant Invasions of Australian Ecosystems’ in 
Longmore, R (exec ed), Plant Invasions: The Incidence of Environmental Weeds in Australia (Australian 
National Parks and Wildlife Service, Kowari 2, 1991); Wilkinson, C, Crossing the Next Meridian: Land, 
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about the potential effects of global changes on ecosystems and plant behaviour 
with negative impacts for vulnerable ecosystems and potential increased spread 
of weeds.922  Similarly there is extensive literature on the challenges for law 
generated by global changes and the need for adaptation to them923 and on 
regulatory issues relevant to environmental management, particularly related to 
adaptation issues and new approaches to generate better compliance and 
environmental outcomes than has often been the case historically.924  The Nairn 
Review925 and Beale Panel926 reports canvassed in Chapter 2 provide insights into 

                                                                                                                                                  
Water and the Future of the West (Island Press, 1992) 17; Hobbs, R and S Humphries, ‘An Integrated 
Approach to the Ecology and Management of Plant Invasions’ (1995) 9 (4) Conservation Biology 761; 
Smith, I (convenor), The National Weeds Strategy: a strategic approach to weed problems of national 
significance (Agriculture and Resource Management Council of Australia and New Zealand, 
Australian and New Zealand Environment and Conservation Council, 1997); Sindel, B (ed), Australian 
Weed Management Systems (R.G. Richardson and F.J. Richardson, 2000); Colloff, M, F Ede, L Morin, E 
Lindsay and K Stokes, Control of Environmental Weeds (Land and Water Australia, 2009); Sheley, R, J 
James, B Smith and E Vasquez, ‘Applying Ecologically Based Invasive-Plant Management’ (2010) 
63(6) Rangeland Ecology & Management 605; Dobson, A, K Barker and S Taylor (eds), Biosecurity: The 
socio-politics of invasive species and infectious diseases (Routledge, 2013); Willmott, J, ‘Making the move 
from traditional to contemporary weed management’ (2013) 28(3) Plant Protection Quarterly 73; 
Martin, P and N Gunningham, ‘Improving Governance Arrangements for Sustainable Agriculture: 
Groundwater as an Illustration’ (2014) 1(1) Australian Journal of Environmental Law 1; National 
Biosecurity Committee, National framework for the management of established pests and diseases of national 
significance (Department of Agriculture and Water Resources, 2017).  
922 See, eg, Canadell, J, D Pitaki and L Pitelka (eds), Terrestrial Ecosystems in a Changing World 
(Springer, 2007); Steffen, W, A Burbridge, L Hughes, R Hitching, D Lindenmayer, W Musgrave, M 
Stafford Smith and P Werner, Australia’s biodiversity and climate change: a strategic assessment of the 
vulnerability of Australia’s biodiversity to climate change. A report to the Natural Resource Management 
Ministerial Council commissioned by the Australian Government (CSIRO Publishing, 2009); Scott, J, B 
Webber, H Murphy, N Otua, D Kriticos and B Loechel, Weeds and Climate Change: Supporting weed 
management adaptation, (AdaptNRM, 2014). 
923 See, eg, Tongue, S, ‘Changes in laws and institutions to achieve global change’ in Brookfield, H 
and L Doube (eds), Global change: The human dimension (Academy of Social Sciences in Australia, 1990) 
88; Craig, R, ‘“Stationarity is Dead” – Long Live Transformation: Five principles for Climate Change 
Adaptation Law’ (2010) 34 Harvard Environmental Law Review 9; Schramm, D and A Fishman, ‘Legal 
Frameworks for Adaptive Natural Resource Management in a Changing Climate’ (2010) 22 The 
Georgetown International Environmental Law Review 491; McDonald, J, ‘The role of law in adapting to 
climate change’ (2011) 2 WIREs Climate Change 283; Dernbach, J and J Mintz, ‘Environmental Laws 
and Sustainability: An Introduction’ (2011) 3 Sustainability 531; Preston, B, the Hon C J, Adapting to the 
impacts of climate change: The limits and opportunities of law (paper presented to the Thought Leadership 
Seminar, Institute for Sustainable Futures and University of Technology Sydney, 2012); Garver, G, 
‘The Rule of Ecological Law: The Legal Complement to Degrowth Economics’ (2013) 5 Sustainability 
316; Arnold, C and L Gunderson, ‘Adaptive Law’ in Garmestani, A and C Allen (eds), Socio-ecological 
Resilience and Law (Columbia University Press, 2014) 317; McDonald, J, P McCormack, A Fleming, R 
Harris and M Lockwood, ‘Rethinking legal objectives for climate-adaptive conservation’ (2016) 21(2) 
Ecology and Society 25. 
924 See, eg, Johnstone, R and R Sarre, Regulation: Enforcement and Compliance (Australian Institute of 
Criminology Research and Public Policy Series No. 57, 2004); Fiorino, D, The New Environmental 
Regulation (The MIT Press, 2006); Baldwin, R and J Black, ‘Really Responsive Regulation’ (2008) 71(1) 
Modern Law Review 59; Ubilla F., J, Reflexive Law and Reflexive Property Right: Tackling the Regulatory 
Trilemma of Ecosystems Conservation (The University of Edinburgh, PhD thesis, 2016); Paddock, L, D 
Markell and N Bryner, Compliance and Enforcement of Environmental Law (Elgar Encyclopedia of 
Environmental Law Volume IV, 2017). 
925 Nairn, M, P Allen, A Inglis and C Tanner, Australian Quarantine: a shared responsibility (Department 
of Primary Industries and Energy, 1996). 
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practical issues that need to be taken into account in any new approaches to more 
effective environmental biosecurity.   
 
The report of the Serrated Tussock Working Party for NSW and the ACT, 
Improving Serrated Tussock Control,927 provides practical insights from extensive 
landholder experience with weeds management as well as from government and 
academic experts.  There is also literature on the related issues of precaution, 
continuous improvement systems and linking landscape and farming 
management to ecological integrity.928  There is a perennial issue of 
accommodating science in law and legal processes and decision making.929 
 
My proposed list of tests relating to the effectiveness of laws and their 
administration based on many sources such as those listed above and on previous 
analysis in this thesis is: 
 
Clarity of the law.  The law for biosecurity management needs to be as clear as 
possible930 without losing the capacity for flexibility to meet individual and 
changing circumstances.931 
 
Clear objectives supporting environmental biosecurity.  Without clear objectives 
supporting environmental biosecurity there is a continuing risk it will continue to 
be subordinated to health and industry biosecurity (see Chapter 5). 
 
Environmental biosecurity treated as a priority, recognising the human dependence on the 
natural world.  This is needed to help avoid the problem of subordination of 
environmental biosecurity to that for health and industry and to reinforce the 
need for a more ecocentric and less anthropocentric approach to biosecurity 
management see Chapter 4.4.2).  
 

                                                                                                                                                  
926 Beale, R, J Fairbrother, A Inglis and D Trebeck, One Biosecurity: A Working Partnership 
(Commonwealth of Australia, 2008). 
927 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control (2012) 
http://www.serratedtussock.com.au/?i=88&policy-papers. 
928 See, eg, Ridgway, B, ‘Environmental management system provides tools for delivering on 
environmental assessment commitments’ (2005) 23(4) Impact Assessment and Project Appraisal 325; 
Doremus, H, ‘Precaution, Science, and Learning while Doing in Natural Resource Management’ 
(2007) 82 Washington Law Review 547; Quinn, N, Establishment of Environmental Management Systems for 
the Olive Industry (Rural Industries Research and Development Corporation No. 11/089, 2011); 
Gleeson, T, and N Quinn, Australian Agriculture in the First Half of the 21st Century (2013) (paper for 
Queensland State Landcare Conference 2013). 
929 See, eg, Frangos, J, ‘Environmental Science and the Law’ (1999) 16 Environmental Planning and Law 
Journal 175; McIntyre, O and J O’Halloran, ‘The gulf between legal and scientific conceptions of 
ecological ‘integrity’ in Byrne, E, G Mullally and C Sage (eds), Transdisciplinary Perspectives on 
Transition to Sustainability (Routledge, 2016). 
930 See, eg, Majambere, E, ‘Clarity, precision and unambiguity: aspects for effective legislative 
drafting’ (2011) 37(3) Commonwealth Law Bulletin 417. 
931See, eg, Doremus, H, ‘New Forest Service planning rule highlights the tension between flexibility 
and accountability’ (2012) Legal Planet (Berkeley Law UCLA). 
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Appropriate obligations on decision makers and private individuals.  The law needs to 
be as clear as possible about the responsibilities of all public and private parties 
involved in or affecting biosecurity (See Chapter 6.6). 
 
Boundaries for decision making and accountability.  This test supports the need to 
foster transparency in decision making and develop community understanding of 
how decisions are made (see Chapter 6.6). 
 
Link science, law and administration.  Effective biosecurity management requires 
decisions and actions successfully combining legal and science considerations.932   
 
Holistic, ecosystem, integrated approaches to dealing with environmental biosecurity 
issues. Environmental biosecurity should be integrated with other land and water 
management programs.  This test reflects the preferred approach to weeds 
management, which links effective weed control with management of the 
surrounding ecosystems (see Chapter 5).  It has the benefit of reinforcing the value 
of a holistic approach to all human interventions in the natural environment. 
  
Flexibility, adaptability, tolerance for uncertainty and discretion to accommodate 
changing situations.  This test simply recognises that the context for biosecurity will 
be changing over time for several reasons, including: natural evolution; local and 
global changes to the natural world; changing patterns of production and 
consumption of goods and services; and changing technology.  
 
A long term perspective.  Effective weeds control and management requires action 
over long periods for ecological restoration and landscape/ecosystem succession, 
requiring continuous attention to avoid recurrence of the original problem or 
introduction of new problems hampering progress.933 
 
Focus on stressors and problems deriving from human activities, ie, change the 
management rather than try to manage the environment.  As environmental weed 
problems are primarily driven by human activity,934 the aim is to manage the 
human activities rather than the environment to avoid having to deal 
continuously with a problem because of repetition of the human behaviour 
causing the problem. 
 
Facilitates learning by doing, continuous improvement and quality control/improvement.  
These are techniques for applying the previous test. 

                                                
932 See, eg, McIntyre, O and J O’Halloran, ‘The gulf between legal and scientific conceptions of 
ecological integrity’ in Byrne, E, G Mullally and C Sage (eds), Transdisciplinary Perspectives on 
Transitions to Sustainability (Routledge, 2016) 124; Cliquet, A and K Decleer, ‘Halting and restoring 
species loss: incorporating the concepts of  extinction debt, ecological trap and dark diversity into 
conservation and restoration law’ (2017) 26(2) Griffith Law Review 178; Head, B ‘Forty years of wicked 
problems literature: forging closer links to policy studies’ (2018) Policy and Society (Informa UK 
Limited) 8. 
933 See, eg, Vranjic, J, R Groves and A Willis, ‘Environmental Weed Management Systems’ in Sindel, B 
(ed), Australian Weed Management Systems (R. J. & F. J. Richardson, 2000) 329. 
934 Ibid; Coleman, M, Sindel, B, A Van Der Meulen and I Reeve, ‘ The Risks Associated with Weed 
Spread in Australia and Implications for Natural Areas’ (2011) 31(4) Natural Areas Journal 368. 
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Environmental impact assessment of government decisions and commercial decisions of 
major enterprises affecting biosecurity. Comprehensive use of environmental impact 
assessment is desirable so that the full implications of all decisions, including for 
changes in government laws and policies and private activities, can be identified 
and understood.  This is a change from the casual way that environmental impact 
assessment has over time been reduced to the current position where it applies 
only to ‘development’ (actually exploitation) proposals and then only in limited 
circumstances.935 
 
Facilitates links between environmental impact assessment and environmental 
management systems.  Environmental management systems can be used to ensure 
that findings of environmental assessment systems are acted on consistently and 
over time (see Chapter 4.5.4). 
 
Fosters development of common interest communities.  This is needed so that all 
interested parties affecting the outcome of biosecurity activities will understand 
each other’s perspectives, have a basis for agreeing on or accepting practical 
outcomes and avoid the actions of some reversing or minimising the gains of 
others.936  

Committed community leadership for assets based protection.  An element of the shared 
responsibility concept is that the community will act to protect assets, thus 
avoiding the neglect, spread or introduction of biosecurity problems.937 

Basis for communicating with the public and for achieving universal commitment. Public 
communication is part of the shared responsibility concept in biosecurity 
management (see Chapter 6.2).  The law and associated administrative systems 
need to foster development of community understanding.938 
 
Enforcement – sanctions and incentives (but incentives best pathway).  Regardless of 
the quality of the law, decision making and positive private action by the many, it 
is assumed that there will be recalcitrants where formal enforcement action may 
be required.  It is also assumed that this is less likely to be the case where the 
requirements for action align with the interests and aspirations of the 
individuals.939   

                                                
935 A problem long evident: see, eg, Ortolano, L and S Shepherd, ‘Environmental Impact Assessment: 
Challenges and Opportunities’ (1995) 13 Impact Assessment 3. 
936 See, eg,Ponce Reyes, R, J Firn, S Nicol, I Chades, D Stratford, T Martin, S Whitten and J Cawardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016). 
937 National Biosecurity Committee, National framework for the management of established pests and 
diseases of national significance (Department of Agriculture and Water Resources, 2017).  
938 Principle 6 of the Australian Weeds Strategy 2017-2027 is: ‘Sustaining capability and capacity across 
landholders, community, industry and government is fundamental to effective weed management.’ 
939 See practical example from Serrated Tussock Working Party for NSW and the ACT, Submission on 
the Review of Weed Management in NSW – STWP (2013) 5:  

‘Compliance flows from successful assistance/reward/incentive activities.  An outline of a 
successful approach along these lines from another jurisdiction is at Attachment 5.  There is room 
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The Queensland biosecurity system already meets many of these tests, although 
the effectiveness of the system will continue to depend on many other factors such 
as public acceptance and government budget decisions.  The outcomes will also 
be affected by external factors such as Commonwealth government decisions and 
the interactions between the biosecurity system and other systems, for example, 
for planning and vegetation management.   
 
Acceptance of my proposals for incorporating ecological integrity in the 
Queensland biosecurity system would increase the number of tests met, or at least 
addressed, with particular gains for environmental biosecurity.  These 
conclusions are indicated in the following table.  The second column in the table is 
application of the existing Queensland Biosecurity Act 2014 and its administration.  
The third column is the situation with the adoption of my proposals for changes, 
including proposed amendment of the Biosecurity Act 2014 to entrench the 
changes. 
 
 

 
Test/policy/goal 
 
 
 
Clarity of the law 
 
 
 
Clear objectives supporting environmental 
biosecurity 
 
Environmental biosecurity as a priority, 
recognising the dependence of human 
activities on the natural world 
 
 
Appropriate obligations on decision makers 
and private individuals 
 
Boundaries for decision making and 
accountability 
 
Link science, law and administration 
 
 
Holistic, ecosystem, integrated approaches 
to dealing with environmental biosecurity 
issues, for example, integration of 
environmental biosecurity with other land 

 
Is it met or 
addressed 
currently? 
 
Uncertainties 
 
 
 
No 
 
 
No 
 
 
 
 
Vague  
 
 
No 
 
 
Sometimes 
 
 
Uncertain 
 

 
 

 
Will it be met or addressed after 
my proposed changes? 
 
 
Greater certainty – clear ecological 
integrity obligation and guidance on 
decision making. 

 
Yes –goal of ecological integrity directly 
supports environmental biosecurity. 
 
Yes – ecological integrity becomes 
primary goal and first priority for 
decision making and action, reducing 
uncertainty in the system.  
 
Yes – obligations are more clearly defined, 
and directly based on ecological integrity. 
 
Yes – guidance approach provides the 
boundaries. 
 
Yes – ecological integrity (science) 
reflected in guidance and administration. 
 
Yes – priority for ecological integrity 
outcomes requires attention to all the 
surrounding environment, not just to the 
immediate manifestation of the problem; 

                                                                                                                                                  
for ‘enforcement’, eg, to deal with recalcitrants whose action or inaction is frustrating action by 
others, and for dealing with sophisticated entities failing to comply with the law.’ 

and the conclusions of the NSW Natural Resources Commission in its report Weeds – Time to get 
serious (2014) 105-6. 
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and water management programs 
 
 
 
Flexibility, adaptability, tolerance for 
uncertainty and discretion to accommodate 
changing situations 
 
 
 
A long term perspective 
 
 
 
 
Focus on stressors and problems deriving 
from human activities, ie, change the 
management rather than try to manage the 
environment 
 
Facilitates learning by doing, continuous 
improvement and quality 
control/improvement 
 
 
 
Environmental impact assessment of 
government decisions and commercial 
decisions affecting biosecurity 
 
 
 
 
 
Facilitates links between environmental 
impact assessment and environmental 
management systems 
 
Fosters development of common interest 
communities 
 
 
 
 
 
Committed community leadership for assets 
based protection  
 
Basis for communicating with the public and 
for achieving universal commitment 
 
Enforcement – sanctions and incentives 
(incentives best pathway). 

 
 
 

 
Yes 
 
 
 
 
 
Sometimes 
 
 
 
 
Yes 
 
 
 
 
Partly 
 
 
 
 
 
No 
 
 
 
 
 
 
 
No 
 
 
 
No 
 
 
 
 
 
 
Partly 
 
 
Limited 
 
 
Limited 

treating just the symptom of ecological 
problems would not be enough to meet 
ecological integrity goals. 

 
Yes – the Queensland Biosecurity Act 2014 
enables adoption of measures tailored to 
the circumstances of a case; inclusion of 
ecological integrity broadens the range of 
circumstances to be taken into account.  
 
Yes – possible under current 
arrangements, applying ecological 
integrity drives decisions in a long term 
direction. 
 
Yes – approach available under current 
and proposed arrangements. 
 

 
 
Yes – the longer term and comprehensive 
approach with ecological integrity 
encourages continual review to maintain 
the ecological integrity goal through 
changing circumstances.  

 
No – neither current nor proposed 
arrangements include environmental 
impact assessment, which would need to 
be considered in a wider context covering 
activities such as planning, infrastructure 
development and native vegetation 
management. 
 
No – as above. 
 
 
 
Potential – neither current nor proposed 
arrangements directly do this, but see 
Central Queensland Regional Council 
Biosecurity Plan case study (Chapter 7.4) 
for an example of how basing the Plan on 
ecological integrity can facilitate this. 
 
Partly – can be accommodated in both 
cases. 

 
Yes – see comment above on development 
of common interest communities. 
 
Potential – the proposed guidance raises 
the possibility of rewarding individuals 
based on achieving improved ecological 
integrity and through success with 
continuous improvement programs used 
to meet ecological integrity goals; equally, 
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the proposed guidance provides a basis 
for judging whether individuals are 
failing to meet ecological integrity goals 
that should be within their capacity.    

 
 
This table indicates that implementation of my proposed changes would reduce 
uncertainties of interpretation and administration, generate a more holistic 
approach, and foster beneficial environmental biosecurity outcomes regardless of 
the origin of a particular biosecurity problem. 
 
Another way of testing my proposals is by compatibility with Aboriginal land 
management in Australia before European settlement. 
 
8.3 Comparing management based on the ecological integrity concept with pre 
1788 Aboriginal land management 
 
Traditional Aboriginal land management in Australia involved exploiting the 
available natural resources without diminishing their overall abundance.940  
Therefore the perceived situation with Aboriginal approaches to natural resources 
and sustainability before 1788 provides another, broader test.  These Aboriginal 
practices contributed to the 1788-1850 conditions referred to in Chapter 4 as the 
starting point for determining reference conditions for the application of the 
ecological integrity concept to environmental biosecurity. 
 
Gammage’s detailed study941 suggests that the key elements of the Aboriginal 
practices seem to have been: 

•    a goal of continual abundance; 
•    concept of 'country', i.e., everything, including humans, is part of a larger 

whole and indivisible from it, and a combination of place, connection and 
knowledge; 

•    enormous 'state of the environment' knowledge; 
•    combining fire with species protection; 
•    social systems contributing to limits to human population;  
•    alignment of values and economics with action; 
•    fusion of 'lore' and 'law;' 
•    strict regulation; and 
•    expert, consistent and persistent management.942 

Gammage concludes that Australian Aboriginal people: 

                                                
940 See, eg, Horton, D, The Pure State of Nature (Allen & Unwin, 2000); Gammage, B, The Biggest Estate 
on Earth (Allen & Unwin, 2011); Pascoe, B, Dark Emu (Magabala Books, 2014). 
941 Gammage, B, The Biggest Estate on Earth (Allen & Unwin, 2011); see also Kelly, L, The Memory Code 
(Allen &Unwin, 2016); Massy, C, Call of the Reed Warbler (University of Queensland Press, 2017).  
942 Personal correspondence September 2014. 
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were ensuring that all species had a habitat.  People could use those resources, plants and 
animals and sustain their society, keep its resources abundant and unchanging without risk to 
their future.943  

In other words, their practices were consistent with the ecological integrity 
concept.  

My proposal for applying the ecological integrity concept to environmental 
biosecurity would: assist with achieving increased and continuing abundance of 
natural resources; help generate a sense of ‘country’ in the community; contribute 
to better alignment of values and economics with action and the fusion of ‘lore’ 
and ‘law;’ and provide a sounder basis for continuing effective and persistent 
management.  The 1788 situation highlights the need for increasing knowledge of 
the ‘state of the environment’ and of ecological processes and of the human 
population impact on the environment.  It also highlights the need for continuing 
improvement in compliance and enforcement practices and in achieving 
consistency in management practices. 

8.4 Challenges for successful implementation of the ecological integrity concept 
 
In common with many other situations, for example, economic policies, notional 
agreement by official decision makers and relevant private interests that 
incorporating ecological integrity in biosecurity administration is a good idea may 
not be hard to secure.  I recognise, however, that incorporation of its elements in a 
strategy or plan or a law will not guarantee the desired outcomes – good ideas 
and policies are not self-implementing.  This issue is not new in Australia.  For 
example, as long ago as 1992 it was recognised that successful implementation of 
a new National Water Quality Management Strategy,944 aimed in part at 
maintaining ecological integrity of water resources, involved challenges 
concerning ecosystem knowledge, determining indicators and improved natural 
resource management.945  The continuing controversy about water management 
in the Murray Darling basin suggests that the interested parties are no closer to 
agreement about these issues.946  The ambiguity in the Water Act 2007 has not 
helped: environmental objects are subject to promotion of water use to optimise 
economic and social values as well as environmental outcomes.947  This 
controversy is another example of a ‘wicked’ problem (see Chapter 2) that would 
benefit from application of approaches based on the ecological integrity proposals 

                                                
943 From Dean, B and M Butler, First Footprints (ABC Television, 2013). 
944 Australian and New Zealand Environment and Conservation Council & Australian Water 
Resources Council, National water quality management strategy: water quality towards a national policy – 
discussion paper (1992); Australian and New Zealand Environment and Conservation Council & 
Australian Water Resources Council, National water quality management strategy – a draft reference 
document (1992). 
945 Hart, B, I Campbell, C Angerhn-Bettinazzi and M Jones, ‘Australian water quality guidelines: a 
new approach for protecting ecosystem health’ (1993) 2 Journal of Aquatic Ecosystem Health 151, 161-
162. 
946 See, eg, Monaghan, J, The Murray-Darling plan controversy (Holding Redlich, 26 July 2017) 
https://www.holdingredlich.com/planning-environment/the-murray-darling-basin-plan-
controversy. 
947 Water Act 2007 (Cth) s 3. 
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developed in this thesis.  It is an example of the failure to develop a common 
vision about the issues (see discussion in Chapter 7).    
 
In this section I mention some implementation challenges that need to be met for 
maximum impact from adoption of the ecological integrity concept.  I am 
assuming that the historic advantage of health and industry biosecurity over 
environmental biosecurity will continue for the foreseeable future, and that trade 
and market considerations will continue to dominate some relevant decision 
making (as described in Chapters 2 and 3).  I have, however, concluded that 
progress is still possible with my proposals, although even greater gains can be 
made if these impediments can be reduced or eliminated. 
 
Challenges for the application of ecological integrity are evident from overseas 
experience, including: the need for clear visions and goals to avoid confusion and 
conflict,948 unsatisfactory decisions in administrative and judicial processes arising 
from apparent conflicts within laws:949 inadequate leadership inhibiting the 
generation of change usually need for environmental improvement950 and 
inadequate communication.951  Additional implementation issues include: 
establishing indicators for ecological integrity;952 (easier when based on asking the 
‘right questions’ first;953 as discussed in Chapter 4 and illustrated in Chapter 7); 
overcoming knowledge gaps; and good planning to accommodate knowledge 

                                                
948 See, eg, Joint Implementation Working Group of the National Fish, Wildlife, and Plants Climate 
Adaptation Strategy (leadership and direction), The Resilient Lands and Water Initiative (National fish, 
wildlife & plants climate adaptation strategy, 2016) 5 (United States) 
https://www.wildlifeadaptationstrategy.gov/pdf/RLW-Final-Report.pdf 
949 See, eg, England, P and A McInerney, ‘Anything goes? Performance-based planning and the 
slippery slope in Queensland planning law’ (2017) 34 Environmental and Planning Law Journal 238; 
Bosselmann, K, ‘Sustainability Alternatives: A German-New Zealand Perspective (2015) 13 New 
Zealand Journal of Public and International Law 25, 32. 
950 Quinn, M and J Theberge, ‘Ecosystem based management in Canada: Trends from a national 
survey and relevance to protected areas: Connecting managers and researchers’ in Munro, M, P 
Deardon, T Herman, K Beazley and S Bondrup-Nielsen, Proceedings of the fifth international conference 
on science and management of protected areas (Science and Management of Protected Areas Association, 
2004); Wright, P, ‘Managing for Ecological Integrity in Protected Wildlands: Key Management 
Challenges and Research Priorities in British Columbia’ in Watson, A, J Sproull and L Dean, (comps), 
Science and stewardship to protect and sustain wilderness values: Eighth World Wilderness Congress 
symposium 2005 (U.S. Department of Agriculture, 2007) 501; Taylor, A, The Role of Leadership for 
Environment and Sustainability (Guest Lecture to International Water Centre, 2011); Gallagher, D, ‘Why 
Environmental Leadership?’ in Gallagher, D (ed), Environmental Leadership: A Reference Handbook 
(SAGE publications, 2012); Joint Implementation Working Group of the National Fish, Wildlife, and 
Plants Climate Adaptation Strategy (leadership and direction), The Resilient Lands and Water Initiative 
(National fish, wildlife & plants climate adaptation strategy, 2016). 
951 See, eg, Myers, T, C Roser-Renouf, E Maibach and A Leiserowitz, ‘Exposure to the Pope’s Climate 
Change Message Activated Convinced Americans to Take Certain Activism Actions’ (2017) 1 Global 
Challenges 1600019; Graham, S, 'A New Perspective on the Trust Power Nexus from Rural Australia' 
(2014) 36 Journal of Rural Studies 87.  
952 See, eg, Dale, V and S Beyeler, ‘Challenges in the development and use of ecological indicators’ 
(2001) 1 Ecological Indicators 8; Freudenberger, D and J Stol, A biodiversity strategy and plan for the 
Australian rice industry (CSIRO, 2002) 48; Jordan, C, An Ecosystem Approach to Sustainable Agriculture 
(Springer, 2013). 
953 Lindenmayer, D and G Likens, ‘The science and application of ecological monitoring’ (2010) 143 
Biological Conservation 1317. 
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gaps.954  Further research and consideration in Australia of all of these would be 
useful, noting that my proposals accommodate some of them, for example, clear 
visions and goals and good planning. 
 
Resource constraints are another continuing challenge, as they can keep action 
below optimum levels.  The resources problem hampering improved 
environmental biosecurity management was canvassed in Chapter 2 of this thesis.  
The resources problem can be overcome only by increased public and private 
investment; more efficient and effective use of existing resources; and 
development of new more cost effective practices and technologies. 
 
The challenges raised here also point to the need for a longer term reform agenda, 
taking account of the broader legal framework within which all environmental 
management sits. 
 
8.5 Assimilation within the broader legal framework 
 
Biosecurity operates within a broader legal framework. This broader framework 
includes a wide range of laws and their administration, for example, relating to 
environment protection, planning, nature conservation, native vegetation 
management, water management, local government, and many others.955  In other 
words, there is a ‘multiple use’ legal system.  The impact from including the 
ecological integrity concept in biosecurity law and administration would 
undoubtedly be greater if a similar concept underlay the Queensland legal system 
in a more general way so that it became a primary factor in any decision making 
that could have impacts for environmental biosecurity.  
 
One possible law reform is to include my proposal for biosecurity law in Chapter 
6 in all relevant laws, making the maintenance of ecological integrity the first 
priority when considering action or making decisions.  My approach is consistent 
with Preston’s suggestion for legislation to include an unconditional rule binding 
decision makers, for example, ‘the maintenance of biodiversity and ecological 
integrity, including ecosystem services, processing and functioning.’956  

There are also options for consideration going beyond the direct extension of my 
suggestions in the two preceding paragraphs.  The longer term reform process 
needs to include consideration of issues such as state constitutional change to 
enshrine obligations to the environment, as has occurred in some countries, albeit 
with suggestions that their impact may be limited.957  Another way would be to 

                                                
954 See, eg, Ginninderra Catchment Group, Ginninderra Catchment Group Strategy 2000 (Ginninderra 
Catchment Group Inc, 2000) 17, 23-50. 
955 McGrath lists more than 40 in McGrath, C, Synopsis of the Queensland Environmental Legal System 
(Environmental Law Publishing, 2011) 20-40. 
956 Preston, B, the Hon C J, Adapting to the impacts of climate change: The limits and opportunities of law 
(paper presented to the Thought Leadership Seminar, University of Technology, Sydney, 2012) 3. 
957 See, eg, Constitution of the Republic of Ecuador Art 71 and related commentary: Whittemore, M, ‘The 
Problem of Enforcing Nature’s Rights under Ecuador’s Constitution: Why the 2008 Amendments 
Have No Bite’ (2011) 20(3) Pacific Rim Law & Policy Journal 659; Ruhs, N and A Jones, ‘The 
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replace the plethora of Queensland laws affecting the environment with a single 
Act, for example, as New Zealand did,958 to provide unity and avoid conflicts in 
provisions.  The Industry Commission recommended such an approach for 
Australia in its 1998 report on ecologically sustainable land management: 

The existing legislation regulating the protection of the environment and the management of 
land and natural resources in each State and Territory should be replaced by a comprehensive 
set of provisions in a single unifying statute.959  

  The New Zealand experience suggests that the single Act is also not a panacea.960 

The argument in this thesis has concentrated on the limited, but significant, aspect 
of reform of biosecurity legislation and some directly supporting issues for more 
successful implementation.  There are, however  other legal issues affecting 
biosecurity and related environmental management that are beyond the scope of 
this thesis.  They require further research in relation to their impact for 
environmental biosecurity.  These issues include traditional property rights and 
how their exercise may inhibit long term environmental improvements;961 legal 
standing to challenge decisions with potentially adverse environmental effects 
which may need to be broadened to increase public influence on public and 
private decision making that may have adverse environmental effects;962 and 
overlapping or conflicting interests in various elements of property, often now 
generating conflict and uncertainty.963  These issues affect environmental 
biosecurity as much as other environmental legislation.  
 

                                                                                                                                                  
Implementation of Earth Jurisprudence through Substantive Constitutional Rights of Nature’ (2016) 8 
Sustainability 174. 
958 Resource management Act 1991 (NZ). 
959 Industry Commission, A Full Repairing Lease: Inquiry into Ecologically Sustainable Land Management 
(Industry Commission Report No. 60, 1998) Recommendation 9(1) 12.  
 960 Bosselmann, K, ‘Sustainability  Alternatives: A German-New Zealand Perspective (2015) 13 New 
Zealand Journal of Public and International Law 25. 
961 See, eg, Tranter, K, ‘Return to Green Foundations: Liberation and Survival’ (1999) 8(2) Griffith Law 
Review 280, 304; Preston, B, the Hon C J, Adapting to the impacts of climate change: The limits and 
opportunities of law (paper presented to the Thought Leadership Seminar, University of Technology, 
Sydney, 2012) 12-14; Preston, B, the Hon C J, The Legal Status of Nature in the Australian Legal System 
(presentation to the Exploring the Legal Status of Nature Seminar, August 2017, Southern Cross 
University, Gold Coast) 5-6; Ubilla F., J, Reflexive Law and Reflexive Property Right: Tackling the 
Regulatory Trilemma of Ecosystems Conservation (The University of Edinburgh, PhD thesis, 2016) 238; 
Technical Cooperation Department, Food and Agriculture Organization of the United Nations, 
Chapter 2 ‘Decentralization and environmental issues ‘in Environment in Decentralized Development – 
Economic and Institutional Issues (Food and Agriculture Organization of the United Nations, 2002) 
http://www.fao.org/docrep/005/y4256e/y4256e05.htm#bm05. 
962 See, eg, Australian Panel of Experts on Environmental Law, The Next Generation of Australia’s 
Environmental Laws: Introductory Paper 2017 40 http://apeel.org.au/introductory-paper/; Chau, K 
(first author) and R Leong (updating and editing), Standing in Public Interest Cases (Queensland Public 
Interest Law Clearing House Incorporated, 2005). 
963 See, eg, Bardsley, P, V Chaudhri, G Stoneham and L Strappazzon, ‘New Directions in 
Environmental Policy’ (2002) 9(3) Agenda 211, 214; Galloway, K, ‘Landowners’ vs Miners’ Property 
Rights: The unsustainability of property as dominion,’ (2012) 37(2) Alternative Law Journal 77; Ubilla 
F., J, Reflexive Law and Reflexive Property Right: Tackling the Regulatory Trilemma of Ecosystems 
Conservation (The University of Edinburgh, PhD thesis, 2016) 234. 
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I have pointed out that improvement in environmental biosecurity in the short 
term needs to be within the existing legal and administrative framework bounded 
by the overall economic paradigms underpinning Australian society (see Chapters 
1and 2).  My proposals for incorporating the ecological integrity concept in 
biosecurity law and administration would have even greater impact with further 
reforms to other laws.  This would ensure a reduction in the likelihood of 
decisions under those other laws being inconsistent with environmental 
biosecurity needs. 
  
8.6 Findings and conclusions 
 
My research has demonstrated that environmental biosecurity was recognised as 
an important environmental, economic and public amenity issue in the 1990s, but 
continues to lag behind health and industry biosecurity.  Several factors have 
contributed to this continuing problem: the historic lag; current economic 
paradigms; reductionist thinking and action; government decisions on budgets, 
research and administrative arrangements; preference for trade over environment; 
persistent market failures.  Meanwhile, State of the Environment reporting 
continues to confirm that environmental biosecurity problems are growing.  The 
situation may worsen: global changes to the natural environment are occurring 
and there is uncertainty about their trajectories, impacts and how ecosystems will 
respond to them.  The existing biosecurity management framework will not meet 
current and predicted environmental biosecurity challenges. 

The first formal inquiry into environmental biosecurity, by a Senate Committee in 
2014-15, and the Commonwealth Government’s response to it have continued a 
‘business as usual’ approach.  This is not sufficient.  Environmental biosecurity is 
a ‘wicked’ problem - one that is highly resistant to resolution and characterised by 
complexity, uncertainty and divergence and fragmentation in viewpoints, values, 
and strategic intentions.  One of my major conclusions is that a breakthrough is 
needed that fits within the current legal and administrative framework and that 
can be accepted and accommodated by the many different interests involved in 
the ‘wicked’ problem. 

Application of the ecological integrity concept in biosecurity law and 
administration, as yet untried in this context, would improve environmental 
biosecurity outcomes.  My analysis shows that the ecological integrity concept can 
be: flexible in operation; open to continuing changes and applicable to any kind of 
ecosystem; open to different environmental, personal and economic priorities; and 
applicable to all types of ecosystems, from substantially natural to substantially 
transformed by urban, infrastructure and industry activities.  
 
I have demonstrated how benchmark or reference conditions for application of 
the ecological integrity concept in Australia could use ‘1788-1850’ natural 
conditions as a foundation, with desired conditions in particular cases determined 
as needed, for ‘historic’, hybrid or novel ecosystems.  Using ‘1788-1850’ natural 
conditions as a foundation is consistent with current State of the Environment 
reporting criteria, ecological restoration standards, some official environmental 
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restoration advice, and advice on implementation of the Convention on Biological 
Diversity. 
 
The case studies in this thesis show that the complexities of ecological integrity 
can be reduced to manageable strategies and activities for individuals and 
organisations even where there are substantial differences in knowledge, personal 
and business goals, attitudes and values and access to resources. 
 
The wisdom of  inclusion of ecological integrity in community driven proposals, 
such as those from the Serrated Tussock Working Party for NSW and the ACT964 
and the ALM Group,965 is vindicated by the analysis and case studies in this 
thesis. 
 
8.6.1 Major possible outcomes from the thesis conclusions 
 
The thesis proposals align well with characteristics of Australian Aboriginal 
approaches to environmental relationships in 1788, suggesting they are well 
suited to modern Australian needs (see Chapter 8.3 above).  More specifically, 
there are at least five major possible outcomes from accepting the proposals in this 
thesis. 
 
Improved environmental biosecurity Improved environmental biosecurity is more 
likely with decision making and action on any biosecurity issue that is based on 
the holistic, whole of ecosystem basis of my proposals.  This will occur even 
where the origins of a problem arise in a narrow industry context.  The long term 
cumulative effect of continuously improving environmental conditions will 
increase ecosystem resilience, with attendant improved resistance to new or 
spreading incursions of pest plants, animals, diseases and pathogens. 
 
Extension to other environmental and ecosystem/landscape management regimes The 
proposals are readily applicable to any other administrative or management 
regime affecting the environment, such as for natural resource management, 
nature conservation, planning and adapting to the consequences of continuing 
global changes with their attendant disruptions.  My submission to the Targeted 
review to find ways to better support farmers under national environment law is an 
example.966 
 
Reduction of the ‘wickedness’ of environmental management problems My proposals 
involve holistic thinking, flexible approaches, avoidance of reductionism, a 
precautionary approach and comprehensive long term approaches.  These 
proposals can also be used in strategies to facilitate engagement of all interested 
parties and transformation of attitudes and behaviour.  These characteristics have 

                                                
964 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control (2012). 
965 Gleeson, T, and N Quinn, Australian Agriculture in the First Half of the 21st Century (paper for 
Queensland State Landcare Conference 2013). 

            966 Quinn, N, Submission to the Independent Reviewer of interactions between the EPBC Act and the 
agriculture sector (2018) www.environment.gov.au/submissions/epbc-agricultural-
review/quinn.pdf. 
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all been recognised as elements in dealing successfully with ‘wicked’ problems.967  
Literature on ‘wicked’ problems suggest that practical ways of dealing with them 
have not much moved on968 since the publication of the frequently cited 
Australian Public Service Commission paper in 2007.969  The continuing 
‘wickedness’ of environmental biosecurity problems has been recognised in 
research970 and practice.971 
 
Knowledge gaps or ‘cognitive uncertainty’ can hinder effective weed control.972  A 
2017 workshop concluded that information sharing and application of the 
precautionary principle are important for addressing wicked problems.973 
 
In Europe environmental policy integration and cross-sectoral policies gave been 
advocated to help deal with the increasing and persistent environmental policy 
problems – a transdisciplinary approach.974 

 
Some studies have proposed tests for approaches to dealing with ‘wicked’ 
problems. Riedy (Professor of Sustainability Governance, University of 
Technology Sydney),975 based on work by Levin and colleagues976 described as 
applied forward reasoning, proposes strategies for Australia involving making 
policies self-reinforcing and self-protective.  These include continuing small 
changes, coalition building, using norms and values and generating new 
sympathetic interests.  Duckett and colleagues, after an extensive literature review 
and consideration of some case studies, support small steps within a holistic 

                                                
967 Australian Public Service Commission, Tackling Wicked Problems: A Public Policy Perspective (2007). 
968 See, eg, Head, B ‘Forty years of wicked problems literature: forging closer links to policy studies’ 
(2018) Policy and Society (Informa UK Limited); Duckett, D, D Feliciano, J Martin-Ortega and J Munoz-
Rojas,’ Tackling wicked environmental problems: The discourse and its influence on praxis in 
Scotland’ (2016) 154 Landscape and Urban Planning 44. 
969 Australian Public Service Commission, Tackling Wicked Problems: A Public Policy Perspective 2007. 
970 Martin, P and D Hine, ‘Using behavioural science to improve Australia’s environmental 
regulation’ (2017) 39 The Rangeland Journal 551. 
971 Serrated Tussock Working Party for NSW and the ACT, Improving Serrated Tussock Control (2012) 
http://www.serratedtussock.com.au/?i=88&policy-papers. 
972 See, eg, Martin, P and D Hine, ‘Using behavioural science to improve Australia’s environmental 
regulation’ (2017) 39 The Rangeland Journal 551, 555; van Bueren, E, E-H Klijn and J Koppenjan, 
‘Dealing with Wicked Problems in Networks: Analyzing an Environmental Debate from a Network 
Perspective’ (2003) 13(2) Journal of Public Administration Research and Theory 193. 
973 Environmental Institute of Australia and New Zealand Inc., Tu Kaha Conference 2017 Outcomes – 
How to address wicked problems (EIANZ Annual Conference Tu Kaha: Stand Tall: Fronting up with 
wicked solutions, 2017).  
974 See, eg, Janicke, M and H Jorgens, ‘New approaches to environmental governance’ in Janicke, M 
and K Jacob (eds), Environmental Governance in Global Perspective (Freie Universitat Berlin, 2006) 167, 
188. 
975 Riedy, C, Climate change is a super wicked problem (29 May 2013) https://chrisriedt.me/climate-
change-is-a-super-wicked-problem-b2e2b77d947d. 
976 Levin, K, B Cashore, S Bernstein and G Auld, ‘Overcoming the Tragedy of Super Wicked Problems: 
Constraining our Future Selves to Ameliorate Global Climate Change’ (2012) 45 Policy Science 123. 
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framework to minimise the risk of unintended adverse consequences from 
working on only one part of a ‘wicked’ problem.977 
 
Using ecological integrity as a starting point for consideration of issues can 
provide a common information base for discussion among interested parties with 
different, even opposed, views on those issues, and be part of ‘small steps’ 
processes that avoid reductionism and its attendant risks. 

Increased prospects for effective community based action consistent with legal 
requirements The need for community engagement for effective biosecurity is well 
established, but continues to be problematic.978  Potential barriers to successful 
community engagement for biosecurity include complexity of the issues 
(‘wickedness’), divergent community views (absence of common vision), and lack 
of knowledge about pests.979  The application of the ecological integrity concept if 
used in the practical way developed in this thesis can provide a foundation for 
community-based control programs with greater potential to improve 
cooperation and trust between land managers and Government agencies, even 
where the goals of the land managers will vary significantly.980  It can provide the 
basis for developing the common vision and stronger community action necessary 
for more efficient and effective landscape/ecosystem management.981  

Potential for greater community and private landholder engagement in improved 
environmental management activities 

There has been limited success with attempts to involve private landholders in 
improved environmental management activities in Australia.982  Flaws in some 
programs have been identified, such as failure to work on landscape scales983 and 
conservation covenant programs inadequately addressing incentives, lack of 

                                                
977 Duckett, D, D Feliciano, J Martin-Ortega and J Munoz-Rojas, ‘Tackling wicked environmental 
problems: The discourse and its influence on praxis in Scotland’ (2016) 154 Landscape and Urban 
Planning 44. 
978 See, eg, Kruger, H, N Stenekes, R Clarke and A Carr, Biosecurity Engagement Guidelines: Practical 
Advice for Involving Communities (Bureau of Rural Sciences, 2010); Serrated Tussock Working Party for 
NSW and the ACT, Improving Serrated Tussock Control (2012) 10  
http://www.serratedtussock.com.au/?i=88&policy-papers; Martin, P and D Hine, ‘Using 
behavioural science to improve Australia’s environmental regulation’ (2017) 39 The Rangeland Journal 
551. 
979 Kruger, H, N Stenekes, R Clarke and A Carr, Biosecurity Engagement Guidelines: Practical Advice for 
Involving Communities (Bureau of Rural Sciences, 2010) 27-28. 
980 Sindel, B, P Berney, M Coleman, G Marshall and I Reeve, Improving regional adoption of weed control 
(Rural Industries Research and Development Corporation No. 13/016, 2013). 
981 Ponce Reyes, R, J Firn, S Nicol, I Chadès, D Stratford, T Martin, S Whitten and J Carwardine, 
Priority Threat Management for Imperilled Species of the Queensland Brigalow Belt (CSIRO, 2016); Graham, 
S, ‘Three cooperative pathways to solving a collective weed management problem’ (2013) 20(2) 
Australasian Journal of Environmental Management 116; Graham S, 2014 'A new perspective on the trust 
power nexus from rural Australia' (2014) 36 Journal of Rural Studies 87. 
982 See, eg, Hajkowicz, S, ‘The evolution of Australia’s natural resource management programs: 
Towards improved targeting and evaluation of investments’ (2009) 26 Land Use Policy 471. 
983 Cooke, B and K Moon, ‘Aligning ‘public good’ environmental stewardship with the landscape-
scale: Adapting MBIs for private land conservation policy’ (2015) 114 Ecological Economics 152. 
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multiple and measurable benefits preferably involving improved productivity, 
freedom from government intervention and flexibility.984 

The extensive study by Kusmanoff and colleagues concluded that in Australia 
communication about private land conservation schemes usually has an 
environmental benefits bias, rather than an appeal relating more directly to the 
interests of production-oriented landholders.  This conclusion supports the view 
from other research that different discourses are needed for different audiences to 
develop sympathetic thinking about environmental problems.985 

Ecological integrity can be used as a basis for improving communication 
strategies aimed at achieving greater landholder participation in environmental 
improvement plans, including any with an emphasis on environmental 
biosecurity, because of advantages such as integrative capacity, flexibility, 
support for production relevant ecosystem services and transformative power 
(see Chapter 4). 

Unwillingness to change institutional arrangements that constrain potentially 
desirable changes despite lack of success has also hampered achievement of more 
private landholder conservation.986  The law and administration proposals in this 
thesis would help improve the institutional settings. 

More emphasis on ‘ecologically’ in ‘ecologically sustainable development’ Acceptance of 
my proposals for law reform to give priority to ecological integrity in biosecurity 
decision making would help emphasise the ‘E’ in ‘ESD’.  Conscious application of 
the ecological integrity concept in decision making and action will help overcome 
the anthropocentrism, conflict and imprecision too often hampering useful 
application of the ecologically sustainable development idea in decision making 
and action affecting the environment.  As discussed in Chapter 4, many authors 
argue that the ecologically sustainable development idea has not delivered the 
hoped for changes in overall environmental management, despite its inclusion as 
an object in Australian laws.  Revival of broad based environmental impact 
assessment incorporating ecological integrity tests (see above) would help restore 
the ‘E’ with benefits for environmental biosecurity. 
 
8.6.2  Prospects for more extensive policy and law reform  

 
As indicated above, ecologically sustainable development as an object in 
environmental has not been regarded as sufficient to generate needed levels of 
environmental improvement.   
 
My proposals provide a practical foundation for research and implementation 
ideas to advance various proposals aimed at more substantial law reforms or 

                                                
984 England, P, ‘Conservation Covenants: Are They Working and What Have We learned? (2015) 34(1) 
The University of Tasmania Law Review 72. 
985 Manuel-Navarrete, D, J Kay and D Dolderman, ‘Ecological Integrity Discourses: Linking Ecology 
with Cultural Transformation’ (2004) 11(3) Human Ecology Review 215. 
986 Gleeson, T, Twenty First Century Landcare (Australian Land Management Group, 2015). 
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supportive paradigms and policy approaches favouring ecological sustainability 
(see Chapter 4.5.6).  Quality environmental biosecurity is important for success 
with many (probably all) of these, including rights of nature, resilience thinking, 
ecological restoration, trustee systems, material and energy flows, protection and 
conservation of natural capital and climate change adaptation.   
 
Sheehan has suggested that ecological integrity is the best starting point for 
language to generate more ecocentric thinking and law.987  As indicated in 
Chapter 4.5.6, others have supported the use of ecological integrity as a basis for 
law review, but with little explanation of how this might be done.988  The 
proposals in this thesis on the practical development of the ecological integrity for 
biosecurity provide a starting point for further research on wider application of 
the concept with benefits for these different approaches. 
 
The rights of nature approach will need practical development of its propositions 
that we must: 
 

‘(f) respect, protect, conserve and where necessary, restore the integrity of the vital, 
ecological cycles, processes and balances of Mother Earth’ and ‘(i) establish precautionary 
and restrictive measures to prevent human activities from causing species extinction, the 
destruction of ecosystems or the disruption of ecological cycles.’989 
 

The thesis proposals provide one of the practical ways to support and elaborate a 
rights of nature approach – one right of nature can be maintenance and restoration 
of ecological integrity. 

 
Similarly the proposals could be used to continue the development and 
application of resilience thinking for use in law reform.  Biosecurity is important for 
resilience, as biosecurity problems are a cause of the kinds of disruptions that 
resilience approaches are designed to overcome.  Resilience is closely related to  
ecological integrity, as it is defined as: 
 

The capacity of a system – be it a landscape, a coastal area or a city – to deal with change 
and continue to develop.  This means the capacity to withstand shocks and disturbances 
such as a financial crisis or use such an event to catalyse renewal and innovation.990 
 

                                                
987 Sheehan, L, ‘Implementing Rights of Nature through Sustainability Bills of Rights’ (2013) 13 New 
Zealand Journal of Public and International Law 89, 106. 

           988 See, eg, Bosselmann, K, ‘Losing the forest for the trees: environmental reductionism in the law’ 
(2010) 3 Sustainability 2424, 2441; Kim, R, Unravelling the Maze of Multilateral Environmental Agreements: 
A Macroscopic Analysis of International Environmental Law and Governance for the Anthropocene (PhD 
thesis, Australian National University, 2013); Australian Panel of Experts on Environmental Law, 
Democracy and the Environment (Australian Panel of Experts on Environmental Law Technical Paper 8, 
2017) 31. 
989 World People’s Conference on Climate Change and the Rights of Mother Earth, Universal 
Declaration of Rights of Mother Earth (2010) Art 3. 
990 Simonsen, S et al, Applying Resilience Thinking: Seven principles for building resilience in social-ecological 
systems (Stockholm Resilience Centre, 2015) 18. 
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The evidence is that action to promote resilience in landscapes can increase the 
likelihood of landscapes recovering from catastrophic events, including an 
outbreak of an invasive species.991 

 
Ecological restoration is a centuries old idea that became more prominent in the early 
1900s when people such as Aldo Leopold began promoting it.992  It has been 
actively pursued in different ways in Australia since the 1980s, but experienced 
experts have argued that improvement is needed and possible.993  It is also argued, 
however, that our legal systems have not adequately addressed the concept.994  
Good biosecurity practices are critical for ecological restoration, as invasive pests 
inhibit success.  Ecological integrity is a concept useful for ecological restoration as 
it can help ensure that restoration activities are generating functioning 
ecosystems.995 

 
The concept of a trust approach to long term environmental management is 
mentioned in Chapter 4.5.6 above.  A successful trust will need a continuing basis 
for decision making that safeguards future interests, an intergenerational issue.  
The propositions in this thesis, including its emphasis on environmental 
biosecurity and precaution, could support effective trust processes. 
 
A material and energy flows approach compares industrial processes with biological 
processes, sometimes called industrial metabolism. Ayres, the pioneer researcher 
on the topic, advocated a holistic approach to lawmaking to deal with the 
externalities arising from industry and to avoid inadequate outcomes from laws 
with limited scope.996  The significance for biosecurity is that disruptions to the 
nitrogen and phosphorus cycles generate weed problems,997 with the associated 
biogeochemical impacts already exceeding planetary boundary limits. Laws are 
already involved, such as the Manure and Fertilisers Act 2016 (Netherlands)  that 
regulates fertiliser use with success in reducing impacts on the environment.998  In 
Australia fertiliser use is a factor most likely to trigger action under the Environment 

                                                
991 Grafton, R, J Mullen and J Williams, Australia’s Agricultural Future: Returns, Resources and Risks 
(Australian Council of Learned Academies, 2015) 125. 
992 Vaughn, K, L Porensky, M Wilkerson, J Balachowski, E Peffer, C Riginos and T Young, ‘Restoration 
Ecology’ (2010) 3(10) Nature Education Knowledge 66. 
993 Gleeson, T, A voluntary Australian land management certification system (Rural Industries Research 
and Development Corporation, 2006); Campbell, A, Alexandra, J and D Curtis, ‘ Reflections on four 
decades of land restoration in Australia’ (2017) 39 The Rangeland Journal 405. 
994 Akhtar-Khavari, A and B Richardson, ‘Ecological restoration and the law: recovering nature’s past 
for the future’ (2017) 26(2) Griffith Law Review 147. 
995 Vaughn, K, L Porensky, M Wilkerson, J Balachowski, E Peffer, C Riginos and T Young, ‘Restoration 
Ecology’ (2010) 3(10) Nature Education Knowledge 66, 3. 
996 Ayres, R, ‘Industrial Metabolism: Theory and Policy’ in Allenby, B and D Richards (eds), The 
Greening of Industrial Ecosystems (National Academy Press, 1994) 23, 35. 
997 See, eg, Mokany, K, D Friend, J Kirkpatrick, and L Gilfedder, Managing Tasmanian Native Pastures-a 
technical guide for graziers (Tasmanian Institute of Agricultural Research, University of Tasmania, 2006) 
51 
998 Van Grinsven and A Bleeker, Evaluation of the Manure and Fertiliser Act 2016: Synthesis Report 
(Netherlands Environment Assessment Agency, 2017). 
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Protection and Nature Conservation Act (1999).999  The thesis proposals could be 
adapted to apply in any future laws like those in the Netherlands and other 
European countries. 
 
A substantial review of natural capital issues concludes that environmental laws will 
be needed to protect and conserve natural capital.1000  Natural capital is the stock of 
renewable and non-renewable resources (for example, plants, animals, air, water, 
soils, minerals) that combine to yield a flow of benefits to people.1001  Australia 
participates in the Government Dialogue activities of the World Forum on Natural 
Capital.1002  The natural capital approach has an anthropocentric bias.  Setting the 
concept in an ecological integrity context would enable action on natural capital that 
need not have negative impacts for the rest of the natural world. 
 
Several of the above would be relevant for climate change adaptation.  McDonald and 
colleagues, using analysis based on nature conservation in Tasmania, concluded that 
current laws need reform if they are to meet challenges arising from climate 
change.1003  Their reasoning could be equally applied to the other global change 
challenges outlined in Chapter 2.  They argue for a focus on ecosystem function, 
stability and resilience, noting that ‘conservation biologists are increasingly 
recommending the management should focus on maintaining diversity, structure, 
and function, rather than attempting to preserve current species composition.’1004   
They are therefore advocating a version of ecological integrity as one of the bases for 
law reform.  Community groups are already acting on this approach.1005 
 

8.6.3 Further research 
 
The thesis analysis, findings and conclusions invite further research on empirically 
testing the advantages claimed for the ecological integrity concept in Chapter 4 and 
on the case studies in Chapter 7;  on challenges to successful adoption of the 
ecological integrity concept in Australia (Chapter 8.4); on possible changes to the 
broader legal framework so that it is compatible with priority for ecological integrity 
in decision making that affects the environment, including environmental 
biosecurity Chapter 8.5); and on the law reform issues raised above.  
 
                                                
999 Department of the Environment and Energy, Agricultural development and national environmental 
law (2017). 
 
1000 Guerry, A et al, ‘Natural capital and ecosystem services informing decisions: From promise to 
practice ‘ (2015) 112(24) Proceedings of the National Academy of Sciences of the United States of America 
7348, 7351. 
1001 Natural Capital Coalition, Natural Capital https://naturalcapitalcoalition.org/natural-capital-2/. 
1002 Government Dialogue on Enabling Natural Capital Approaches – Summary Report (World Forum on 
Natural Capital (Edinburgh, 27 November 2017) 6. 
1003 McDonald, J, P McCormack, A Fleming, R Harris and M Lockwood, ‘Rethinking legal objectives 
for climate-adaptive conservation’ (2016) 21(2) Ecology and Society 25. 
1004 Ibid 26. 
1005 See, for example, ALM Group, Biodiversity Monitoring Framework for CLM-Second Edition 2012 
(ALM Group, 2012) 5 
www.almg.org.au/_literature_1189817/CLM_Biodiversity_Monitoring_Framework. 
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Appendix 1:  Ecological Integrity Definitions 

 
 

Researchers 
 

Cairns (1975) (relating to the biological integrity of water) 
 
the maintenance of the community structure and function characteristic of a particular locale or 
deemed satisfactory to society.1006   
 
Karr and Dudley (1981) (relating to assessment of water quality) 
 
the capability of supporting and maintaining a balanced, integrated, adaptive community of 
organisms having a species composition, diversity, and functional organization comparable to that 
of the natural habitat of the region.1007  
 
Karr (1993) (relating to assessment of water quality) 
 
I defined biological diversity as the variety of the earth’s naturally occurring biological elements, 
which extend over a broad range of organizational scales from genes to populations, species, 
assemblages, and landscapes.  Biodiversity is most simply described by the composition, relative 
frequencies, and spatiotemperal distribution of biological elements.  The complements of elements 
are the biological processes on which those elements depend.  Those processes are integral to the 
maintenance of biological diversity across all levels of biological organization.  Ecological integrity 
is the sum of the elements (biological diversity) and processes.1008  
 
Karr (1993) (defining the concept more generally) 
 
Ecological integrity …refers to the ‘holistic health’ of ecosphere or biosphere in which biophysical 
processes sustain the lives of species and individuals, and reciprocally, the interactions of life 
systems sustain the support systems.1009 
 
Woodley (1993) (defining the concept generally) 
 
Ecological integrity is defined as a state of ecosystem development that is optimized for its 
geographic location, including energy input, available water, nutrients and colonization 
history…It implies that ecosystem structures and functions are unimpaired by human-caused 
stresses and that native species are present at viable population levels.1010 
 
Maurer (1993) (relating to biological diversity) 

                                                
1006 Cairns Jr, J, ‘Quantification of Biological Integrity’ in Ballentine, R and L Guarraia (eds), The 
Integrity of Water (US Environmental Protection Agency, 1977) 171. 
1007 Karr, J and D Dudley, ‘Ecological Perspective on Water Quality Goals’ (1981) 5 Environmental 
Management 55.  
1008 Karr, J, ‘Defining and Assessing Ecological Integrity: Beyond Water Quality’ (1993) 12 
Environmental Toxicology and Chemistry 1521. 
1009 Karr, J, ‘Protecting Ecological Integrity: An Urgent Societal Goal’ (1993) 18 Yale Journal of 
International Law 297, 299. 
1010 Woodley, S, ‘Monitoring and measuring ecosystem integrity’ in Woodley, S, G Francis and J Kay 
(eds), Ecological Integrity and the Management of Ecosystems (St Lucie Press, 1993). 
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Traditional wildlife and natural resource management interfaces with biological diversity through 
ecological integrity, that is, the degree to which a community resembles a natural, undisturbed (by 
human activities) community.1011 

Angermeier and Karr (1994) (contrasting with biological diversity)  

the maintenance of all internal and external processes and attributes interacting with the 
environment in such a way that the biotic community corresponds to the natural state of the type-
specific aquatic habitat, according to the principles of self-regulation, resilience and resistance.1012  

Moog (1995) (implementation of water quality standards in Austria) 

the maintenance of all internal and external community processes and attributes so that high 
ecological integrity corresponds to a natural state and where the natural community is preserved 
by regulation, resilience, and resistance to environmental stress.1013  

Westra and Lemons (1995) (defining the ecological integrity concept generally) 

Ecosystems can be said to have ecological integrity when they have the ability to maintain 
operations under conditions as free as possible from human intervention, the ability to withstand 
anthropogenic changes in environmental conditions, and the ability to continue the process of self-
organization on an ongoing basis.1014 

Noss (1995) (defining the ecosystem/integrity concept generally) 

An ecosystem with integrity possesses several qualities – all relative rather than absolute qualities 
– to a high degree: ecosystem health, biodiversity, stability (in terms of relative resistance and 
resilience to disturbance), sustainability, naturalness, wildness and beauty.1015  

State of the Environment Advisory Council (1996) (for the Australian State of the 
Environment Report) 

the general health and resilience of natural life-support systems, including their ability to 
assimilate wastes and withstand stresses such as climate change and ozone depletion.1016 

and related definition of ecological sustainability 

                                                
1011 Maurer, B, ‘Biological diversity, ecological integrity, and neotropical migrants: New perspectives 
for wildlife management’ in Finch, D and P Stangel (eds), Status and management of neotropical 
migratory birds (U.S. Department of Agriculture, 1993) 24, 29. 
1012 Angermeier, P, and J Karr, ‘Biological integrity versus biological diversity as policy directives: 
protecting biotic resources’ (1994) 44 Bioscience 690. 
1013 Moog, O, Introduction to Fauna Aquatica Austriaca. Version 1995 (Federal Ministry of Agriculture, 
Forestry, Environment and Water Management Division VII (Water), Vienna, Austria) 31-32.  
1014 Westra, L and J Lemons (eds), Perspectives on Ecological Integrity (Kluwer Academic Publishers, 
1995). 
1015 Noss, R, ‘Ecological integrity and sustainability: buzzwords in conflict?’ in Westra, L and J 
Lemons (eds), Perspectives on Ecological Integrity (Kluwer Academic Publishers, 1995) 60.  
1016 State of the Environment Advisory Council, Australia State of the Environment 1996 (CSIRO 
Publishing, 1996) ES-5; subsequent State of the Environment Reports (in 2001, 2006, 2011 and 2016) 
have not used the term. 
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the capacity of ecosystems to maintain their essential processes and functions and to retain their 
biological diversity without impoverishment.1017 

Loucks (1997) (in the context of environmental degradation) 

An ecological system has integrity when it supports and maintains a balanced, integrated, 
adaptive biological system having the full range of living elements (genes, species, and 
assemblages) and processes (mutation, demography, biotic interactions, nutrient and energy 
dynamics, and metapopulation processes) expected in the natural habitat of a region.1018  

Westra (1997) (in relation to sustainability) 

those systems that possess optimum undiminished capacity for their time and location, for 
sustained evolutionary development.1019 

Committee of Scientists (1999) ( in relation to forest and grassland management) 

an ecosystem has ecological integrity when it can maintain characteristic compositions, structures, 
and processes against a background of anthropogenic changes in environmental conditions.  
Ecosystems with high ecological integrity continue to express the evolutionary and biogeographic 
processes that gave rise to the current biota; they have a species composition, diversity, and 
functional organization expected from natural habitats of the region; and they are resilient to 
environmental change and disturbance occurring within the natural range of variability.1020 

Karr and Chu (1999) (in relation to stream water quality) 

The capacity to support and maintain a balanced, integrated, adaptive biological system having 
full range of elements (genes, species, and assemblages) and processes (mutation, demography, 
biotic interactions, nutrient and energy dynamics, and metapopulation processes) expected in the 
natural habitat of a region.1021 

Jorgensen and Muller (2000) (defining the ecological integrity concept generally) 

Supporting and maintaining a balanced, integrated adaptive community of organisms having a 
species composition, diversity, and functional organisation comparable to that of a natural habitat 
of the region.1022  

Kay and Regier (2000) (in the context of decision making for complex systems) 

ecological integrity is about the integrity of the self-organization of ecological systems…they are 
characterized by emergence, surprise, inherent uncertainty and limited predictability…self-

                                                
1017 Ibid A-25. 
1018 Loucks, O, presented at the Global Ecological Integrity Project Workshop, at Cortona, Italy, and 
cited by Sieswerda, L, C Soskolne, S Newman, D Scopflocher and K Smoyer, ‘Toward Measuring the 
Impact of Ecological Disintegrity on Human Health’ (2001) 12(2) Epidemiology 283.  
1019 Westra, L, Integrity, Public Policy and the Law: A Question of Sustainability (paper presented to 
Environmental Justice, Global Ethics for the 21st Century Conference, University of Melbourne, 
September 1997) 4-5. 
1020 Committee of Scientists, Sustaining the People’s Lands: Recommendations for Stewardship of the Natural 
Forest and Grasslands into the Next Century (U.S. Department of Agriculture, 1999) 34. 
1021 Karr, J and E Chu, Restoring Life in Running Waters (Island Press, 1999) 40-41. 
1022 Quoted in Klipstein, T, Ecosystem Integrity – an overview (Ecology Centre, Kiel, 2006) 2 
http://www.uni-kiel.de/ecology/users/fmueller/salzau2006/studentpages/Ecosystem_Integrity/. 
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organization is not about maintaining the ecosystem in a specific state or even configuration…it is 
about maintaining the integrity of the process of self-organization.1023   

Bunn and Davies 2000 (for freshwater management in Australia) 

minimal deviation from a natural reference condition.1024  

Earth Charter Commission (2000) (for the Earth Charter) 
 
II. Ecological Integrity 
5. Protect and restore the integrity of Earth's ecological systems, with special concern for biological 
diversity and the natural processes that sustain life. 
6. Prevent harm as the best method of environmental protection and, when knowledge is limited, 
apply a precautionary approach. 
7. Adopt patterns of production, consumption and reproduction that safeguard Earth's 
regenerative capacities, human rights and community well-being. 
8. Advance the study of ecological sustainability and promote the open exchange and wide  
application of the knowledge acquired.1025 
 
Andreasen et al (2001) (for developing a broadly based index for terrestrial 
ecological integrity) 
 
Ecological integrity encompasses ecosystem health, biodiversity, stability, naturalness, wildness, 
and beauty.  As more narrowly defined, but more easily measurable, it encompasses chemical, 
physical, and biological integrity…Composition, structure, and function are equally important 
attributes of ecosystems.1026  
 
Kiel Interpretation, Ecology Centre (2001) (general proposition) 
 
Ecosystem integrity is a framework: 
 

•  precaution of ecological risks 
•  preserving the power of nature 
•  long-term development 
•  basis for human life 
•  protection of processes and structures being precautional for self-regulation.1027 

Hannam (2002) (for soils) 

                                                
1023 Kay, J, and H Regier, ‘Uncertainty, Complexity and Ecological Integrity: Insights from an 
Ecosystem Approach’ in Crabbe, P, A Holland, L Ryszkowski and L Westra (eds), Implementing 
Ecological Integrity: Restoring Regional and Global Environmental and Human Health (Kluwer, NATO 
Science Series, Environmental Security, 2000) 121. 
1024 Bunn, S and P Davies, ‘Biological processes in running waters and their implications for the 
assessment of ecological integrity’ (2000) 422 Hydrobiologia 61. 
1025 Earth Charter Initiative, The Earth Charter (Earth Charter Commission, 2000) 
http://earthcharter.org/virtual-library2/images/uploads/echarter_english.pdf 2. 
1026 Andreasen, J, R O’Neill, R Noss and N Slosser, ‘Considerations for the development of a terrestrial 
index of ecological integrity’ (2001) 1 Ecological Indicators 21, 23. 
1027 Quoted in Klipstein, T, Ecosystem Integrity – an overview (Ecology Centre, Kiel, 2006) 2 
http://www.uni-kiel.de/ecology/users/fmueller/salzau2006/studentpages/Ecosystem_Integrity/.  
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Preserving the ecosystems, including the prevention of loss of wholeness, which is the 
commencement of soil degradation, to control existing soil degradation, and to protect and 
manage soil for its sustainable use.1028 

Parrish et al (2003) (relating to protected areas) 

The ability of an ecological system to support and maintain a community of organisms that has 
species composition, diversity, and functional organization comparable to those of natural habitats 
within a region.  An ecological system has integrity when its dominant ecological characteristics 
(e.g., elements of composition, structure, function, and ecological processes) occur within their 
natural ranges of variation and can withstand and recover from most perturbations imposed by 
natural environmental dynamics or human disruptions.1029  

Turner and Beazley (2004) (following a review of existing definitions) 

the state of an ecosystem that most fully maintains the ecological and intrinsic values of that 
ecosystem, where all elements (structural and functional) of the ecosystem are minimally 
influenced by human-induced stresses, thus supporting the continuing evolution of species and 
processes characteristic to the geographic region.1030    
 
Coast Information Team (2005) (providing independent information for planning 
for ecosystem–based management in British Columbia, Canada) 

A condition in which the ecosystem maintains its natural diversity of components (communities, 
species, genes), functions, and structures, and its ability to absorb and recover from 
disturbance.1031 

Mackey (2005) (as part of the Earth Charter movement) 

ecological integrity refers to the continued healthy or proper functioning of these global- and local- 
scaled ecosystems and their ongoing provision of renewable resources and environmental 
services.1032  

Lee et al (2005) (regarding monitoring biodiversity in New Zealand)  

the full potential of indigenous biotic and abiotic features, and natural processes, functioning in 
sustainable communities, habitats, and landscapes.  The term encompasses all levels and 
components of biodiversity, and can be assessed at multiple scales, up to and including the whole 
of New Zealand.  At its simplest, ecosystems have ecological integrity when all the indigenous 
plants and animals typical of a region are present, together with the key major ecosystem 

                                                
1028 Hannam, I, ‘The Concept of Sustainable Land Management and Soil Conservation Law and Policy 
in Australia’ in Henriques, P (ed), Proceedings of International Conference on Sustainable Land 
Management, Napier, New Zealand, 2002, 153. 
1029 Parrish, J, D Braun and R Unnasch, (2003) ‘Are we conserving what we say we are? Measuring 
ecological integrity within protected areas’ 53 BioScience 851, 852.  
1030 Turner, K and K Beazley, ‘An exploration of issues and values inherent in the concept of 
ecological integrity’ (2004) 32(2) Environments 60. 
1031 Prescott-Allen R, Review Report (Coast Information Team, 2005) 8 
https://www.for.gov.bc.ca/tasb/slrp/citbc/c-citreview-jan05.pdf 
1032 Mackey, B, ‘Ecological Integrity – A Commitment to Life on Earth’ in Corcoran, P, M Vile and A 
Roerink (eds), The Earth Charter in Action: Towards a Sustainable World (KIT Publishers, 2005) 64, 65.  
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processes that sustain functional relationships between all these components.  At larger scales, 
ecological integrity is achieved when ecosystems occupy their full environmental range.1033  

Taylor (2007) (in relation to climate change responses) 

Ecological integrity is a term that describes, in part, the capacity of the Earth's ecosystems to 
continue functioning so that the environmental services upon which the well-being of all life 
depends, are maintained indefinitely.  This entails not interfering with the resilience of ecosystems 
so that their natural capacity for self-maintenance and self-regeneration continues to function.'  
The impact of present behavior and the potential impact of future behavior give rise to the need to 
protect and conserve. Additionally, the impact of past human behavior gives rise to the need to 
restore and rehabilitate ecological systems.1034 

Glicksman (2008)  (relationship to sustainable land and resource management) 

the goal of sustainable land and resource management is to ensure that the ability of the managed 
ecosystems to provide the valuable environmental services they currently provide remains 
unimpaired, notwithstanding natural disturbances and human use.1035 

Bosselmann (2010) (on reforming New Zealand law to support sustainability) 

the ability of an ecosystem to recover from disturbance and re-establish its stability, diversity and 
resilience.1036  

Schallenberg et al (2011) (from report of a technical advisory group established to 
develop a working definition of ecological integrity for rivers and wetlands in 
New Zealand) 

The degree to which the physical, chemical and biological components (including composition, 
structure and process) of an ecosystem and their relationships are present, functioning and 
maintained close to a reference condition reflecting negligible of minimal anthropogenic 
impacts.1037 

United States National Park Science Committee (2012) (in advice on managing 
national parks) 

Ecological integrity describes the quality of ecosystems that are largely self-sustaining and self-
regulating. Such ecosystems may possess complete food webs, a full complement of native animal 

                                                
1033 Lee, W, M McGlone and E Wright, Biodiversity Inventory and Modelling: A review of national and 
international systems and a proposed framework for future biodiversity monitoring by the Department of 
Conservation (Landcare Research New Zealand Ltd, Landcare Research Contract Report: LC0404/122, 
2005) 100 https://pdfs.semanticscholar.org/23d6/fead5f1d2b992793c90b87b3d1a07f63a4c1.pdf.   
1034 Taylor, P, ‘The Business of Climate Change: What’s Ethics Got to do With it? (2007) 20(1) Pacific 
McGeorge Global Business & Development Law Journal 161, 192. 
1035 Glicksman, R, ‘Sustainable Federal Land Management: Protecting Ecological Integrity and 
Preserving Enviranmantal Principal’ (2008) 44 Tulsa Law Review 147, 156. 
1036 Bosselmann, K, ‘Losing the forest for the trees: environmental reductionism in the law,’ (2010) 3 
Sustainability 2424, 2441. 
1037 Schallenberg, M, D Kelly, J Clapcott, R Death, C MacNeil, R Young, B Sorrell and M Scarsbrook, 
Approaches to assessing ecological integrity of New Zealand freshwaters (New Zealand Department of 
Conservation, 2011) 10.  
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and plant species maintaining their populations, and naturally functioning ecological processes 
such as predation, nutrient cycling, disturbance and recovery, succession, and energy flow.1038 
 
Park and Allaby (2013) (general definition) 
 
The ability of an ecosystem to function healthily, continue natural goods and services, and 
maintain biodiversity.1039  
 
Gleeson and Quinn (2013) (in relation to improving environmental management 
in farming) 
 
Ecological Integrity: The quality of an ecosystem in which the natural ecological processes sustain 
the function, composition and structure of the system.  Ecosystem: A dynamic system of plants, 
animals and other organisms, together with the non-living components of the environment.1040  
 
MacLeod and Moller (2013) (linking agriculture and environment, ‘agro-
environmental integrity’)  

The state which sustains the full potential of land and its natural capital, ecosystem processes and 
services to efficiently and indefinitely produce healthy, high quality food and fibre while 
enhancing natural heritage values and meeting global environmental change obligations.1041 

Allen et al (2013) (monitoring New Zealand’s natural heritage management 
system) 

The full potential of indigenous biotic and abiotic features, and natural processes, functioning in 
sustainable communities, habitats and landscapes. Components of ecological 
integrity are:  

•  Indigenous dominance (to maintain natural character) 
•  Species occupancy (to avoid extinction) 
•  Ecosystem representation (to maintain ‘a full range’).1042 

Vickerman and Kagan (2014) (in a framework for managing natural resources) 

Ecological integrity of a landscape refers to the ability of an ecosystem to support and maintain a 
community of organisms that naturally occur in that landscape.  The composition, structure, 
function and natural range of variation may reflect conditions that have been irreversibly altered 
by climate change, exotic species, or other stressors or disturbance.  There are numerous 
definitions of ecological integrity, but the Forest Service defines it as within the range of natural 

                                                
1038 National Park System Advisory Board Science Committee, Revisiting Leopold: Resource Stewardship 
in the National Parks (National Park System Advisory Board, 2012) 12.   
1039 Park, C and M Allaby, A Dictionary of Environment and Conservation (Oxford University Press, 2nd 
ed, 2013) 
http://www.oxfordreference.com.libraryproxy.griffith.edu.au/view/10.1093/acref/9780199641666.0
01.0001/acref-9780199641666-e-2395?rskey=21DTbO&result=2. 
1040 Gleeson, T and N Quinn, Australian Agriculture in the First Half of the 21st Century (2013) Paper for 
Queensland State Landcare Conference 2013, 1. 
1041 MacLeod, C and H Moller, Environmental monitoring for sustainable land management in New 
Zealand’s production landscapes. The NZ Sustainability Dashboard Research Report 13/10, (ARGOS, 
2013) v.  
1042 Allen, R, P Bellingham, D Forsyth, C MacLeod and E Wright, Implementing and monitoring 
programme for the Department of Conservation’s Natural Management System, (Department of 
Conservation, 2013) 7. 
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variation.  This range should be sufficiently long to include the full range of variation produced by 
dominant natural disturbance regimes such as fire and flooding, and should also include short-
term variation and cycles in climate (USDA Forest Service, 2013).1043   

Bridgewater et al (2015) (in relation to international law and the Anthropocene) 
 
The combination of the biodiversity and ecosystem processes that characterize the area at a given 
point in time.  Maintenance of ecological integrity assumes a continued delivery of goods and 
services from the ecosystem or ecosystems present in the area.1044 
 
Woodley et al (2015) (regarding management of protected areas for biological 
diversity and ecosystem functions) 
 
A condition characteristic of its natural region, and likely to persist, including abiotic components 
and the composition and abundance of native species and biological communities, rates of change 
and supporting processes…ecological integrity is a concept that can apply to ecosystems with or 
without people present and playing a key ecological role.1045  
 
Wurtzebach and Schultz (2016) (a history of the application of the concept) 
 
Today, ecological integrity is most commonly understood as a holistic concept and framework that 
that focuses on conserving native biodiversity, using the natural or historic range of variation as a 
reference point, and promoting resilience (i.e., the capacity to ‘reorganize while undergoing 
change so as to still retain essentially the same function, structure, identity and feedbacks.’1046 

Law and Organisations 

IUCN Definitions (current) 

Maintaining the diversity and quality of ecosystems and enhancing their capacity to adapt to 
change and provide for the needs of future generations.1047  

Ocean Health Index (current) 

Ecological Integrity refers to the ability of an ecosystem to support and maintain ecological 
processes and a diverse community of organisms.  Ecological Integrity is measured as the 
degree to which a diverse community of native organisms is maintained, and is used as a 

                                                
1043 Vickerman, S and J Kagan (primary authors), Assessing Ecological Integrity Across Jurisdictions and 
Scales (Defenders of Wildlife, Institute for Natural Resources, NatureServe, Oregon Biodiversity 
Information Center, and U.S. Geological Survey, 2014) 
https://www.defenders.org/sites/default/files/publications/assessing-ecological-integrity-across-
jurisdictions-and-scales.pdf. 
1044 Bridgewater, P, R Kim and K Bosselmann, ‘Ecological Integrity – a Relevant Concept for 
International Environmental Law in the Anthropocene?’ (2015) 25(1) Yearbook of International 
Environmental Law 61, 64.   
1045 Woodley, S, K MacKinnon, S McCanny, R Pither, K Prior, N Salafsky and D Lindenmayer, 
‘Managing protected areas for biological diversity and ecosystem functions’ in G Worboys, M 
Lockwood, A Kothari, S Feary and I Pulsford (eds), Protected Area Governance and Management, (ANU 
Press, 2015) 651, 658.  
1046 Wurtzebach, Z and C Shultz, ‘Measuring Ecological Integrity: History, Practical Applications, and 
Research Opportunities’ (2016) 66(6) BioScience 446, 447.  
1047 IUCN, IUCN Definitions – English 
https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf. 
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proxy for ecological resilience, intended as the capacity of an ecosystem to adapt in the face 
of stressors, while maintaining the functions of interest.1048 

United States of America 

Steens Mountain  
 
 The Steens Mountain Cooperative Management and Protection Act of 2000 arose from 
a need to reconcile competing interests, leading to a cooperative management 
structure developed with the participation of private and conservation interests.  
One of the purposes of the Act is ‘To conserve, protect, and manage for healthy 
watersheds and the long-term ecological integrity of Steens Mountain.’1049  
Ecological integrity is defined in the Act: 
 
The term ‘‘ecological integrity’’ means a landscape where ecological processes are functioning to 
maintain the structure, composition, activity, and resilience of the landscape over time, 
including— 
(A) a complex of plant communities, habitats and conditions representative of variable and 
sustainable successional conditions; and 
(B) the maintenance of biological diversity, soil fertility, and genetic interchange.1050 
 
The Act provides for a Cooperative Management and Protection Area and states: 
 
PURPOSE .—The purpose of the Cooperative Management and Protection Area is to conserve, 
protect, and manage the long- term ecological integrity of Steens Mountain for future and present 
generations.1051 
 
Washington State Department of Natural Resources  
 
the structure, composition, and function of an ecosystem operating within the bounds of natural or 
historical range of variation.1052 

and, on the same page in the same document,   

an ecosystem having the full range of organisms and ecological processes expected with no or 
minimal human influence.1053 

United States National Forest Planning and Management  
 
The 2012 Planning Rule for the National Forest System1054 includes obligations in 

                                                
1048 Ocean Health Index, Ecological Integrity 
http://www.oceanhealthindex.org/methodology/components/ecological-integrity 
1049 Steens Mountain Cooperative Management and Protection Act of 2000 Pub. L. No. 106-399, Title 
I, § 101, 114 Stat. 1658 (2000) s 1(12).  
1050 Ibid s 2. 
1051 Ibid s 102(a). 
1052 Washington State Department of Natural Resources, Ecological Integrity Assessment 
http://www.dnr.wa.gov/NHP-EIA. 
1053 Rocchio, F and R Crawford, Applying NatureServe’s Ecological Integrity Assessment Methodology to 
Washington’s Ecological Systems (Washington State Department of Natural Resources, 2011) 1.  
1054 National Forest System Land and Resource Management Planning Federal Register Vol. 77 No.68 21162 
(2012). 
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respect of ecological integrity.  This Rule is a form of delegated legislation and so 
is part of United States administrative law, analogous to regulations in Australia 
made pursuant to an enabling Act of Parliament.  
 
The Rule states that its purpose is: 
 
to guide the collaborative and science-based development, amendment, and revision of land 
management plans that promote the ecological integrity of national forests and grasslands and 
other administrative units of the NFS.  Plans will guide management of NFS lands so that they are 
ecologically sustainable and contribute to social and economic sustainability; consist of ecosystems 
and watersheds with ecological integrity and diverse plant and animal communities; and have the 
capacity to provide people and communities with ecosystem services and multiple uses that 
provide a range of social, economic, and ecological benefits for the present and into the future.  
These benefits include clean air and water; habitat for fish, wildlife, and plant communities; and 
opportunities for recreational, spiritual, educational, and cultural benefits.1055 
 
The pursuit of ecological integrity is required: 
 
The plan must include plan components, including standards or guidelines, to maintain or restore 
the ecological integrity of terrestrial and aquatic ecosystems and watersheds in the plan area, 
including plan components to maintain or restore structure, function, composition, and 
connectivity, taking into account:  

(i) Interdependence of terrestrial and aquatic ecosystems in the plan area.  

(ii) Contributions of the plan area to ecological conditions within the broader landscape influenced 
by the plan area.  

(iii) Conditions in the broader landscape that may influence the sustainability of resources and 
ecosystems within the plan area.  

(iv) System drivers, including dominant ecological processes, disturbance regimes, and stressors, 
such as natural succession, wildland fire, invasive species, and climate change; and the ability of 
terrestrial and aquatic ecosystems on the plan area to adapt to change.1056 

Ecological integrity is defined: 

The quality or condition of an ecosystem when its dominant ecological characteristics (for 
example, composition, structure, function, connectivity, and species composition and diversity) 
occur within the natural range of variation and can withstand and recover from most 
perturbations imposed by natural environmental dynamics or human influence.1057  

Canada 

National Parks – legislated definition  

                                                
1055 Ibid s 219.1(c) 21260.  
1056 Ibid s 219.8(a) (1) 21264. 
1057 Ibid 219.9 21271. 
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with respect to a park, a condition that is determined to be characteristic of its natural region and 
likely to persist, including abiotic components and the composition and abundance of native 
species and biological communities, rates of change and supporting processes.1058 

National Parks – information document 

ecosystems have integrity when they have their native components intact, including: abiotic 
components (the physical elements, e.g. water, rocks), biodiversity (the composition and 
abundance of species and communities in an ecosystem, e.g. tundra, rainforest and grasslands 
represent landscape diversity; black bears, brook trout and black spruce represent species 
diversity) and ecosystem processes (the engines that makes ecosystem work; e.g. fire, flooding, 
predation).1059 

Ontario parks and reserves – legislated definition  

Ecological integrity refers to a condition in which biotic and abiotic components of ecosystems and 
the composition and abundance of native species and biological communities are characteristic of 
their natural regions and rates of change and ecosystem processes are unimpeded.1060 
 
British Columbia – legislated definitions 
 
"ecology" means the study of the interrelations between human beings, other animals, or plants 
and their environment; 
"ecosystem" means a complete system composed of human beings, other animals and plants in a 
defined area, and with the soil and climate comprising their habitat in that area.1061 

British Columbia  

Parks policy 

Ecological integrity occurs when an area or network of areas supports natural ecosystem 
composition, structure and function, and a capacity for self-renewal.  The concept of an ecosystem 
is not complete without all three elements: composition, structure and function.  Composition 
includes the pieces that make up the ecosystem (e.g. species, substrate), structure refers to the 
physical and spatial aspects of an ecosystem and function is about natural processes such as fire, 
floods, insect outbreaks and wind throw that shape it.1062  
 
Ecosystem Based Management Handbook  

ecological integrity is a quality or state of an ecosystem in which it is considered complete or 
unimpaired; including the natural diversity of species and biological communities, ecosystem 
processes and functions, and both the ability to absorb disturbance (resistance) and to recover 
from disturbance (resilience).1063 

                                                
1058 National Parks Act, SC 20-21, 1930, C-33, s 2(1). 
1059 Parks Canada, Ecological Integrity (2018) 
https://www.pc.gc.ca/en/nature/science/conservation/ie-ei. 
1060 Provincial Parks and Conservation Reserves Act, 2006 S.O. 2006, c. 12, s 5(2). 
1061 Ecological Reserve Act (RSBC 1996) C- 103, s 1. 
1062 BC Parks, Ecological Integrity in British Columbia’s Parks and Protected Areas (2012) 4 
http://www.env.gov.bc.ca/bcparks/conserve/ecological-integrity-def-and-perf-indicators.pdf. 
1063 Cardinall, D (lead author), Ecosystem Based Management Planning Handbook (Coast Information 
Team, 2004) 5 
https://www.for.gov.bc.ca/hfd/library/srm/ebm%20plan%20hdbk_FINAL22mar04.pdf.  
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Definition used for the Haida Gwaii Strategic Land Use Agreement between the 
Indigenous People of Haida Gwaii as Represented by the Council of the Haida 
Nation and the Province of British Columbia as Represented by the Minister of 
Agriculture and Lands, 13 September 2007:1064  

[t]he abundance and diversity of organisms at all levels, and the ecological patterns, processes, and 
structural attributes responsible for that biological diversity and for ecosystem resilience. In other 
words, ecological integrity determines how species-rich an ecosystem is and how well it functions.  
There are two aspects we need to consider when referring to ecological integrity: biodiversity and 
habitat.  These two aspects are related because when there is good habitat many species of animals 
can survive and thrive.1065  

New Zealand 
 
The New Zealand Department of Conservation’s Biodiversity Monitoring and 
Reporting System definition:  
 
Ecological integrity (or ecological health): An ecosystem is considered to be healthy and have 
‘integrity’ when it hosts all the native plants and animals typical of the area, and when ecological 
processes are functioning well.1066  
 
The Department also uses: 

The full potential of indigenous biotic and abiotic features, and natural processes, functioning in 
sustainable communities, habitats, and landscapes.  Ecosystems have ecological integrity when all 
the indigenous plants and animals typical of a region are present, together with the key major 
ecosystem processes that sustain functional relationships between all these components, across all 
of the ecosystems represented in New Zealand.1067  

Australia 

Biodiversity Unit, Department of the Environment, Sport and Territories (in 
relation to an ecological integrity element) 

                                                
1064 Haida Gwaii Strategic Land Use Agreement between The Council of the Haida Nation and The 

Province of British Columbia (2007), quoted in Bridgewater, P, K Bosselman and R Kim, ‘Ecological 
Integrity: A Relevant Concept for International Environmental Law in the Anthropocene?’ (2014) 
25(1) Yearbook of International Environmental Law 61. 
1065 quoted in Bridgewater, P, R Kim and K Bosselmann, ‘Ecological Integrity – a Relevant Concept for 
International Environmental Law in the Anthropocene?’ (2015) 25 (1) Yearbook of International 
Environmental Law 61-78, 71.   
1066 Department of Conservation, DOC’s monitoring and reporting system 
http://www.doc.govt.nz/our-work/monitoring-and-reporting-system/(note that there is not 
agreement that ecological integrity and ecological health are the same thing, eg, see Karr, J, 
‘Ecological Integrity and Ecological Health Are Not the Same’ in Schulze, P (ed), Engineering Within 
Ecological Constraints (National Academy of Engineering, 1996) 97.)  
1067 Cited in Hewitt, J, S De Juan, D Lohrer, M Townsend and R D’Archino, Functional traits as 
indicators of ecological integrity (National Institute of Water & Atmospheric Research Ltd, 2014) 6.   
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Ecological processes: processes which play an essential part in maintaining ecosystem integrity.  
Four fundamental ecological processes are the cycling of water, the cycling of nutrients, the flow of 
energy, and biological diversity (as an expression of evolution).1068 

Australian Forestry Standard Ltd 

The ability of the forest ecosystem to support and maintain key ecological processes and a 
community of organisms with a species composition, diversity and functional organization similar 
to the natural habitats within the region.1069  

Invasive Species Council (related definitions in a model biosecurity document) 

Ecosystem function: An intrinsic ecosystem process whereby an ecosystem maintains its integrity.  
Ecosystem processes include species interaction, decomposition, production, nutrient cycling, and 
fluxes of nutrients and energy 

Ecological sustainability: This term refers to maintaining the health of ecosystems.  One suitable 
definition might be “The maintenance of biodiversity, ecosystem function and resilience over the 
long term.”1070  

Santos 

Ecological integrity is usually referred to as the self-sustaining nature of a natural ecosystem, 
including biological processes and biological communities.  For the purposes of the EIS, ecological 
integrity is considered in terms of ecological health.1071 

New South Wales  

The Land and Environment Court has described ecological integrity: 

At a macro level, ecological integrity involves conservation of the ecological processes that keep 
the planet fit for life.  They ‘shape climate, cleanse air and water, regulate water flow, recycle 
essential elements, create and recreate soil, and enable ecosystems to renew themselves’… 
  
Maintaining ecological integrity involves maintaining ecosystem health.  Ecosystems become 
unhealthy if their community structure (species richness, species composition or food web 
architecture) or ecosystem functioning (productivity, nutrient dynamics, decomposition) has been 
fundamentally upset by human pressures…Maintaining ecological integrity also involves 
maintaining ecosystem functioning and ecosystem services.  Ecosystem functioning is ‘the sum 
total of processes such as the cycling of matter, energy, and nutrients operating at the ecosystem 
level’…  Ecosystem services are ‘the wide array of conditions and processes through which 
ecosystems, and their biodiversity, confer benefits on humanity; these include the production of 
goods, life support functions, life-fulfilling conditions, and preservation of options’…  

                                                
1068 Biodiversity Unit, Department of the Environment, Sport and Territories, Biodiversity and its value 
(Department of the Environment, Sport and Territories, Biodiversity Series No. 1, 1993). 
1069 Standard Reference Committee SRC AS4708 of Australian Forestry Standard Limited, Australian 
Standard: Sustainable Forest Management (Australian Forestry Standard Limited, 2013) 13. 
1070 Invasive Species Council, A best-practice environmental biosecurity system: Guide for Australian policy-
makers (Invasive Species Council, 2017). 
1071 Santos, Gas Field Development Project: Environmental Impact Statement: Ecologically sustainable 
development (2014) http://statedevelopment.qld.gov.au/assessments-and-approvals/santos-glng-
environmental-impact-statements.html. 
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The conservation of threatened species is an essential action in the conservation of species 
diversity, and hence of biological diversity, and of ecological integrity.1072 

Queensland 

The purpose of the Queensland Planning Act 2016 is the facilitation of the 
achievement of ecological sustainability.1073  The idea of ecological integrity is 
invoked by elaboration of the concept of protection of ecological process and 
natural systems: 

(a) protecting ecological processes and natural systems includes—  

(i) conserving, enhancing or restoring the life-supporting capacities of air, ecosystems, soil and 
water for present and future generations; and  

(ii) protecting biological diversity.1074  

South Australia 

The South Australian Natural Resources Management Act 2004 covers invasive pest 
management.1075  The Act provides that ‘a consideration [in administering the 
Act] should be the conservation of biological diversity and ecological integrity.’1076  
The definitions in the Act include: 
 
biological diversity or biodiversity means the variety of life forms represented 
by plants, animals and other organisms and micro-organisms, the genes that they contain, and 
the ecosystems and ecosystem processes of which they form a part, and 
 
ecosystem means a dynamic complex of plant, animal and micro-organism communities and their 
non-living environment interacting as a functional unit.1077  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                
1072 Bentley v BGP Properties Pty Ltd (2006) NSWLEC 34 234-243 60,63. 
1073 Planning Act 2016 (Qld) s 3(1).  
1074 Ibid s 3(3). 
1075 Natural Resources Management Act 2004 (SA) Part 2.  
1076 Ibid s 7(3)(e). 
1077 Ibid s 3. 
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Appendix 2:  IMO resolution on the precautionary principle 

 

RESOLUTION MEPC.67(37) adopted on 15 September 1995  

GUIDELINES ON INCORPORATION OF THE PRECAUTIONARY APPROACH IN THE 
CONTEXT OF SPECIFIC IMO ACTIVITIES  

THE MARINE ENVIRONMENT PROTECTION COMMITTEE  

RECALLING Article 38(c) of the Convention on the International Maritime Organisation 
concerning the functions of the Marine Environment Protection Committee,  

NOTING that General Assembly resolution 471191 requests the United Nations Specialized 
agencies to report on steps taken to strengthen and adjust their activities in line with Agenda 21,  

NOTING ALSO that the Marine Environment Protection Committee, as IMO's focal point for 
UNCED follow-up actions, approved in November 1994 a report to the Commission on Sustainable 
Development in fulfilment o f General Assembly Resolution 471191,  

AWARE that principle 15 of the Rio Declaration calls for the application of the Precautionary 
Approach,  

ADOPTS these guidelines on incorporation of the Precautionary Approach in the context of 
specific IMO activities, on an interim basis until further experience with their application has been 
gained,  

REQUESTS all relevant IMO bodies to review the guidelines and provide comments to the 
Committee with a view to their eventual submission to the Assembly for adoption as guidance for 
all relevant IMO activities.  

1 states :  

ANNEX  

GUIDELINES ON INCORPORATION OF THE PRECAUTIONARY APPROACH IN 
THE CONTEXT OF SPECIFIC IMO ACTIVITIES  

The precautionary approach referred to IMO as set out in Principle 15 of the Rio Declaration  

"In order to protect the environment, the precautionary approach shall be widely applied by States 
according to their capabilities. Where there are threats of serious or irreversible damage, lack of 
full scientific certainty shall not be used as a reason for postponing cost-effective measures to 
prevent environmental degradation."  

and in Agenda 21, chapter 17:  

"17.21 A precautionary and anticipatory rather than a reactive approach is necessary to prevent the 
degradation of the marine environment. This requires, inter alia, the adoption of precautionary 
measures, environmental impact assessments, clean production techniques, recycling, waste audits 
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and minimization, construction and/or improvement of sewage treatment facilities, quality 
management criteria for the proper handling of hazardous substances, and a comprehensive 
approach to damaging impacts from air, land and water. Any management framework must include 
the improvement of coastal human settlements and the integrated management and development of 
coastal areas.  

17.22 States, in accordance with the provisions of the United Nations Convention on the Law of 
the Sea on protection and preservation of the marine environment, commit themselves, in 
accordance with their policies, priorities and resources, to prevent, reduce and control degradation 
of the marine environment so as to maintain and improve its life-support and productive capacities. 
To this end, it is necessary to:  

1. (a)  Apply preventive, precautionary and anticipatory approaches so as to avoid degradation 
of the marine environment, as well as to reduce the risk of long-term or irreversible adverse 
effects upon it;  

2. (b)  Ensure prior assessment of activities that may have significant adverse impacts upon the 
marine environment;  

3. (c)  Integrate protection of the marine environment into relevant general environmental, 
social and economic development policies;  

4. (d)  Develop economic incentives, where appropriate, to apply clean technologies and other 
means consistent with the internalization of environmental costs, such as the polluter pays 
principle, so as to avoid degradation of the marine environment;  

5. (e)  Improve the living standards of coastal populations, particularly in developing countries, 
so as to contribute to reducing the degradation of the coastal and marine environment."  

Incorporation of the precautionary approach in the work of IMO  

MEPC 37/221Add. 1 ANNEX 10 Page 3  

2 Many accidents and incidents giving rise to damage to the environment are due to failure to 
comply with existing standards and procedures, rather than to inadequacies in the instruments 
concerned. Damage to the environment may also be caused by operational pollution, human error, 
system failures or force majeure.  

3 Many of the current IMO activities are directed at achieving improved compliance, viz. flag 
State implementation, port State control and the International Ship Management (ISM) Code. The 
underlying philosophy of the precautionary approach as set out in Principle 15 of the Rio 
Declaration and particularly the section on "lack of full scientific certainty shall not be used as a 
reason for postponing cost-effective measures to prevent environmental degradation" could 
usefully be applied.  

Decision-making and management processes 
4 The following elements for decision-making and management processes, which would seem 
desirable if a precautionary approach is to be routinely incorporated into the work of1M0 should 
ensure:  

1. anticipation and prevention of environmental problems arising from any regulatory activities 
of IMO and striving for continual improvement in all facets of those activities;  

2. that solutions to problems and consideration of new and existing policies, programmes, 
guidelines and regulations are developed in accordance with the precautionary approach;  

3. that; where action is necessary and options may involve uncertainty, all options are 
evaluated consistent with the precautionary approach;  
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4. adoption of cost effective practices and practical solutions to problems and promotion of 
their continued development;  

5. where appropriate, that decision-making is preceded by environmental assessment and risk 
analysis to identify the environmental impacts of the proposed or alternative courses of action, 
whether these impacts can be prevented or minimized and how this might be done;  

6. improvement of decision-making and management by obtaining and providing baseline and 
other data, identifying and explaining environmental changes;  

7. promotion of national and international research, analysis and information programmes to 
identify, understand and disseminate information about threats to the environment from 
maritime operations, to contribute to defining problems, including analysis of the degree of 
risk involved, by which uncertainties are reduced, and developing and testing solutions to 
problems;  

8. consideration and adoption of economic incentives to encourage environmental 
responsibility so as to conserve the marine environment and avoid its further degradation;  

9. support for development of new and existing policies, programmes, guidelines or 
regulations, where appropriate, which contribute to the protection and enhancement of the 
marine and coastal environment consistent with IMO's mandate;  

10. that, as necessary and appropriate, IMO should, through programmes such as its Integrated 
Technical Co-operation Programme; assist countries to improve their capabilities in order to 
comply with IMO standards in the shortest possible time;  

10. where existing practices fail to provide adequate environmental protection, encouragement 
of the development and use of cost-effective interim protective measures within feasible time-
frames, which include best environmental practice and best available technology;  

11. promotion of clean technologies and waste minimization techniques for maritime activities, 
including use of best environmental practice and best available technology to ensure 
improving environmental performance.  

The precautionary approach should not be considered in isolation of other IMO practices, 
procedures and resolutions, including resolutions A.500 and A.777 and principles such as the 
"polluter pays" principle as reflected in Rio Declaration principle 16.  

Framework for incorporation of the precautionary approach into the programmes and 
activities of lMO  

5 In order to promote incorporation of preventive, precautionary and anticipatory approaches as 
identified above in the programmes and activities of IMO that might impact the environment, the 
decision-making and management framework outlined below should be followed.  

Consistent with resources and workload demands, the review and consideration should include 
environmental assessments and a systematic review of IMO's work.  

In developing measures to prevent or reduce pollution, priority should be given to the use of cost-
effective pollution prevention measures such as clean production, product substitution, and waste 
minimization. Not engaging in polluting activities should be considered as an option when there 
are imminent threats of serious or irreversible damage.  

Where pollution prevention measures are not available, discharge standards or other cost-effective 
measures to protect the marine environment should be established, based upon the best available 
scientific information. This should include consideration of the results of any environmental 
assessments used in step (1).  
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In developing environmental measures, consideration should also be given to the steps needed for 
their effective implementation. This might include enforcement provisions, verification procedures 
and techniques, achievable schedules and deadlines, and capacity-building and technical co-
operation programmes for developing countries.  

Where scientific uncertainties arise as to the sufficiency of standards, targets or the availability of 
appropriate technology, these uncertainties should be identified. The results should be used to 
incorporated into an action plan used to encourage and promote, within IMO and the Member 
States, research to reduce or eliminate the uncertainties. The outcome of such research should then 
be used to review and improve the measures adopted and to establish, where appropriate, phase-in 
dates for improved technology .  

Following development of measures, their effectiveness in protecting the environment and the 
extent to which they are actually implemented must be reviewed. If the measures do not prove 
effective or are not being successfully implemented, then appropriate corrective measures should 
be undertaken  

Review and consider environmental risks when prioritizing IMO's work  

(1)  

(2)  

(3)  

I:\MEPC\37\22-AI 1  

***  

Evaluate feasibility of pollution prevention measures  

Where measures under (2) are not available, use best available information and science to set 
standards  

(4)  

Identity implementation steps and procedures  

(5)  

Promote research or gather more data to reduce uncertainties or improve technology  

Assess effectiveness of implementation  

(6)  
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 Appendix 3:   Convention Concerning the Measures to be 
Taken Against Phylloxera vastatrix  

Signed at Berne,  17thSeptember 1878 
 
 

 His Majesty the Emperor of Germany, the King of Prussia, His Majesty the 
Emperor of Austria, the Apostolic King of Hungary, His Catholic Majesty the 
King of Spain, the President of the Republic of France, His Majesty the King of 
Italy, His most faithful Majesty the King of Portugal, the Swiss Confederation, 
considering the increasing destruction by Phylloxera and recognising the 
opportunity for common action in Europe for stopping, if possible, the progress of 
the malady in the affected countries, and for trying to preserve these regions until 
the day is saved, after having taken note of the Acts of the International 
Phylloxera Congress which met in Lausanne from 6 to 18 August 1877, are 
resolved to conclude a Convention with this aim, and have nominated as their 
representatives the following: 
 
His Majesty The Emperor of Germany, King of Prussia: 
 
• Le Sieur Henri de Roeder, Lieutenant General, Envoy Extraordinary of the 
Ministry and Plenipotentiary to the Swiss Confederation. 
 
• Le Sieur Adolphe Weymann, Confidential Councillor of the Regency, and 
Reporting Councillor at the Chancellery of the Empire. 
 
His Majesty The Emperor of Austria, Apostolic King of Hungary 
 
• Le Sieur Maurice Baron d’Ottenfes-Gschwind, Envoy Extraordinary and 
Plenipotentiary Minister to the Swiss Confederation. 
 
His Catholic Majesty The King of Spain 
• Le Sieur Don Narciso de Loygorri, Vicomte de la Véga, Chargé d’Affaires to the 
Swiss Confederation. 
 
• Le Sieur Don Mariano de la Paz Graëlls, Councillor for Agriculture, Industry 
and Commerce at the Ministry of [Fomento], Professor of Comparative Anatomy 
and Physiology at the Central University. 
 
The President of The French Republic 
• Le Sieur Bernard Comte d’Harcourt, French Ambassador to the Swiss 
Confederation. 
 
• Le Sieur Georges Halua du Frétay, Inspector General of Agriculture. 
 
His Majesty The King of Italy 
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• Le Sieur Louis Amédée Melegari, Senator, Minister of State and Envoy 
Extraordinary and Minister Plenipotentiary to the Swiss Confederation. 
 
• Le Sieur Adolphe Targioni Tozzetti, Professor of Zoology and Comparative 
Anatomy at the Royal Institute of Higher Practical and Improving Studies 
of Florence. 
 
His Most Faithful Majesty The King of Portugal 
 
• Le Sieur João Ignacio Ferreira Lapa, Councillor, Director and Professor, General 
Agricultural Institute, Lisbon, and Technical Commissioner at the Paris Exhibition 
in 1878. 
 
The Swiss Confederation 
 
• Le Sieur Numa Droz, Federal Councillor, Head of the Federal Department of the 
Interior. 
 
Le Sieur Victor Fation, Doctor of Philosophy (Natural Sciences). 
 
 Who after having announced their powers in a proper manner, agreed on the 
following articles: 
 
Art. 1. The contracting States undertake to complete, if they have not already done 
so, their national legislation with a view to assuring unified and effectual action 
against the introduction and the spread of Phylloxera. 
 
 This legislation should in particular provide for: 
 
1.1 The inspection of vineyards, gardens, glasshouses and nurseries, the 
investigations and verifications necessary for research on Phylloxera and 
operations with the aim of destroying it as far as possible. 
 
1.2 The delimitation of the areas infested by the malady, as the infestation 
gradually enters or spreads within these States. 
 
1.3 The regulation of transport of vine plants, debris and products of such plants 
as well as the plants themselves, bushes and horticultural products, in order to 
prevent the transmission of the infestation out of the infected areas within the 
State and transmission to other States. 
 
1.4 The packaging and transport of these items, as well as the precautions and 
arrangements to be taken in cases of infringement of the legislative measures. 
 
Art. 2. Wine, table grapes without leaves or shoots, grape pips, cut flowers, 
market-garden produce, seeds of all kinds and fruits are allowed to circulate 
freely in international trade. 
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Plants, bushes and the various products of nurseries, gardens, glasshouses and 
orangeries should not be introduced from one State into another except via the 
customs bureaux designated for that purpose by the adjacent contracting States 
and under the conditions defined in Article 3. 
 
Uprooted vines and dried vine shoots are excluded from international trade. 
 
Adjacent States agree to the admission into their frontier zones of harvested wine 
grapes, grape residues, composts, soils, used stakes and vine trainers, provided 
the said objects do not harbour phylloxera. 
 
Vine plants, cuttings and shoots should not be introduced into a State except with 
its consent and should not be traded internationally except via the customs 
bureaux designated and under the conditions of packaging indicated below. 
 
Art. 3. The objects listed at paragraphs 2 and 5 of the preceding article, having 
been accepted for international trade by the designated customs bureaux, should 
be accompanied by an assurance under the authority of the country of origin, 
showing: 
 
(a) that they originate in an area well known not to have been invaded by 
phylloxera and appearing as such on the special map established and kept up to 
date in each contracting State; 
 
(b) that they have not been recently imported. 
 
Vine plants, cuttings and shoots should not be traded except in wooden 
containers completely closed by means of screws, but nevertheless easy to 
examine and re-close. 
 
Plants shrubs, and the various produce of nurseries, gardens, glasshouses and 
orangeries must be completely wrapped: stems must be completely freed from 
soil; they should be surrounded by moss and must, in all cases, be wrapped in 
wrapping-cloth in such a way as not to allow the escape of any debris and to 
permit necessary checks. 
 
The Customs Bureau, at its discretion, shall make an examination of the items by 
official experts, who shall make an official report when they discover the presence 
of phylloxera. 
 
The said official report shall be sent to the State which is the country of origin in 
order that the contravention may be followed-up, if there is provision, through 
the appropriate channels in conformity with the legislation of the said State. 
 
No consignment in international trade should on any account contain vine leaves. 
 
Art. 4. The items stopped by a Customs Bureau for reasons such as not 
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conforming to the packaging conditions prescribed in the preceding article, shall 
be returned to their point of dispatch at the cost of the owner. 
 
The items on which the experts have detected the presence of Phylloxera shall be 
destroyed as soon as possible and on the spot by fire, together with their 
packaging. The vehicles which have transported them shall be immediately 
disinfected by adequate washing with carbon disulphide, or by any other 
procedure scientifically recognised to be effective and which shall be adopted by 
the State. Each State shall take measures to ensure this disinfection is thoroughly 
carried out. 
 
Art. 5. The contracting States, in order to facilitate co-ordinated action, undertake 
regularly to communicate to each other: 
 
5.1 the laws and regulations promulgated on the subject by each of them; 
 
5.2 the principal measures taken for implementation of the said laws and 
regulations, and of the present Convention; 
 
5.3 the reports or extracts from the reports of the various services organised to 
operate internally and at the frontiers against Phylloxera; 
 
5.4 all discoveries of Phylloxera outbreaks in areas believed to be uninfested and, 
if possible, of the causes of the outbreak (this communication shall always be 
made without any delay); 
 
5.5 all maps made for delimitation of uninfested areas and of infested or suspect 
areas; 
 
5.6 information on the spread of the plague in the areas where it has been 
detected; 
 
5.7 the result of scientific studies and practical experiences in vineyards with 
Phylloxera; 
 
5.8 all other documents concerning viticulture from this special point of view. 
 
These various communications shall be used by each of the contracting States for 
those publications which it shall make on the subject, which publications shall 
also be exchanged between them. 
 
Art. 6. When it is judged necessary, the contracting States shall be represented at 
an international meeting to examine the questions which arise from 
implementation of the Convention and to propose modifications in the light of 
experience and the progress of science. 
 
The said international meeting shall be held at Berne. 
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Art. 7. Ratifications shall be exchanged at Berne within the period of six months 
from the date of signature of the present Convention, or earlier if it is possible to 
do so. 
 
The present Convention shall enter into force 15 days after the exchange of 
ratifications. 
 
Any State may comply or withdraw from it at any time by means of a declaration 
to the Federal High Council of Switzerland, which accepts the mission of serving 
as intermediary between the contracting States for implementation of Articles 6 
and 7 herein. 
 
In testimony of which, the respective Plenipotentiaries have signed it and have 
appended their official seals. 
 
Done at Berne, the seventeenth day of September of the year one thousand eight 
hundred and seventy eight. 
 
V. Roeder                             G. Halua du Frétay 
Weimann                                  Melegari 
Ottenfels                                   Ad. Targioni 
Vicomte de la Véga                 Goão Ignacio Ferreira Lapa 
Mariano de la Plaz Graëlls     Droz 
B. d’Arcourt                              Victor Fatio 
 
 
 
 
 
Translation of the French text reproduced in Actes de la Conférence 
Internationale de Phytopathologie , 24 Février–4 Mars 1914 . Institut 
International d’Agriculture, Roma, 1914, pp. 237–241. 
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Appendix 4:  Chapter Summary Biosecurity Act 2014 (Qld) 

 

1. (1)  Chapter 1 describes the purposes and scope of the Act and defines key concepts.  
2. (2)  Chapter 2 imposes—  

(a) a general biosecurity obligation on persons dealing with biosecurity matter or a carrier of 
biosecurity matter; and  

(b) other obligations in relation to biosecurity matter that is prohibited or restricted matter; and  

(c) obligations on persons to notify an inspector about particular incidents.  

Chapter 3 establishes the functions and obligations of local governments and continues the Land 
Protection Fund.  

Chapter 4 deals with invasive animal boards and barrier fencing.  

Chapter 5 provides for codes of practice and guidelines to be made under this Act.  

Chapter 6 establishes procedures for dealing with biosecurity emergencies and risks.  

Chapter 7 provides for the registration of entities and places and a system for the identification 
and tracking of particular animals.  

Chapter 8 creates a permit process to allow particular dealings with biosecurity matter that is 
prohibited or restricted matter.  

Chapter 9 provides for the making of programs for the surveillance, and prevention and control, of 
biosecurity risks.  

Chapter 10 provides for persons appointed to perform functions under the Act to exercise powers 
and enter places, seize things and obtain information.  

Chapter 11—  

1. (a) establishes a scheme for payment of statutory compensation for particular damage or 
loss arising from action taken under this Act; and  

2. (b) deals with the effect of industry compensation schemes on statutory compensation.  

Chapter 12 deals with evidence, legal proceedings and the review of decisions made under the 
Act.  

Chapter 13 provides for the giving of biosecurity orders to persons to deal with biosecurity risks.  

Chapter 14 empowers the State to enter into agreements with other jurisdictions, local 
governments, industry bodies and natural resource management bodies to achieve the purposes 
of, and ensure compliance with, this Act.  

Chapter 15 provides for an accreditation scheme to enable convenient and efficient compliance 
with, or exemption from, particular requirements of this Act.  
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Chapter 16 establishes auditing processes for accreditations given, and agreements made, under 
this Act.  

Chapter 17 provides for the amendment, suspension and cancellation of particular authorities 
granted under this Act.  

Chapter 18 deals with miscellaneous matters for the administration of this Act.  

Chapter 19 repeals particular Acts and provides for savings and transitional matters.1078 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                
1078 Biosecurity Act 2014 (Qld) s 3. 
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Appendix 5:   

Suggested drafting changes to the Biosecurity Act 2014 (Qld) 

The suggested changes to the Act are in italics and highlighted. 

 

The change is to section 4(2)(iv), to include ecological integrity with other risks to 
be managed. 

4 Purposes of Act  
 
(1) The main purposes of this Act are as follows—  
(a) to provide a framework for an effective biosecurity system for Queensland that— 
(i) helps to minimise biosecurity risks; and  
(ii) facilitates responding to impacts on a biosecurity consideration, including responding to 
biosecurity events, in a timely and effective way;  
(b) to ensure the safety and quality of animal feed, fertilisers and other agricultural inputs;  
(c) to help align responses to biosecurity risks in the State with national and international 
obligations and requirements for accessing markets for animal and plant produce, including live 
animals and plants.  
(2) It is also a purpose of this Act to manage risks associated with the following—  
(a) emerging, endemic and exotic pests and diseases that impact on—  
(i) plant and animal industries, including agriculture, aquaculture, horticulture, fisheries and 
forestry industries; or  
(ii) the built environment; or  
(iii) companion or leisure animals; or  
(iv) ecological integrity, biodiversity and the natural environment; or  
(v) tourism, lifestyle and pleasure industries; or  
(vi) infrastructure and service industries, including power, communication, shipping and water 
supplies;  
(b) the transfer of diseases from animals to humans and from humans to animals;  
(c) biological, chemical and physical contaminants in carriers.  
(3) In this section—  
built environment means the environment, but having particular regard to the qualities and 
characteristics of locations, places and areas arising out of the existence of buildings and other 
examples of human activity.  
 
The changes are the inclusion of ecological integrity as a ’biosecurity 
consideration’ and the addition of section 5(2) to make ecological integrity the first 
priority in administration of the Act. 
  
5 How purposes are primarily achieved  
  
(1)The purposes of this Act are to be achieved primarily by—  
 
(a) imposing a general obligation on persons to prevent or minimise the impact of biosecurity 

risks on human health, social amenity, the economy and the environment and ecological 
integrity (each a biosecurity consideration); and 
 

 (b) regulating activities involving biosecurity matter or carriers; an 
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(c) including in risk-based decision-making under this Act the principle that lack of full scientific 
certainty should not be used as a reason to postpone taking action to prevent a biosecurity event or 
to postpone a response to a biosecurity risk; and  
(d) providing for flexible and timely ways of minimising and mitigating biosecurity risks; and  
(e) providing for monitoring and enforcement of compliance with this Act; and  
(f) providing for codes of practice relating to a person's obligations under this Act; and  
(g) providing for the chief executive to make guidelines or policies about the application of this 
Act and how a person may comply with obligations imposed under this Act; and  
(h) providing for a framework that improves the capacity of local governments, industry and the 
community generally to respond to biosecurity risks.  
 
(2) The maintenance of ecological integrity shall be the first priority when considering action or  
 making decisions under this Act. 
 
The change is the addition of section 23(2)(d) to include an obligation to eliminate 
or continuously reduce the impact of a ’biosecurity event.’  
 
23 What is a general biosecurity obligation  
 
(1) This section applies to a person who deals with biosecurity matter or a carrier, or carries out an activity, 
if the person knows or ought reasonably to know that the biosecurity matter, carrier or activity poses or is 
likely to pose a biosecurity risk.  
(2) The person has an obligation (a general biosecurity obligation) to take all reasonable and practical 
measures to prevent or minimise the biosecurity risk.  
(3) Also, the person has an obligation (also a general biosecurity obligation)—  
(a) to prevent or minimise adverse effects on a biosecurity consideration of the person's dealing with the 
biosecurity matter or carrier or carrying out the activity; and  
(b) to minimise the likelihood of causing a biosecurity event, or to limit the consequences of a biosecurity 
event caused, by dealing with the biosecurity matter or carrier or carrying out the activity; and  
(c) not to do or omit to do something if the person knows or ought reasonably to know that doing or omitting 
to do the thing may exacerbate the adverse effects, or potential adverse effects, of the biosecurity matter, 
carrier or activity on a biosecurity consideration; and 
(d) to eliminate or continuously reduce the impact of a biosecurity event.  
Examples of things that may exacerbate the adverse effects, or potential adverse effects, of biosecurity 
matter, a carrier or an activity—  
* •  
* failing to isolate an infected animal from a herd  
* •  
* failing to wash footwear before leaving a property on which anthrax is present  
* •  
* inappropriately disposing of leaf litter containing a plant virus or disease  
* •  
* failing to take reasonable steps to reduce contaminants in plants and animals, including, for example, by 
allowing designated animals (not including bees) to graze on land contaminated with heavy metals or by 
using water that may contain a contaminant to irrigate crops  
* •  
* failing to manage the impact of invasive plants and animals on a person's land  
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Appendix 6:  Guidance to assist with meeting the general 
biosecurity obligation 

 

The general biosecurity obligation is part of the shared responsibility approach to 
biosecurity in Australia – effective biosecurity requires a partnership with all 
members of the community accepting ownership and assuming their share of the 
responsibility for managing biosecurity risk.  Shared responsibility means 
everyone takes responsibility for biosecurity matters under their control.  
Everyone has an obligation to take action to protect Australia from pests and 
diseases. 

Biosecurity Queensland has issued guidelines about how it incorporates 
ecological integrity in its decision making.  The guidance in this advice is 
consistent with those guidelines.  It does not involve any extension of your formal 
obligations.  It is to assist you in meeting your general biosecurity obligation.  It 
applies to all the activities and land you are responsible for, and is necessarily in 
general terms. 

Information about specific issues in your situation will be available from 
reputable organisations such as regional councils, regional natural resource 
management bodies and State agencies and private advisers.  Taking advantage of 
these resources will help you identify whether you have a problem, the extent and 
nature of the problem, and where to go for help if you need it.  You may also have 
specific obligations under the biosecurity system for particular activities you are 
involved in, such as livestock management.  

You will be most likely to meet your general biosecurity obligation if you 
undertake your activities with the long term goal of achieving and sustaining 
ecological integrity.  The best approach to biosecurity is to avoid a problem 
arising.  The precautionary principle is effectively invoked whenever decisions 
have to be taken on the best available evidence, while accepting that uncertainties 
remain.  The following guidance covers applying ecological integrity and 
applying a precautionary approach. 

Ecological Integrity 

Formally, ecological integrity is the quality of an ecosystem in which natural 
ecological processes sustain the function, composition, structure and evolution of 
the system within the natural range of variation and can withstand and recover 
from most perturbations imposed by natural environmental dynamics or human 
influences.  An ecosystem is a dynamic, open system of plants, animals and other 
organisms, together with the non-living components of the environment. 
 
Applying ecological integrity involves conserving or restoring the variety of life 
and its supporting processes— the composition, structure and function of an 



 267 

ecosystem.  The aims are: 
 
• to help retain populations of all the native species that regularly live in the 

region, and to reduce the populations of non-native (feral) species 
(promoting ‘composition’) 
 

• to help retain or produce a varied landscape, consisting of native habitats 
linked where necessary across sustainably productive agricultural lands, 
mining, urban and infrastructure areas (promoting ‘structure’) 
 

• to maintain the goods and services gained from the ecosystems, including 
habitat for native species, agricultural production, clean water, healthy soils 
(promoting ‘function’). 

  
Weeds are a significant biosecurity issue, affecting production, the environment 
and amenity.  Ecological understanding of weeds is the foundation of an effective 
weed management program that can make the difference between success and 
failure.  For example, recurrence of weeds problems can be reduced or avoided by 
restoration of ecological integrity in an ecosystem. 

The often limited human and financial resources available for weed detection and 
management highlight the need for ecosystem level, rather than just species-level 
approaches, to weed management.  The ecological integrity approach, involving a 
whole of ecosystem approach, reduces the threat of weeds to production and the 
environment as well as creating resistant habitat and resilient landscapes. 

Action or decisions in biosecurity management should restore, reinforce or 
promote ecological integrity. You should avoid: 
 

• reducing the extent of a desired ecosystem, for example, a remnant forest or 
habitat for protected or vulnerable species  

• fragmenting or increasing fragmentation of an ecosystem, for example by 
clearing vegetation for roads or transmission lines  

• adversely affecting habitat critical to the survival of an ecosystem, for 
example, by pollution or inappropriate stock management 

• modifying or destroying non-living factors such as water, nutrients, or soil 
necessary for the survival of an ecosystem, for example, by reducing 
groundwater levels, or substantially altering surface water drainage 
patterns  

• causing a substantial change in the species composition in an ecosystem, 
including causing a decline or loss of functionally important species, for 
example through regular burning or flora or fauna harvesting, or 
inadequate control of potentially pest animals  

• interfering with the recovery of an ecosystem, or 
•  causing a substantial reduction in the quality or integrity of an ecosystem, 

for example by: 
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• generating disturbances of an ecosystem without compensating action to 
avoid weed invasion  

• causing regular release into the environment of fertilisers, herbicides or 
other chemicals or pollutants that kill or inhibit the growth and wellbeing 
of species in the ecological community. 

Using ecological integrity in your biosecurity management will have multiple 
benefits for your legal compliance.  You have a general obligation under the 
Queensland Environmental Protection Act 1994 not to cause environmental harm. 
The need for ecological integrity is invoked by the requirement in the Queensland 
Planning Act 2016 for protecting ecological processes and natural systems, 
including:  

•  conserving, enhancing or restoring the life-supporting capacities of air, 
ecosystems, soil and water for present and future generations; and  

•  protecting biological diversity. 

Commonwealth environmental protection laws apply to activities on many 
properties in Queensland.  The suggested approaches above to using ecological 
integrity as a basis for biosecurity management align with the self–assessment 
guidelines for determining whether an action is likely to have a significant impact 
on a matter of national environmental significance for the purposes of the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999. 

Precautionary Approach 
 
You will be less likely to encounter biosecurity problems if you apply a 
precautionary approach in your operations.  The following check list – provided 
as a practical guide to options, without suggesting any legal obligation - can assist 
with this: 
 
• base decisions on preferred ecosystem futures and on sustaining ecological 

integrity in the affected ecosystems, such as safeguarding productive assets 
from potential degradation by pests and diseases or on restoring degraded 
landscapes 

• seek the pathways to the preferred futures that are judged to have the lowest 
levels of risk for adverse consequences for the environment as well as for 
production and amenity 

• explicitly consider the potential environmental impact of the options available 
to achieve preferred futures 

• where possible, use well established measures (for example, through 
demonstrated application, studies or surveys) with the highest degree of 
certainty about the avoidance, reduction or amelioration of adverse 
environmental impacts  

• seek and use ‘cleaner production’ techniques to minimise negative impacts on 
the environment 

• integrate environmental protection and biosecurity management into 



 269 

enterprise activities  
• avoid decisions and action with irreversible consequences  
• where irreversible outcomes are unavoidable, choose an option that also 

avoids unacceptably large impacts, or is judged to have the least impact 
• monitor the outcomes of the decisions to detect early warnings of 

consequential problems 
• use continuous improvement or adaptive management processes to facilitate 

early detection and corrective action as needed in a timely, cost effective and 
environmentally 
 effective way. 

•  measure changes in ecological integrity, for example, by using natural capital 
value indexes that indicate the contribution of the environment to production 
and amenity outcomes 

• include a commitment to a precautionary approach in enterprise business and 
enterprise charters. 
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