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Abstract 

 

The aim of this research is to investigate the relationship between compact urban form 

and housing affordability. Sustainability is a key planning and development objective in 

the urban sector. In spite of the multifaceted relationships between urban form and 

sustainable development, the compact city is widely accepted as a form suitable for 

pursuing the goals of sustainability. One perceived undesirable impact of a compact city 

is its negative effect on housing affordability. Research on the influence of urban 

compaction on housing affordability has been undertaken for decades, yet empirical 

evidence has been rarely found in developing countries, including in Indonesia. While 

adopting a compact city concept in the nation‘s urban development policy and 

strategies, Indonesia faces problems of housing shortages, particularly for low-income 

groups. Thus, research on the relationship between compact urban form and housing 

affordability in Indonesia, including its policy implications, is essential. 

This thesis involves, i) a qualitative exploration of the compact city in Indonesia in 

order to understand existing conceptions and their application in urban development 

policies; ii) a quantitative examination using a case study approach to investigate the 

relationship between compact urban form and housing affordability in Indonesia. Three 

metropolitan areas in Indonesia, namely Bandung (BMA), Jakarta (JMA) and Medan 

(MMA), are used as case studies. The relationship between urban compaction and level 

of affordability are examined at metropolitan level using the three metropolises, and at 

neighbourhood level using the Bandung metropolitan area as a case study. Both 

qualitative and quantitative research designs are adopted in this thesis to provide further 

insight into the concepts of compact city planning, including its influence on housing 

affordability and implications for policy.   

This research has led to five published or submitted peer-review papers that flow from 

an integrated set of research methods. A qualitative method is used to seek 

understandings about the adoption of the compact city concept in Indonesia, as 

presented in Chapter 4. Stakeholders from governments (national, provincial and local 

level), academics, developers and urban residents were interviewed, and policy 

documents were collected for analysis. The research found that, at all levels of 

government, Indonesian policy makers view urban compaction as an important urban 



ii 

 

planning approach to curb urban sprawl, and to anticipate a combination of urban land 

depletion and the rapid growth of the urban population. A mix of uses, vertical housing 

and transit oriented development is perceived as the key feature for this concept, 

although within the urban population, a cultural impediment to high-rise living still 

exists. In Indonesia, specific, clear leadership in guiding the application of compact city 

policy at all levels, as well as the importance of the role of policy advocates, is vital in 

order to advance urban compaction policy as part of a national urban planning and 

development agenda. The findings of this research can aid in the development and 

evaluation of compact city policy in Indonesia, and shed new light on how Western 

planning movements are adopted in the context of a developing country.  

The link between urban compaction and housing affordability is examined using a 

quantitative approach. A transport cost component was incorporated into the measure of 

housing affordability to address the differences in the geographical locations of houses. 

A combination of housing and transport affordability at neighbourhood and 

metropolitan level was measured. The neighbourhood level analysis was conducted with 

data being gathered via household surveys in nine residential sites in the BMA. The 

results are presented in Chapters 5 and 6. Metropolitan scale analysis used secondary 

data from Indonesia‘s Central Statistics Bureau (BPS), the 2014 National Social-

economic Survey (SUSENAS), for 22 municipalities in the JMA, the BMA, and the 

MMA (Chapters 7 and 8). The results show that transport costs influenced overall 

housing affordability, and in some cases, households are making a trade-off between 

their housing and transport costs. In terms of urban compactness, it is shown that 

collecting adequate, comparable data for the three metropolises across a total of 22 

municipalities is challenging. Statistical information from various sources was collected 

to examine the urban compactness in terms of density, mix of uses, and intensity in the 

JMA, the BMA, and the MMA. Descriptive analysis was applied to explain the 

compactness of these metropolises. Regression analysis was then employed to examine 

the association between urban compaction and combined housing and affordability. The 

results in Chapter 8 show that, generally, compact urban form has the potential to 

promote housing and transport affordability by supporting higher density housing 

development and better accessibility to main daily travel destinations, such as jobs and 

schools. This thesis contributes to the growing literature on compact city and housing 

and transport affordability.  The research also has implications for policy in the urban, 
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housing and transport sectors in Indonesia, in terms of type of housing that may 

overcome combined transport and housing affordability, which is useful for a range of 

stakeholders, including urban planners, policy makers, and social science researchers 

across different disciplines. 
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1. Introduction  

The focus of this thesis is the relationship between a compact city approach and the 

combined housing and transport affordability, or location affordability, in Indonesian 

metropolises. This chapter provides an overview of the thesis, beginning with an 

introduction to the research background, followed by the significance of the research 

and its contributions. An outline of the research questions and the thesis structure are 

provided at the end of this chapter. 

1.1 Research background 

1.1.1 Compact city and housing affordability 

We are living in an urbanising world. Most populations and economic activities are 

concentrated in urban areas. As the United Nations (2016) reported, 54 per cent of the 

world‘s population were residing in urban areas by 2015 and this figure is projected to 

reach 58.2 per cent by 2025. The rapid growth of world‘s urban population will 

continue, particularly in Africa and Asia, which are expected to grow faster than other 

regions (Jenkins, Smith, & Wang, 2007; UN-Habitat, 2016; United Nations, 2014, 

2017). In Asian cities, the populations increase by around 44 million people each year, 

equivalent to 120,000 people every day who are in need of new dwellings, roads, and 

basic infrastructure (Roberts & Kanaley, 2006). The Asian region has three of the 

world‘s most populous countries, namely China, India and Indonesia. Both India and 

Indonesia are among ten countries that are expected to contribute greatly to the world‘s 

population increase over the period 2017 to 2050 (United Nations, 2017).  

Urbanisation has changed the way people live and interact with nature. Although 

urbanisation impacts on economic growth, social transformation has benefited and 

stimulated the development of many cities, however current urbanisation patterns, 

especially in developing countries, impose unwanted consequences. The cities‘ loss of 

peripheral productive agricultural land to housing and industrial factories through urban 

expansion increasingly accommodates a growth in population and economic activities. 

In major city centres, urban problems such as traffic congestion, air and water pollution, 

expanding slum areas, lack of basic services, and urban poverty are common, pushing 

disorganised urban expansion into surrounding suburban and rural areas. Such problems 
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are the consequences of ineffective urban control and a failure to balance urbanisation 

growth, industrialisation and economic development (Jenkins et al., 2007).  

Spatial expansion towards suburban areas, or in many cases urban sprawl, occurs during 

the urbanisation process to accommodate the rapid growth of the urban population. This 

expansion is driven by many different factors, including a desire to experience a low 

density lifestyle, with a better environment and greater privacy from crowded inner city 

areas, rising disposable income, cheaper land and housing, employment 

decentralisation, and enhanced individual mobility with an improvement in public 

transport and access to suburban areas (Roberts & Kanaley, 2006; Wang & Zhou, 1999; 

Zhang, 2016). The concept of compact urban form is often introduced as an alternative 

to the continuous extension of urban built up areas.  

Compact urban form is promoted by a set of policies that have been labelled the 

‗compact city‘ in contemporary planning practice to counteract the perceived negative 

social, economic, and environmental impacts of sprawl (Breheny, 1996; de Roo, 2000; 

Jenks & Burgess, 2000; Nelson, Sanchez, & Dawkins, 2007; OECD, 2012; Troy, 1996). 

Despite the ongoing debate on how a compact city should be defined, and on their 

merits, it is widely considered to be a form of the sustainable city, as demonstrated by 

the political support for the creation of sustainable cities by the implementation of 

compact development in both developed and developing countries (Burton, 2000b; 

Burton, Jenks & Williams, 1996; Jenks & Burgess, 2000). Countries such as the UK, 

the USA and Australia have been adopting a compact city approach in their urban 

policy for over thirty years. In Asia, Hong Kong and Singapore are seen as examples of 

sustainable high-rise, high density and mixed-use cities. However, the relationship 

between sustainability and urban form is complex. The claimed advantages and 

disadvantages of urban compaction are continuously being examined in the academic 

and the professional worlds.  

Research into urban compaction shows that its advantages include lower car-dependent 

travel demand, which then reduces fuel consumption and emissions (Bento, Cropper, 

Mobarak, & Vinha, 2005; Masnavi, 2000; Newman & Kenworthy, 2000; Thomas & 

Cousins, 1996), better access to urban services and facilities (Bramley & Power, 2009; 

Burton, 2000b; Kaido, 2006), and preservation of rural or agricultural land (Clark & 

Tsai, 2000; Llewelyn-Davies, 1994). The opposing view suggests that the claimed 

advantages of compact development policy are often based on doubtful assumptions, 
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and that they lack convincing evidence (Gordon & Richardson, 1997; Searle, 2004; 

Stretton, 1996; Troy, 1996). Disadvantages include poorer access to green space, 

increased crime levels, higher risk of respiratory disease, less domestic living space, and 

lack of affordable housing (Burton, 2000b). Further debate over the compact city relates 

to its relevance in the context of various urban settings (i.e., developing countries) and 

scale (i.e., metropolitan, cities, neighbourhood) which hold distinct characteristics 

(Jenks & Burgess, 2000) and the importance of the planning and design of urban 

compaction to achieve sustainability goals (Hall, 2010; Jenks & Dempsey, 2005; Ng, 

2010). 

The undesirable impacts of compact development are mostly related to social issues, 

such as decreases in housing affordability (Burton, 2000b; Chang & Chen, 2016; 

Mortezaei, 2012). It has been suggested that some compact urban development 

strategies, such as density regulation and urban growth boundaries, will limit 

developable land and housing supply, thereby increasing housing prices and reducing 

affordability (Addison, Zhang, & Coomes, 2013; Grimes & Liang, 2009; Nallathiga, 

2006). Yet, several studies have revealed that urban growth boundaries had no 

significant impact on housing prices (Downs, 2002; Jun, 2006; Phillips & Goodstein, 

2000). Higher land prices in contained urban areas do not harm affordability as long as 

there is balanced housing supply and demand. Even though the supply of large-lot 

single family housing stock will be reduced, this land cost effect could be offset by 

increasing the supply of other housing types, such as higher density residential 

development which consumes less land (Voith & Crawford, 2004), and affordable rental 

housing (Dawkins & Nelson, 2002).  

Furthermore, recent research contends that true affordability is not merely based on 

housing cost (CTOD & CNT, 2006; Gabriel, Jacobs, Arthurson, Burke, & Yates, 2005; 

Haas, Newmark, & Morrison, 2016). Incorporating transport costs into housing 

affordability calculations produces a more accurate portrayal of a household‘s burden in 

fulfilling housing needs and suggests that householders living further from the city 

centre are more affected (Buchanan, Evans, & Dodson, 2005; Haas, Makarewicz, 

Benedict, Sanchez, & Dawkins, 2006; Isalou, Litman, & Shahmoradi, 2014; 

Vidyattama, Tanton, & Nepal, 2012; Yates & Gabriel, 2006). The cost of housing is 

generally the highest of household expenses, and transport costs are around the second 

highest cost, or in several developing countries, are even equal to those of housing 
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(Haas et al., 2006). This cost of transport is dominated by commuting costs from home 

to work or from home to school. The trade-off between expensive land for housing in 

the inner city and relatively high transport costs to commute from the outer city or 

suburban residential areas to activities centred in the inner city, remains an issue 

requiring further insight to assist with improved policy response. 

1.1.2 Urbanisation and Indonesian cities 

As the fourth largest country in the world by population, Indonesia is also facing rapid 

increases in urban growth. Historically, the proportion of urban dwellers in Indonesia 

has increased significantly from only 22.3% in 1980 to 30.9% in 1990, 42% in 2000, 

and 49.8% by 2010 (Badan Pusat Statistik, 2002, 2010). In 2017, around 55% of all 

Indonesians or nearly 148 million people lived in urban areas, although the population 

is unevenly distributed and is concentrated in a few metropolitan areas on Java Island, 

such as Jakarta, Surabaya and Bandung (World Bank, 2018). Indonesia‘s Central 

Statistics Bureau has projected that this figure will continue to rise to 60% by 2025. 

Although the proportion of the urban population has increased, the annual growth rate 

of urban localities actually declined from 4.4% during 1990-2000 to 3.30% over 2000-

2010, and the rate of total population growth has also declined (Badan Pusat Statistik, 

2002, 2010).  

Urbanisation in Indonesia is stimulated mainly by domestic and foreign investment in 

key major cities, which integrates these cities into the global economy, so that they 

become the centres of industrialisation and economic activities (Firman, Kombaitan, & 

Pradono, 2007; Rustiadi et al., 2014; Sarosa, 2006). The investments, which mostly take 

place in industrial and financial sectors, have encouraged development in other sectors 

such as property, indicated by the construction of housing, hotels and shopping centres, 

which promote urban lifestyles (Firman et al., 2007). Accordingly, the population 

streams into urban areas in search of better lives and employment opportunities. As 

reported by the World Bank (2018), urban areas, particularly metropolitan areas, 

provide better economic opportunities for formal employment and jobs in manufacture 

and service sectors. Furthermore, advances in transportation and communication 

infrastructure development also play a large role in facilitating the flow of capital and 

population, and the expansion of urban areas (Andrea, 2015). 
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As economic activity and urban population grow, there is need for more space. Thus, 

urban growth in the major cities in Indonesia is indicated by the expansion of built up 

areas, mostly unplanned, through conversion of non-urban areas on the cities‘ 

peripheries and along main roads. Industrial factories built on what used to be rice fields 

are very common along major roads (Sarosa, 2006), notably along the corridor between 

the Jakarta - Bandung Metropolitan Region. This process has made the distinction 

between rural and urban areas unclear. Both agricultural and non-agricultural activities 

take place side by side in areas adjacent to the urban centres (Firman, 2009). In addition 

to factories, to a great extent residential development has expanded, in the form of 

housing development projects as well as new dormitory towns, extending the urban 

built up areas beyond the city boundaries (Winarso, 2002). The trigger for this booming 

expansion in housing development in suburban areas is the increasing price of land in 

the inner city, due to the imbalanced ratio between the supply and demand in supply of 

land for housing. Accordingly, there are other consequences such as diminishing 

agricultural land, and higher energy consumption from longer trips from home to work. 

In addition, the scarcity of land and housing in the inner city generates the proliferation 

of informal housing as a survival strategy for the urban poor, in order to provide 

themselves with dwelling units, later transformed into a distinct urban settlement form 

known as the kampung (Tunas & Peresthu, 2010). 

In 2008, Indonesia adopted the compact city concept in its national urban planning and 

development policy and strategies, which advocate efficient use of land (National 

Development Planning Board, 2010). One of the aims is to prevent further extension of 

the built up area beyond metropolitan boundaries, led by residential development in 

suburban areas. On the other hand, the housing shortage, estimated at 15 million units in 

2014 (Diela, 2014), is a growing problem in Indonesia with its rapid population growth. 

Yet in Indonesia, the research and practice of implementing compact city policies, as in 

many developing countries, is still limited. Little is known about the impacts of the 

social sustainability of urban compaction, including housing affordability. As Indonesia 

is pursuing dual agendas of curbing urban sprawl by adopting compact city policy and 

preserving affordable housing, it is important to understand how they interact.  This 

dilemma is the focus of this thesis. 
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1.2 Research significance and contributions 

While research into the impact of urban compaction on housing affordability has 

proliferated since the 1990‘s, empirical evidence is rarely found in relation to 

developing countries, including Indonesia. This research is actually the first of its type 

in the Indonesian context, investigating the effect of urban compaction on housing 

affordability and integrating transport cost into the housing affordability measure. Thus, 

this research is crucial, not only for its contribution to the body of knowledge in the 

urban and housing field of study, but also because of its practical formulation of urban 

and housing development policy and strategy in Indonesia.  

This thesis provides the first understandings of Indonesian interpretations of urban 

compaction drawn from interviews with key persons within governments, academia, the 

private sector and ordinary urban citizens. It uses new methods, not used in this field of 

research before, to statistically test compaction‘s effect on the affordability of housing 

and transport.   

1.3 Research questions 

The overarching aim of this research is to understand the implications of compact city 

policies for Indonesian cities, particularly their effect on housing affordability. In order 

to achieve the aim, this research will address the following questions:  

Overarching question: 

How should compact city policies be pursued in Indonesia to promote housing 

affordability? 

Research Questions: 

1. How do Indonesian governments, academics, developers, and citizens conceive of 

the compact city? 

2. How does density influence housing and transport affordability in Indonesia?  

3. What is the relationship between urban compaction and combined housing and 

transport affordability in Indonesia? 
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1.4 Structure of thesis 

This thesis is structured in nine chapters including an introduction, literature review, 

methodology, five results chapters and a conclusion. The results chapters are in the form 

of published and in review manuscripts formatted to meet the requirements of the peer-

reviewed conferences and academic journals that they have been submitted to. There are 

also detailed literature reviews of each results chapter in accordance with the 

requirements of conference and journal manuscripts. There is therefore some repetition 

among the results chapters, including in the descriptions of study sites and reference 

lists. A separate reference list for each chapter is included at the end of each chapter. 

The thesis was prepared in accordance with Griffith University‘s policy of including 

research papers in a thesis. For reference, this policy is provided in Appendix A. 

2. Literature review 
 

2.1 Compact city discourse 

Despite the extensive literature on compact cities, a uniform definition does not exist 

(Neuman, 2005). Although the impact on the major long-term sustainability remains 

unsettled (Echenique, Hargreaves, Mitchell, & Namdeo, 2012) it is often said that a 

compact urban form is the opposite of low-density and dispersed urban development, 

generally known as urban sprawl, which is considered to be a less sustainable urban 

form. Contrary to the compact city, a sprawling city is the product of automobile-based 

living that requires more fuel consumption and consumes more living space. However, 

it has also been argued that this dispersed urban form is economically and socially 

sound by reducing restriction on land supply, which then lowers land prices, reduces 

housing cost, and may improve the quality of life (Echenique et al., 2012; Glaeser & 

Kahn, 2004; Gordon & Richardson, 2001).  

There are several features that frequently appear in the literature which reflect the way a 

compact city is conceived. As an urban form, it is often defined as a high-density and 

mixed-use urban settlement with unambiguous boundaries, where urban activities are 

centralised and located in spatial proximity. Dantzig and Saaty (1973, p. 28) see the 

compact city as optimising vertical space use by ―stacking the city‖, concentrating and 

designing the city into a space within walking distance and intensifying urban activity. 

Supporting the notion of intensification, Elkin, McLaren, and Hillman (1991, p. 16) 
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promoted ―the intensification of the use of space in the city‖ with higher residential 

density and centralisation of urban activities. In her research on the relationship between 

urban compactness and social equity, Burton (2000b) concluded that density, mixed 

land-use and intensification are the attributes that represent a compact city. 

Furthermore, Newton (2000) and  Elkin et al. (1991) added a focus on the promotion of 

public transport, walking and cycling as characteristics of urban compaction. A more 

comprehensive description of the concept was summarised by Burgess (2000, pp. 9-10) 

who described a compact city approach as ―to increase built area and residential 

population densities; to intensify urban economic, social and cultural activities and to 

manipulate urban size, form and structure, and settlement systems in pursuit of 

environment, social, and global sustainability benefits derived from the concentration of 

urban function‖.  

The compact city is mostly considered to be a form of a sustainable city (Jabareen, 

2006). The many claimed benefits and drawbacks of the compact city concept are built 

on environmental, social and economic grounds. Purported advantages summarised by 

Burton (Burton, 2000a, p. 1969; 2003, p. 538) include conservation of the countryside, 

less need to travel by car which reduces fuel emissions, support for public transport, 

walking and cycling, better access to services and facilities, more efficient utility and 

infrastructure provision, and revitalisation and regeneration of inner urban areas. Of all 

the arguments, the most explored is the claim that the compact city will lead to a better 

quality environment. Some scholars suggest that compact urban form will lead to 

significant environmental improvements because of reduced private car use, fuel 

consumption and greenhouse gas emissions (Masnavi, 2000; Newton, 2000). While it 

might be true that more compact urban form reduces energy consumption and 

greenhouse gas emissions from transport, more recent research shows that when 

considering households‘ energy consumption and emissions in different housing types 

and locations, the impact of the compact city is not clear in supporting these benefits 

(Gray, Gleeson, & Burke, 2010; Perkins, Hamnett, Pullen, Zito, & Trebilcock, 2009; 

Randolph & Troy, 2007).  

In contrast, perhaps the least explored impact is on social sustainability. Burton 

(2000b), in her research on the social impacts of compact cities, examined 12 social 

equity issues in 25 cities in the UK. Compactness delivered both positive and negative 

effects. Positive impacts include improved public transport use, a lower death rate from 
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mental illness, reduced social segregation, greater scope for walking and cycling, better 

job opportunities for lower skilled workers and better access to facilities. Similar 

findings were provided by Kaido (2006) whose research on 49 cities in Japan indicated 

that high density offers high accessibility of facilities in urban areas with large 

populations. On the other hand, the promotion of compact urban form posed some 

negative effects including less domestic living space, lack of affordable housing, poor 

access to green space, increased crime levels and a higher death rate from respiratory 

disease (Burton, 2000b; Lin & Yang, 2006). 

2.1.1 Urban compactness attributes 

From the literature, several characteristics of urban compaction can be identified 

including density, mix of land use, urban intensification, and an efficient public 

transport system (Burton, 2002; Kustiwan, Nuryanto, & Kurniadi, 2007; OECD, 2012; 

Xie, 2010).  The density and mix of land use are classified as ‗the product‘, while urban 

intensification is labelled as ‗the process‘ of compact city making (Burton, 2002). An 

efficient public transport system is an effective way to enable urban areas to function 

effectively by facilitating mobility in urban areas (OECD, 2012). The following 

paragraphs document and discuss these features. 

Density is the most prominent feature of urban compaction. It is a major morphological 

element of a compact city, distinguishing it from urban sprawl (Tsai, 2005). The 

concept of density is multifaceted. Although density often provides an objective 

measure, it can also be assessed subjectively. The first facet relates to physical density, 

which measures population density and building density. Meanwhile the latter refers to 

perceived density, an individual‘s subjective perception about density in a given area, 

which comprises the concept of spatial and social density (Cheng, 2010). Density is 

mostly measured in physical approaches such as population density, housing density, 

and built up area density. However, peoples‘ perception of density is also important, 

especially with regard to the notion of high density, which is promoted in the compact 

city concept. This perception varies from person to person, from culture to culture and 

from location to location (Cheng, 2010). Cities in the Global South, particularly the 

already dense Asian cities, tend to translate high-density into high-rise (vertical) 

development instead of low- to medium-rise (horizontal) development (Zhang, 2000; 

Lau, Wang, Giridharan & Ganesan, 2005).  Another important aspect of density is its 

distribution pattern across the city. Recently the tone of the literature on the compact 
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city has shifted from a monocentric to a polycentric structure of urban compactness, 

also known as ‗decentralised concentration‘, mainly based on transit oriented 

development (Bertolini, 2005; Okabe, 2005).  

Mixed land use is another key aspect of a compact city. The spatial proximity of 

different urban activities and services within an area should improve its accessibility, 

increase walking or cycling trips and reduce automobile use. Besides access to urban 

services, social interaction is expected to arise in mixed-use urban settlements. This 

horizontal mix of uses refers to the mixture of land uses within streets or 

neighbourhoods (Burton, 2002). Furthermore, a combination of various urban functions 

or vertical mix of use may occur within a building. Different functions are often located 

on separate floors, in order to mix residential and commercial activities (Burton, 2002; 

Litman & Steele, 2017).  

Intensification is generally defined as the process of making cities more compact 

(Burton, Jenks, & Williams, 1996). According to Burton (2002), the main reasons for 

intensification are to reduce travel demand by car, to conserve land, and to encourage 

redevelopment of derelict city centres. It has been argued that this process ensures the 

fullest use of urban land, either by urban infill development or creation of a new town 

(Jabareen, 2006). However, intensification implies a containment or consolidation 

policy where development is accommodated within urban boundaries instead of taking 

place in greenfield locations outside these boundaries. Intensification is indicated by 

several aspects such as an increase in population growth and density, an increase in 

urban infill and new development, an increase in the mix of uses within the city 

boundary, and an increase in the uses of an individual building (Burton, 2002; Kustiwan 

et al., 2007; OECD, 2012).  

Lastly, another important feature of urban compactness is an efficient public transport 

system (OECD, 2012; Xie, 2010).  As suggested by Newman and Kenworthy (2000), 

higher density urban development tends to have less dependence on private cars and 

stimulates more walking, cycling and public transport use. Numerous attempts have 

been made to measure this feature. The indicators used in studies measure the supply of 

public transport system, such as the ratio of public transport to total population, number 

of stations, and length of rail, or the performance of intra urban transport such as 

percentage of commuters using public transport and distance of commuting trips. 

However, both types of indicators do not capture the key mobility or accessibility 
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aspects. Indices such as distance to transit station and destination accessibility have 

been employed to capture public transport efficiency in connecting a station area 

neighbourhood to activities throughout the metropolitan areas (Xie, 2010). 

Various sets of indicators to measure a compact city exist. Burton (2000b) established 

comprehensive indicators to evaluate the compactness of 25 towns and cities in the UK 

using three main features: density, mix of use and intensification. Other scholars have 

based their urban compaction measures on Burton‘s work. Lin and Yang (2006) devised 

indicators to examine the compactness of 92 small and medium sized cities in Taiwan, 

while Kustiwan et al. (2007) examined Bandung and Semarang metropolitan areas in 

Indonesia. More recent studies added more characteristics to the measurement. Xie 

(2010) incorporated public transport system indicators in her research of urban 

compaction in Beijing City. She argued for the importance of measuring the availability 

and utilisation of public transport as one of the main objectives of a compact city. In 

addition, proximity to a public transport station is also considered as another indicator 

to assess the urban areas‘ linkage to the public transport system (Lee, Kurisu, An, & 

Hanaki, 2014; OECD, 2012). The indicators derived from compact city features are 

described in Table 2.1. These indicators have been used to assess the degree of urban 

compactness in a number of countries. 
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Table 2.1 Compact city indicators 

Urban 

Compaction 

Attribute 

Indicator Description Burton 

(2000b) 

Lin and 

Yang 

(2006) 

Kustiwan 

et al. (2007) 

Xie (2010) OECD (2012) 

Location   UK Taiwan Indonesia China Australia, 

Canada, France, 

Japan, USA 

Density Gross population 

density 

Persons per hectare within 

administrative district 

X  X X  

Households per hectare within 

administrative district 

X  X X  

Net population density Persons per hectare within built-up area 

of district 

X  X X X 

(*) 

Households per hectare within built-up 

area of district 

X  X X  

Persons per hectare within residential 

area of district 

X X 

(**) 

X X 

(***) 

 

Households per hectare within 

residential area of district 

X  X X 

(***) 

 

Employment density Number of employees per urban area  X  X  

Number of secondary and tertiary 

employees/construction area 

   X  

Population-weighted Average ward density, in persons per 

hectare 

X  X X  

Sub-centres Extreme and variations in ward 

densities 

X  X X  

Housing form Percentage of low density housing X     

Percentage of high density housing X     

Percentage of small dwellings X  X   

Percentage of large dwellings X  X   
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Urban 

Compaction 

Attribute 

Indicator Description Burton 

(2000b) 

Lin and 

Yang 

(2006) 

Kustiwan 

et al. (2007) 

Xie (2010) OECD (2012) 

Location   UK Taiwan Indonesia China Australia, 

Canada, France, 

Japan, USA 

Share of multifamily houses in total 

housing units 

    X 

Building density Area of floor space per area of urban 

development land 

 X    

Mix of uses Balance of uses Quantity of key facilities X  X X  

Ratio of residential to non-residential 

land 

X X X X 

(****) 

 

Ratio of households with access to 

water services 

  X   

Ratio of households with access to 

electricity 

  X   

Ratio of households with waste water 

treatment facility 

  X   

Matching jobs and 

homes 

Job-housing index (number of 

employees for the secondary and 

tertiary/total permanent population) 

 X  X  

Balance between jobs and homes at the 

neighbourhood scale 

    X 

Housing-retail mix Number of retail employees/number of 

residents 

 X    

Matching local 

services and homes 

Balance between local services and 

homes at the neighbourhood scale 

    X 

Proximity to local 

services 

Share of population within walking 

distance (e.g., 500m) of local services 

    X 

Trips on foot and by 

bicycle 

Share of trips on foot and by bicycle 

(for commuting/all trips) in total trips 

    X 

Land use Change in land uses   X   

Land cover Share of urban land within metropolitan 

area 

    X 
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Urban 

Compaction 

Attribute 

Indicator Description Burton 

(2000b) 

Lin and 

Yang 

(2006) 

Kustiwan 

et al. (2007) 

Xie (2010) OECD (2012) 

Location   UK Taiwan Indonesia China Australia, 

Canada, France, 

Japan, USA 

Horizontal mix/spread 

facilities 

Variation in number of key facilities per 

postcode sector 

X     

Vertical mix Incidence of mixed retail/residential X     

Incidence of mixed 

commercial/residential 

X     

Overall provision and 

spread of facilities 

Mix and number of facilities within 

postcode sector 

X     

Intensification Increase in population Rate of in-migration X     

Rate of population growth   X  X 

Increase in 

development 

Rate of new house building X  X   

Rate of derelict land reclamation X    X 

Rate of planning approvals X     

Rate of built-up area increase     X 

Increase in density Change in population density X X    

Change in building density  X    

Change in employment density  X    

Increase in density of 

sub-centres 

Change in density of most dense sub 

district 

X  X   

Intensive use of 

buildings 

Vacancy rates of housing and offices     X 

Transport Public bus Number of motor buses and trolley 

buses per 10 thousand persons 

   X  

Density of motor buses and trolley 

buses 

   X  

Number of passengers per total 

permanent population 

   X  
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Urban 

Compaction 

Attribute 

Indicator Description Burton 

(2000b) 

Lin and 

Yang 

(2006) 

Kustiwan 

et al. (2007) 

Xie (2010) OECD (2012) 

Location   UK Taiwan Indonesia China Australia, 

Canada, France, 

Japan, USA 

Subway Numbers of subways per 10 thousand 

persons 

   X  

Density of the subways    X  

Number of passengers per total 

permanent population 

   X  

Trips using public 

transport 

Share of trips using public transport (for 

commuting/for all trips) in total trips 

    X 

Proximity to public 

transport 

Share of population (and/or 

employment) within walking distance 

(e.g., 500m) of public transport stations 

in total population 

    X 

Trip distance Average trip distance for commuting/all 

trips 

    X 

* :  Population of urban land within metropolitan area. 

** :  In residential and commercial land. 

*** :  In residential and mining land. 

**** : Land use variety index; including residential and mining land, transportation land, and land for irrigation work.
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2.1.2 Compact City Policy and Practices 

While the concept of the compact city and its relation to sustainable urban development 

has been continually challenged, its acceptance in urban planning practice has spread 

worldwide. Compact city policies and key implementation programs from developed 

and developing countries‘ experiences are addressed in the following section to 

recognise the reason, general similarities and differences between countries in applying 

a compact urban approach. 

Most European cities, for a variety of reasons (defence, land ownership, transport 

accessibility) have historically been built in a compact form and even with the post war 

pressures of the car retained compact city approaches reinforced by the vision of the 

Commission of European Communities in the 1990‘s (de Roo, 2000, p. 32). The 

achievement of sustainability goals and strong implementation policy characterised 

urban compaction in European countries. In the US, urban containment is promoted 

through the Smart Growth movement in response to increases in urban sprawl. Policy 

makers in the American states and metropolitan governments have emphasised the 

transit oriented development model and encouraged development within urban growth 

boundaries (Nelson et al., 2007). Unlike European countries, the main concern in 

Australia regarding the negative impact of urban sprawl is not necessarily related to an 

issue of land scarcity. Since Australia adopted a policy of urban consolidation in order 

to reduce the government‘s investment in infrastructure services (Troy, 1996), the 

concerns are mostly economic.  

In developing countries, the compact city approach is focused more on improving 

quality of life and socio economic sustainability, rather than a mere attempt to make 

cities denser. Because of the different socio economic conditions of urban populations, 

providing basic human needs to meet a demand derived from rapid population growth is 

inevitable.  Compact cities in developing countries must be focused on the 

‗development side‘ of the sustainability agenda (Burgess, 2000, p. 13) .  

In developing countries, high-density cities have often emerged naturally, in an 

unplanned manner. Population densities are much higher than those of developed 

countries due to high rates of population growth and urbanisation. Because of the 

generally lower per capita income, housing lots are relatively small, compared to those 
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of citizens in wealthy cities. Large-lot single-family houses depend on cars have 

gradually emerged for a small group of urban inhabitants with an increasing per capita 

income; despite this, basic infrastructure provision and environmental degradation still 

occurs to a great extent. Thus, the focus of compact city policy in developing countries 

is somewhat different to that of its wealthy counterparts. Policy makers in developing 

countries need to focus more on designing better quality high-density living, which is 

more crucial than a focus on densification. 

Hong Kong was a developing country when it first initiated urban compaction as a 

response to extreme rapid population growth and limited developable land. Although 

environmental sustainability concerns arose, Hong Kong has experienced benefits from 

compact city approaches as the high rise and high density developments helped to meet 

housing needs, provided easy access to urban facilities and amenities and significantly 

reduced commuting times, since business workplaces and residences were all located 

within the city centre (Zhang, 2000).  

The Brazilian government has implemented guided densification and urban 

intensification in cities such as Rio de Janeiro, Curitiba and Sao Paulo to avoid the 

adverse impact of unplanned compactness. Since 1965, the Curitiba government has 

applied densification policies in its master plan. The plan encouraged mixed use and 

higher density development along designated transport corridors that allowed the 

integration and construction of efficient public transit systems (Acioly Jr., 2000). The 

core of the policy is linking urban intensification with the availability of public transit. 

This policy has successfully altered the form of Curitiba from a radial concentric to a 

linear urban growth pattern that has proven to be more sustainable, with less congestion 

and more efficient use of land.  

Compact city policy in India was adopted in 1990 with the Delhi City master plan 

(Kumar, 2000). The plan outlined the decentralised concentration densification policies, 

encouraging the development of group housing, rather than single plots, to lodge more 

households using the same amount of land.  The Delhi master plan also included a 

‗containment policy‘ which promoted self-contained planning by mixing various uses of 

land such as work, education and leisure in one subdivision to lower travel demand. The 

compact city planning approach in India, as in other developing countries, not only 
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focuses on a high density and high intensity approach, but also focuses on creating a 

higher quality of life for its present and future residents. 

2.1.3 Compact City and Social Equity 

A compact urban form is pursued for any number of reasons, most of which relate to the 

promise of its sustainability, including social sustainability. As the prominence of the 

social dimension in the sustainable development concept has been highlighted, there 

have been many attempts to define social sustainability. Bramley and Power (2009) 

identified two key dimensions of social sustainability within an urban context; these are 

the social equity and sustainable community issues. The first dimension, social equity, 

is centred upon the equitable allocation of key services (Bramley & Power, 2009; 

Dempsey, Bramley, Power, & Brown, 2011) or intra-generational equity. Furthermore, 

fairness should also be transferred to the next generation, as pointed out by Elkin et al. 

(1991, p. 203): ―sustainable development involves more than environmental 

conservation; it embraces the need for equity. Both intra-generational equity providing 

for the needs of the least advantaged in society, and inter-generational equity, ensuring a 

fair treatment of the future generations, need to be considered‖. The second dimension, 

sustainable community, is focused more on the collective aspect of social life, which 

encompasses several dimensions such as social interaction or networks within 

communities, community participation, stability, safety and security, and sense of place 

(Dempsey et al., 2011). This thesis focuses on the social equity dimension of social 

sustainability, particularly in the context of urban planning and development.  

Social equity itself is a broad and dynamic concept, which has been applied in many 

fields (Frederickson, 2010). Accordingly, social equity has several interpretations. 

Burton (2003, p. 539) suggested that perhaps the most relevant concept of social equity 

in relation to urban form is rooted in the distributive justice concept, which refers to 

fairness in the distribution of public goods. Furthermore she stated that the term 

encompasses both the justice of the end result of resources apportionment (outcome 

justice) and fairness in the process of its allocation (process justice). Bramley and 

Power (2009) specify that social equity involves the issues of justness in access to 

services, facilities, and opportunities for all sectors of society, such as health and 

education services, green space, culture and recreation facilities, transport, access to 

jobs and affordable housing. Litman (2002) identified two general types of equity to 
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evaluate transport decisions. These are horizontal equity, which focuses on treating 

everyone equally and embraces the ―user pays‖ principle, and vertical equity, which 

suggests that allocation of benefits should somehow demonstrate a positive 

discrimination toward a disadvantaged group. Conditions of income, social class, need 

and ability define the term of ‗the disadvantaged‘. In conclusion, the term social equity, 

for the purposes of this research, is defined as fairness and equality in access to 

resources, services and opportunities, with a focus on the satisfaction of the needs of the 

worst off in the context of urban planning and development. 

2.1.4 The relationship between compact city and social equity 

The relationship between social equity and the compact city concept has been the 

subject of a continuing discussion in urban planning studies (Burton, 1996; Nelson et 

al.,  2007). The identified impact of urban compactness on social equity comprises 

various issues regarding the quality of life, including access to urban facilities and green 

open space, public transport use, active transport promotion such as walking and biking, 

community health conditions, crime rates, social cohesion, and housing affordability 

(Bramley & Power, 2009; Burton, 2000b; Dempsey et al., 2011; Kaido, 2006).  

Housing is, perhaps, the area in urban planning which has the greatest social effects 

(Levy, 2003). Some scholars argue that housing affordability may have worsened due to 

compact development policies implemented in metropolitan regions. Burton (2000b) 

identified five negative impacts compact city approaches have on social equity, 

including lack of affordable housing. Urban compaction, in order to maintain 

environmental quality, limits urban development within growth boundaries and reduces 

developable land, thus the land price, especially in the city centre, will rise steeply, 

resulting in high housing prices. 

However, some still believe that compact city approaches need not have adverse 

impacts on housing affordability. Nelson, Pendall, Dawkins, and Knaap (2004) suggest 

that land constrictions — argued to be a result of urban compaction — are not the key 

determining factor of housing prices within metropolitan regions. The relationship 

between land scarcity and housing price increases may appear in any type of land use 

regulations. In addition, advocates of new urbanism believe that affordability can be 

promoted through urban design (Talen, 2010). An urban layout that improves 
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opportunities for residents to reach their daily activities without needing a car may make 

life more affordable and accessible for low-income families (Johnson & Talen, 2008). 

Moreover, Voith and Crawford (2004) suggest that housing affordability can be 

improved by increasing employment opportunities and reducing the costs of services, as 

well as by reducing commuting costs. In addition, Zhang (2000) explained Hong 

Kong‘s experience where compact development and housing policies converge in the 

government‘s program to build high rise and high density public housing in the city 

centre, which alleviates housing shortages. In conclusion, the implementation of 

compact city policies could increase housing affordability by the use of proper 

construction design, which takes into account the issue of special localities. 

Despite the large body of knowledge on the relationship between compact urban form 

and housing affordability, little attention has been given to this relationship in 

developing countries, including in Indonesia. Affordability problems in the developing 

cities are worsening as urban population growth rapidly increases, which outlines the 

imperative for undertaking this research into both the academic and the practical context 

of the compact city concept and policy. The following section will further elaborate the 

concept and measurement of housing affordability. 

2.2  Housing affordability 

As mentioned earlier, research into the social impact of the compact city approach 

remains underdeveloped, including any argument about housing affordability. The term 

housing affordability has received considerable attention both in academic and policy 

debates, yet the exact definition is still ambiguous (Ndubueze, 2007; Nelson et al., 

2004; Stone, 2006). Generally, the term depicts the relationship between housing 

expenditure and household income, and infers ―the ability of household to afford 

housing‖ (Ndubueze, 2007, p. 2), indicated by the maximum amount of income which 

most likely should be paid by householders, both renters and owner-occupants, for their 

housing which does not impose an excessive burden on their incomes (Gabriel et al., 

2005). Internationally, this housing cost to income ratio based definition is the most 

common way used to define housing affordability. 

However, the definition has been criticised for only focusing on the relationship 

between household income and housing cost, rather than on interrelated factors such as 
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housing quality, location and neighbourhood characteristics (Bogdon & Can, 1997; 

Downs, 2004; Mulliner, Smallbone, & Maliene, 2013; Nelson et al., 2004). 

Furthermore, housing affordability is being argued as not merely related to housing 

cost, but is considerably affected by non-housing costs, especially for low-income 

households. Many low-income households have to make a trade-off between housing 

and other essential expenditure such as for food, education, health care, and transport. 

Accordingly, Stone (2006, p. 151) defined housing affordability as ―the challenge each 

household faces in balancing the cost of its actual or potential housing on one hand, 

and its non-housing expenditures on the other, within the constraints of its income‖. His 

focus is on household residual income after housing. This residual income has to be of a 

minimum standard to sufficiently cover other essential non-housing expenditure for a 

household to be considered as not having an affordability problem. However, the most 

common approach to define housing affordability is still a focus on the relationship 

between income and housing costs, although recent studies have taken into 

consideration that non-housing cost factors, such as location and transport, have a great 

effect on affordability issue (Buchanan et al., 2005; CTOD & CNT, 2006; Nelson et al., 

2004; Vidyattama et al., 2012).   

2.2.1 Measuring Housing Affordability 

A variety of housing affordability measures exist. Different emphases on definition 

yield different ways of measurement and different outcomes. In practice, Stone (2006, 

pp. 157-158) lists several approaches to the measurement of housing affordability: 

 Relative measures — changes in the relationship between summary measures of 

house prices or costs and household incomes 

 Subjective — whatever individual households are willing to or choose to spend 

 Family budget — monetary standards based on aggregate housing expenditure 

patterns 

 Ratio — maximum acceptable housing cost/income ratios 

 Residual — normative standards of a minimum income required to meet non-

housing needs at a basic level after paying for housing. 

There are two methods which are most commonly used to measure housing 

affordability: ratio and residual measurement (Gabriel et al., 2005). The first approach 



22 

 

addresses the question of whether householders are spending unacceptably large 

amounts of their income on housing costs. This approach inherently involves using 

value judgements to identify whether households are experiencing affordability 

problems. The typical ‗rule of thumb‘ is 30 per cent of income, however some research 

and policies have set up to 50 per cent of income as the benchmark of affordability 

(Gabriel et al., 2005; Kutty, 2005; Ndubueze, 2007). The ratio measure is the most 

conventional measure of housing affordability and the most widely used for a number of 

reasons. It is easy to calculate, simple to comprehend and the data are often readily 

available. However, it has been argued that this ratio approach fails to take into 

consideration the issues of housing quality and overcrowding, the capacity of a 

household to meet both housing and non-housing costs, and differences in household 

size and income, tenures, and locations (Gabriel et al., 2005; Jewkes & Delgadillo, 

2010; Stone, 2006; Thalmann, 2003). This argument leads to the second approach, the 

residual income measure.  

The second measure focuses on the relationship between housing costs and the capacity 

of householders to afford an acceptable standard of living, indicated by their spending 

on non-housing costs within their income limitation. The residual income approach does 

not yield a simple rule of thumb ratio. Instead, it leads to a sliding scale, which 

recognizes that affordability is sensitive to differences in household composition and 

income. It reveals how higher income and smaller households can afford other basic 

needs easily, even though their housing expenses are more than 30 per cent of their 

income, but low income households unfortunately have nothing to satisfy their non-

housing expenditure after spending even only 10 per cent of their income on housing 

(Nelson et al., 2004; Stone, 2006). It has been argued that the residual approach 

provides information that is more accurate than the ratio measure with regard to the 

relationship between housing and non-housing expenditure (Kutty, 2005; Stone, 2006). 

Conversely, this approach is more complex and time consuming since it needs more 

data, which sometimes is not publicly available. Besides, it relies on subjective 

assumptions about households‘ non-housing expenditure standard, which is location and 

time specific. Kutty (2005) suggested two thirds of the official poverty line as the 

standard value of non-shelter goods to operationalize the approach, while Stone (2006) 

preferred to extract the total of non-housing items from the budget standard. While a 

number of researchers recognise the utility of the residual income measure, most 
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researchers prefer to use a ratio measure because of the perceived disadvantages of the 

residual approach. 

This thesis uses the ratio measure. The availability of data and fewer subjective 

assumptions are the main concerns. Moreover, defining housing cost alone is 

complicated. It has to consider various factors, including planning policies such as 

development contributions for infrastructure (Ruming, Gurran, & Randolph, 2011), 

housing type, construction cost, location and transportation (Nelson et al., 2004; Voith 

& Crawford, 2004). Yet, the need for a broader understanding of housing affordability 

is also recognised. Recent studies have incorporated non-shelter costs in the calculation 

to deliver a broader picture of housing affordability in terms of the trade-offs between 

housing costs and non-housing costs, in this case, transport costs (CTOD & CNT, 2006; 

Isalou et al., 2014; Acolin & Green, 2017). Further discussion on combining housing 

and transport costs to measure affordability follows. 

2.2.2 Housing Affordability and Transport 

Previous conventional housing affordability measures have focused on housing cost 

alone, while non-housing costs have been neglected. According to studies in the US, 

housing and transport are the two largest expenses for most households (CTOD & CNT, 

2006; Haas et al., 2006; Lipman, 2006). To cover both needs, householders are making 

trade-offs by spending more on housing located close to jobs and other facilities in the 

inner city, or choosing more affordable housing in suburban areas with higher 

commuting costs. However, as commuting costs increase with distance, at some point, 

savings from housing costs are outweighed by increasing transport costs (Isalou et al., 

2014; Lipman, 2006; Mattingly & Morrissey, 2014; Saberi, Wu, Amoh-Gyimah, Smith, 

& Arunachalam, 2017). Therefore, a true housing affordability measure requires 

combining housing and transport costs into the calculation, not only to acknowledge the 

non-housing costs (as the second largest expenses in a household budget), but also to 

account for differences in the spatial distribution of houses (location). 

The relationship between housing and transport costs has been discussed in studies 

dating from the early 1980s until recently. Researchers have begun to take the factors 

that influence housing affordability, particularly transport costs, into wider 

consideration. In the US, research on the combined housing and transport burden on 
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working families in 28 metropolitan areas showed that transport costs in 17 areas are as 

high or higher than those of housing, and low income households are less likely to live 

in low transport cost areas (Haas et al., 2006). In order to provide a more 

comprehensive measure of affordability based on location, the Centre for 

Neighbourhood Technology (CNT) introduced the Housing+Transportation (H+T) 

Affordability Index to incorporate the interaction of housing and transportation costs. 

CNT has found that 15 per cent of income is an achievable goal for transport 

affordability, therefore when combined with 30 per cent of housing affordability, will 

result in a 45 per cent threshold for combination of both (CTOD & CNT, 2006). A 

specific application of the H+T Index study was undertaken by CNT in the greater 

Washington DC area. The result showed that, even though the housing burden in the 

area was predominantly 35 per cent and below, when combined with transport costs 

(which were largely more than 20 per cent), the combined H+T burden was above 45 

per cent in most areas (CNT, 2010).  

In Australia, several studies have recognised the role of transport costs in housing 

affordability and have attempted to integrate transport components into the measure. 

Buchanan et al. (2005) included transport stress to a housing affordability measure, 

calculated as a transport cost (vehicle ownership and operational cost) to income ratio. 

Saberi et al. (2017) added public transport usage expenses into the transport costs and 

calculated the costs for both work and non-work trips on weekdays and weekend. The 

results confirm that once transport costs are included, the outer suburbs become less 

affordable than the inner areas. Furthermore, work by Vidyattama et al. (2012) showed 

that transport costs have a tendency to mostly affect families with children and those 

living outside capital cities.  

In New Zealand, Mattingly and Morrissey (2014) have undertaken research on 

combined housing and transport (CHT) affordability in the city of Auckland. The result 

suggested that accessibility to employment centres plays a large role in CHT 

affordability. Their study indicated that housing expenditure generally declines as 

distance to job centres increase, while travel costs tends to increase.  

In the context of developing countries, the application of the H+T index has been tested 

in some countries. Research by Isalou et al. (2014) in Qom City, Iran, conveys similar 

evidence as suggested by the US and Australian examples. The research indicated that 
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housing is not truly affordable in suburban areas if travel expenses are included. 

Suburban district householders in Qom City spend nearly three times as much of their 

income on transport than those living in central districts. Accordingly, combined 

housing and transport expenditure of suburban households at 57 per cent of their income 

was significantly higher than the inner city households, which spent only 44.7 per cent. 

In Mexico, Guerra and Kirschen (2016) applied the CNT‘s H+T index to Mexico City‘s 

metropolitan area by limiting the transport analysis to non-driving households, since 

most households in Mexico City travel by public transit. Using data from a household 

travel survey, the results support the centre-periphery assumption that the inclusion of 

transport costs alters the geography of affordability, where the central areas are more 

affordable than the peripheries. 

Table 2.2 summarises the aforementioned housing affordability measurement method 

used in several studies. Overall, most of these studies employed the ratio approach, with 

variation in the value set as a benchmark for affordability threshold and various 

indicators for housing, income, and transport components. The literature reveals that the 

combined housing and transport affordability measure has begun to gain wider 

acceptance in both developed and developing countries. Assessing housing affordability 

should not be isolated from transport expenses in order to reveal the real cost of the 

trade-offs mostly made by low-income households to cover both necessities. Therefore, 

this approach is used to assess the relationship between compact city policies on 

housing affordability in the Indonesian context. This is not only to add to the 

international literature on this subject for developing countries experiences, but also to 

build a more comprehensive picture of housing affordability in Indonesian cities.  

Furthermore, as previously mentioned, the ratio method has been criticised for its 

inability to account for variation in household type and geographical location. The 

frequently applied benchmark value of 30% for housing affordability and 45% for 

combined housing and transport affordability to determine an affordability problem is in 

contention, because of the lack of scientific justification and a failure to discern the 

incidence of affordability problems that may be due to differences in households‘ 

characteristics (e.g., size, level of income, consumption–behaviour) and location 

(Hulchanski, 1995; Thalmann, 1999; Ndubueze, 2007; Gomez-Lobo, 2011). In order to  
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Table 2.2 Housing affordability measures 

Sources Measure 
Application of 

benchmark 
Location Housing Cost Variable 

Income 

Variable 

Transport Cost 

Variable 

Burton (2003) Ratio - UK Average price of lower-

cost dwellings and 

average rent 

Gross Income - 

Randolph and 

Holloway 

(2002) 

Ratio 30%  Sydney, Australia Rent and mortgage 

repayment 

Gross Income - 

Carlson and 

Mathur (2004) 

Ratio 30/80 rule USA Median value of owner-

occupied housing*, 

median gross rent and 

production of affordable 

housing as a percent of 

total housing 

Gross Income - 

Buchanan et 

al. (2005) 

Ratio - 

 

Gold Coast, 

Australia 

- Gross Income Vehicle ownership 

cost and operation cost 

(finance, insurance, 

registration, 

maintenance and 

depreciation)  

Kutty (2005) 

  

Residual Housing induced 

poverty: Housing 

consumption >1/3 

official poverty 

line  

USA Homeowners: monthly 

mortgage payment, 

taxes, property 

insurance, utilities 

Gross Income 

 

- 

Renters: rent, property 

insurance, utilities 

Stone (2006) Residual Shelter poverty: 

residual income 

for non-housing 

expenses using 

USA - Disposable 

Income 

- 
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Sources Measure 
Application of 

benchmark 
Location Housing Cost Variable 

Income 

Variable 

Transport Cost 

Variable 

Low Cost Budget 

Standard 

Yates and 

Gabriel (2006) 

 

Ratio Housing stress: 

30/40 rule 

Housing crisis: 

50/40 rule 

Australia Owner without 

mortgage: general rates 

and water 

Owner with mortgage: 

mortgage or unsecured 

loan payments 

Renters: rent payments 

Equivalent 

Gross and 

Disposable 

Income 

- 

 Residual Low Cost Budget 

Standard and 

Poverty Line 

- Equivalent 

Gross and 

Disposable 

Income 

- 

CTOD and 

CNT (2006) 

Ratio 

(H+T)  

30% (housing)  

45% (H+T) 

USA Median owner costs and 

median gross rent 

Gross Income Auto ownership cost, 

auto use cost and 

transit cost  

Wood and 

Stoakes (2006) 

Ratio 30/40 rule Victoria, 

Australia 

Housing cost: mortgage 

interest payment and 

principal repayment 

Gross Income - 

Vidyattama et 

al. (2012) 

Ratio 

(H+T) 

30/40 rule 

45% (H+T) 

Australia Rent, mortgage 

payment, housing price, 

regular fares (water, 

electricity, sewerage, 

etc.) 

Disposable 

Income 

Fixed cost: 

compulsory 

registration, insurance 

and subscription to 

automobile 

organisations 

     Variable cost: fuels, 

lubricants and 

additives, public 

transport fares, parking 
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Sources Measure 
Application of 

benchmark 
Location Housing Cost Variable 

Income 

Variable 

Transport Cost 

Variable 

Isalou et al. 

(2014) 

Ratio 

(H+T) 

30% (housing) 

45% (H+T) 

Qom City, Iran Mortgage payment, 

maintenance cost, taxes, 

etc., converted into 

rental equivalent 

Gross Income Household travel cost 

Mattingly and 

Morrissey 

(2014) 

Ratio 

(H+T) 

30% (housing)  

45% (H+T) 

Auckland City, 

New Zealand 

Household rent Gross Income Vehicle ownership 

cost and commuting 

cost 

Acolin and 

Green (2017) 

Ratio 

(H+T) 

30% (housing)  

45% (H+T) 

Sao Paulo 

Metropolitan 

Region, Brazil 

Rent (renter), owner 

equivalent rent (owner) 

Gross Income Monetary cost and 

time cost of 

commuting 

Saberi et al. 

(2017) 

Ratio 

(H+T) 

30% (housing) 

45% (H+T) 

Melbourne, 

Australia 

Average median 

property price, median 

weekly rent, weighted 

average loan to value 

ratio, fixed interest rate, 

percentage of population 

living in a detached 

house, living in a unit, 

owning a property, and 

renting a property 

Gross Income Average number of 

vehicles per 

household, public 

transport zoning and 

fare cost, average 

weekend trip distance 

and number of 

trips/day, trip 

distances, vehicle 

ownership cost, 

vehicle running cost, 

travel mode shares 

Guerra and 

Kirschen 

(2016) 

Ratio 

(H+T) 

30% (housing) 

45% (H+T) 

Mexico City, 

Mexico 

Rent Gross Income Public transport cost 

*Value is the respondents‘ estimate of how much the property would sell for in the market. 
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remedy these deficiencies, this thesis seeks a more objective ratio-based method of 

measuring affordability using the data envelopment analysis (DEA) method. This will 

be discussed in the following chapter, which provides the research methodology.  

2.3 Urban Development and Planning Policy in Indonesia 

2.3.1 Urban Development Policy  

In Indonesia, the National Urban Development Strategies (NUDS) were initially begun 

in 1985, with a focus on providing cities with adequate basic infrastructure according to 

their size. The NUDS has set up a city size classification to plan the necessary basic 

infrastructure services to be developed in each category. This was then followed by the 

implementation of the Integrated Urban Infrastructure Development Program (IUIDP) 

to plan and stimulate nationwide urban development through integrated infrastructure 

improvement. However, national policies, strategies and programs alone could not cope 

with the rapid dynamics of urbanisation, particularly at the time of the beginning of the 

decentralised government system, marked by the transfer of several government 

responsibilities and decision making from national to local governments in early 2000. 

The Ministerial Decree of Public Works No.494/PRT/M/2005 on the Policy and 

Strategy for National Urban Development (Kebijakan dan Strategi Nasional 

Pengembangan Perkotaan/KSNPP), was then introduced as a replacement for the NUDS 

(Sarosa, 2006). This ministerial decree has focused on the following three aspects: 

1. Strengthening the roles and function of cities in national development, for which the 

recommended strategies include providing cities with basic services and 

infrastructure to enhance their function as economic development centres at the 

national, regional and local scale. In addition, special support is given to cities with 

significant national or international roles and cities with special characteristics (such 

as fast-growing cities, cities near international borders, cities within special 

international cooperation regions, and underdeveloped cities).  

2. Developing livable, prosperous, culturally rich and socially just settlements, for 

which the proposed strategies include creation of socially and culturally conducive 

urban living through the development of basic urban infrastructure and livable and 

affordable housing, and settlements that are socially just, improvement in financing 
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mechanisms and provision of land for participatory housing development, and 

development of globally competitive urban economies. 

3. Strengthening the institutional capacity and human resources in urban 

management, for which the suggested strategies include human resource and 

institutional capacity building at the national, provincial, and local levels, 

improvement in the mechanisms to involve stakeholders, and creation of urban 

information system at national, provincial, and local levels. 

This policy, among other things, mentions sustainable urban development as one of its 

goals, although clearly defined policy and strategies for implementation do not exist. On 

the other hand, the economic and equity pillars of the ―three E‘s‖ of sustainable 

development have been highlighted, with a focus on housing affordability and social 

equity in particular. As global attention on the issue of climate change increases, urban 

development policy and strategies should be directed to address the environmental 

degradation and sustainability issue, along with issues of quality of life and economic 

development.  

In 2010, the National Planning Board (Bappenas) initiated a new draft of National 

Urban Development Policy and Strategy (Kebijakan dan Strategi Pembangunan 

Perkotaan Nasional/KSPPN) as a response to growing urban development challenges. 

These included an ever increasing urbanisation rate, globalisation and urban 

competitiveness, the impact of decentralisation and democratisation of urban 

governance on national policy effectiveness, and climate change impacts related to 

urban resilience. The new KSPPN holds similar visions as the previous policy but new 

emphases are charted, as follows:  

1. Decentralising urban concentration at national scale in order to minimise regional 

disparity by distributing development across the country, which recommends 

strategies including strengthening urban-rural linkages, developing multimodal 

transport for urban growth centres, and implementation of fiscal incentives and 

disincentives to stimulate private sector investment in designated growth centres. 

2. Providing urban infrastructure, utilities and housing matched to the criteria of 

decency, affordability and suitability of citizen characteristics, environmental 

conditions and city typology. Proposed achievement strategies incorporate efforts 
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to improve access for the disabled, apply environmental sustainability principles to 

infrastructure and housing construction, improve access to adequate housing for 

low income groups, build a green open space network, better public transport 

systems and transport-land use integration, the use of alternative energy resources, 

and incentives for cities with good waste management and housing delivery. 

3. Creating compact cities for efficient and equal use of urban land, for which 

suggested strategies include: adoption of the compact city concept in urban 

planning practice, land provision for the development of multi-storeyed housing 

for the middle- to low-income group, improvement of land administration and 

information systems, and application of incentive mechanism for cities 

implementing an urban compaction concept.  

4. Encouraging cities to improve environmental health quality and climate change 

mitigation and adaptation, for which promoted strategies include: strong control 

mechanisms for urban development activities, local government capacity building 

and improvement in citizen participation, technical and financial support for cities 

with improved environment quality and climate change related resilience, 

acceleration in the formulation of special regulations to lower the greenhouse gas 

effect through lower CO2 emissions. 

Compact cities are therefore at the forefront of national planning guidance.  

2.3.2 Urban Planning in Indonesia 

Urban planning in Indonesia has come a long way since the Dutch colonial era. In 1938, 

the Dutch administration proposed the Stadsvorming Ordonantie (SVO) to regulate and 

standardise the planning and development of cities in Indonesia, which became law in 

1948 under the Indonesian transitional government after the declaration of 

independence. Supporting regulation, the Stadsvormingverordening, Stb 1949/40 (SVV) 

followed in 1949. This colonial legacy provides a basis for the planning system and 

practice in Indonesia and has made urban planning a recognised discipline in 

educational and government institutions. It outlines the role sharing of different levels 

of administration regarding urban planning, the legalisation process of a town plan, as 

well as the spatial plan hierarchy system, which comprises a general (master) plan and 

detailed plans for each level of administrative region (van Roosmalen, 2000). A more 

detailed and lower level spatial plan is to be adhered to with its corresponding upper and 
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general level plan, but has a stronger legal basis for implementation. This basic system 

of planning hierarchy has been relatively unchanged in Indonesia for decades, and 

current planning practitioners have inherited this system. The hierarchy of the spatial 

plans including its correlation with the development plans in Indonesia are illustrated in 

Figure 2.1.  

The first spatial planning law produced by the Government of Indonesia is Law 

No.24/1992 on Spatial Planning, after several failed attempts to produce such regulation 

to replace the outdated SVO in 1972, 1975 and 1978. In 2007, it was then replaced by 

the newest, Law No.26/2007 on Spatial Planning, which was considered to be more 

powerful and controversial, since it improved transparency and limited political 

manoeuvring, and outlined severe sanctions for violation of the Act, particularly the 

abuse of authority in giving development permits. In regard to urban development, this 

law defines the terms of an urban area, a metropolis and a megalopolis, outlines the 

responsibility of each level of government in urban planning, and the importance of a 

specific and detailed plan for urban areas, introduces a minimum of 30% urban land 

area for green open space and requires each spatial plan to be supplemented by zoning 

regulation for development control. 

One year later, Government Regulation No.26/2008 on the National Spatial Plan 

(RTRWN) was enacted as the spatial guidance for regional and urban development. In 

RTRWN, a compact city approach has been declared as part of a strategy to prevent an 

area development from exceeding its carrying capacity, as stated in Article 8, point (3) 

h: 

Promote the use of vertical space and urban compaction to optimise the use of 

space in metropolitan and large city development.  

However, specific planning instruments or programs to implement the strategy are not 

provided in the following sections of the plan. 
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Figure 2.1 Hierarchy and correlation of development plans and spatial plans in Indonesia 

Source: Prepared based on National Development Planning System Law (UU No. 25/2004) and National Spatial Planning Law (UU No.26/2007)
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2.3.3 Indonesian Housing Development and Policy 

Over the past decade, Indonesia has implemented three housing policies to assist the 

housing provision for low income groups: (i) self-help housing policies such as the 

Kampung Improvement Program (KIP), the Community-based Housing Development 

(P2BPK), and Self-help Housing Assistance (BSPS); (ii) the PERUMNAS Program, the 

national program for public housing development; and (iii) the cross-subsidised housing 

policy to balance the development of housing for all levels of income (Rukmana, 2018). 

2.3.3.1 The self-help housing policies  

As stated in Law No. 1/2011 on Housing and Settlement, housing production and 

delivery in Indonesia can be divided into two sectors: public and private. The public 

sector includes all levels of government (national, provincial and local), and focuses 

more on the low-income groups‘ housing issues. Although the responsibility has been 

shifted to the local level, the national government has great influence in the formulation 

of housing regulation and policy as well as in the development of public housing. The 

private sector includes: i) developers who target mid- to high-income groups; and, ii) 

individuals or groups of citizens who build houses for themselves, usually called self-

help housing. According to statistics issued in 2004, about 58 per cent of homeowners 

in Indonesia built their own house, 11 per cent purchased the house second hand, and 8 

per cent bought it from a developer (Hoek-Smit, 2008). 

In the absence of the public sector in housing provision for the middle- to high-income 

group, the private sector took the opportunity by capturing the vast middle- to high- 

income housing demand, and guiding the trends of its development in terms of its 

distribution and type of housing (Firman & Fahmi, 2017; Tunas & Darmoyono, 2014). 

In the early 1990s, the country experienced a massive property boom. New town 

development driven by the private sector proliferated all over major Indonesian cities, 

particularly in Jakarta and its surroundings (Firman & Fahmi, 2017; Winarso, Hudalah, 

& Firman, 2015). These enormous developments of low density, single-family detached 

housing estates have converted a vast amount of rural and agricultural land to urban 

built up areas. This trend shifted many inner city people to the suburbs. Meanwhile the 



35 

 

decline in agriculture activities in the rural and peri urban areas has triggered more 

migration to big cities, contributing to the densification of low-income urban 

settlements. Increasing urban population and insufficient stock of low-income public 

housing induced the spread of informal settlements across vacant urban land, including 

illegal areas such as railway tracks, riverbanks and brownfield sites, resulted in the 

urban kampung. Urban kampung are commonly understood to be self-initiated, non-

formal, high-density settlements with little or no basic services (Tunas & Darmoyono, 

2014). This is considered to be a form of self-help housing in Indonesia. Some of the 

urban kampungs are illegal in terms of the status of the land or in accordance with the 

local spatial plan.  

Indonesia has been implementing three national housing policies for informal or self-

help housing, known as the Kampung Improvement Program (KIP), the Community 

based Housing Development (P2BPK), and the Self-help Housing Assistance (BSPS). 

The first program, KIP, was initiated in 1973. The main objective was to upgrade the 

condition of basic services such as roads, drainage, solid waste management, water 

supply and sanitation. But in later times, the goals have become more wide-ranging, not 

only focusing on the improvement of physical living conditions but also on the local 

social economic situation. This program has been acknowledged for delivering positive 

outcomes for urban kampungs‘ conditions, but several shortcomings are recognised, 

such as limited housing improvement components and lack of attention to security of 

tenure (Tunas & Darmoyono, 2014; Tunas & Peresthu, 2010). KIP was terminated in 

1994, and was replaced by a slum upgrading program, which basically has a similar 

approach and objectives.  

In 1991, the second program, P2BPK, was officially launched in several cities in 

Indonesia to promote informal and community based housing development, after 

successful pilot projects in Jakarta and Bandung. This program aimed at reducing the 

cost of housing production by involving community participation to mobilise resources 

such as finance and labour (Rukmana, 2018; Susilawati, 2018). P2BPK has been 

successful in encouraging collective action and building the capacity of community in 

housing delivery process. Unfortunately, P2BPK was discontinued due to the increasing 

challenge of the lack of continuous access to financial resources, especially after the 

1998‘s financial crisis in Indonesia. 
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In 2006, the Ministry of Public Housing launched the third program (BSPS), as a 

substitute of P2BPK. This program provides building materials and cash assistance to 

low-income households to either develop new houses, improve the quality of existing 

houses or for public infrastructure and utilities betterment (Rukmana, 2018; Susilawati 

2018). 

2.3.3.2 The national public housing policies 

In regard to public housing provision, the national government launched the National 

Housing Programme (PERUMNAS) in 1974 to provide low-cost housing that initially 

designed for civil servants, but then targeted all low-income groups. The program offers 

small, modest housing units and ready-to-build land parcels for those who prefer to 

build their own houses. In 2004, PERUMNAS was extended to the National Million 

Houses Program (Program Sejuta Rumah). This program focuses on the construction of 

single family housing units for low-income families. In 2007, the National Thousand 

Towers Program (Program Seribu Tower) was introduced with a focus on the 

development of multi-family housing (apartments) for low-income households, both 

renters (RUSUNAWA) and homebuyers (RUSUNAMI). These programs were initiated as 

part of the government‘s agenda to cover the increasing housing backlog. However, 

until today, the speed of housing supply is still far behind the rapidly increasing demand 

for housing, especially for low-income households. 

2.3.3.3 The balanced housing development policy 

Another important policy related to low-income groups‘ housing is balanced housing 

development. This policy involves social sustainability issues, where the government 

encourages a more socially integrated housing development by requiring every large-

scale development to build modest houses, middle class houses, and luxurious houses in 

a balanced proportion. It is expected that the mixed-income housing development will 

enable cross-subsidies for the provision of public infrastructure and facilities from the 

higher to the lower group of income (Susilawati, 2018). This policy was initiated in 

1992 during the property boom and was reinforced by the newest housing act, Law 

No.1/2011. Thus, every large-scale development has to reflect the 1:2:3 ratio (1 high-

income house, 2 middle-income houses and 3 low-income houses). The implementation 

of this policy is surely problematic. Besides the lack of law enforcement and 
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government incentives for the developers, issues such as social resistance from the high 

income groups, economic feasibility due to high land prices and ongoing debate about 

the ratio are considered to be substantial problems in need of resolution. 

In summary, past and current housing regulations and policies in Indonesia have, to 

some extent, considered urban compaction, social equity and housing affordability 

issues. An example is the national program that encourages low cost apartments 

(RUSUNAMI and RUSUNAWA), which are in line with the higher density 

development approach promoted by the compact city concept. However, these 

programs‘ impacts on housing affordability still need to be examined, and this is a part 

of this research‘s activities. Further descriptions of the tasks undertaken in this thesis 

are discussed in the following chapter.  
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3. Research Methodology 
 

Research methodologies or research approaches are “plans and the procedures for 

research that span the steps from broad assumptions to detailed methods of data 

collection, analysis, and interpretation.” (Creswell, 2014:3). They relate to the 

worldview assumptions, strategy of inquiry and specific methods of data collection and 

analysis that are brought into the research. As such, this chapter will discuss key aspects 

of the research approaches including the research paradigm, the case study selection and 

the method used for each of the key activities of this research. The description of 

research ethics requirements and how they are met follows at the end of this chapter. 

3.1 Research Paradigm 

A paradigm or worldview is a set of ―basic beliefs that guides action‖ (Guba, 1990:17). 

Creswell (2014:6) suggests that a worldview is ―a general philosophical orientation 

about the world and the nature of research that a researcher brings to a study‖. 

Recognised paradigms for social research have been evolving over time and include 

positivism, post-positivism, constructivism, critical theory, participatory research and 

pragmatism (Creswell, 2014; Lincoln, Lynham and Guba, 2011). Harnessing a 

paradigm for this study is crucial, as it influences the research design. 

Identifying policy options that work for compact cities to ensure housing affordability 

in Indonesian cities is the ultimate task of this inquiry. Rorty‘s (1999:xxvi) study 

suggests a pragmatic paradigm, which emphasises that research should aim at ―utility 

for us‖ rather than a mere attempt to mirror reality. Pragmatism offers greater 

flexibility, being noncommittal to a certain paradigm (positivism, critical theory, etc.) 

and allowing a flexible method of undertaking research. That said, aspects of the other 

paradigms are called on at appropriate periods in this research. In the first part of the 

research, a more critical theory view, with corresponding qualitative methods of 

inquiry, is used. The rest of the more empirical research will relies on a positivist/post-

positivist view and quantitative methods. Hence, this real-world practice orientation and 

the usage of both qualitative and quantitative methods are applied in order to frame this 

inquiry within a pragmatic worldview. 
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Ontologically, the pragmatist sees truth as ‗what works at the time‘, recognising both, 

not rigorously segregating between truth which is socially constructed and ―a reality 

completely independent of the mind‖ (Creswell, 2014:11). It comes as the consequences 

of actions and experiences that could change over time and space. The main concern is 

to achieve the intended consequences of the inquiry that will successfully influence the 

real world. Accordingly, in this research, the ultimate goal is not only to find the 

relationship between urban compaction and affordability in the Indonesian context, but 

also to discover the best way of pursuing compact urban development in relation to 

housing and transport affordability in Indonesia, which will be useful for stakeholders in 

developing relevant policy.   

Epistemologically, the pragmatist believes that objectivity and subjectivity issues exist 

in a continuum rather than as two opposing poles (Teddlie and Tashakkori, 2009). 

During the research process, the relationship between researcher and participants may 

move from subjectivity to objectivity and vice versa. In this study, I recognise the 

impossibility of completely avoiding subjectivity because of my previous knowledge 

and presuppositions about what is being investigated. To address the question of how 

Indonesian stakeholders conceive the compact city requires a relationship with the 

participants in terms of exchanging knowledge and value through a dialogue focused on 

the concept, policy and practice of urban compaction and its effect on housing and 

transport affordability. Then, in the process, I reassessed and redefined what I already 

knew or assumed, with the knowledge and understanding gained from multiple sources. 

This is similar to a critical theorist in terms of acknowledging and constructing the truth 

in a certain social and political context. For the other parts of the study, I had less 

interaction with participants, particularly when conducting quantitative data collection 

and analysis for measuring housing and transport affordability and its relationship with 

compactness, simply attempting to search through the empirical evidence for the reality. 

This is similar to a positivist/post-positivist approach in conducting research.  

Methodologically, pragmatism opens the path to the use of mixed methods, as well as 

different techniques of data collection and analysis. The rationale for this multiple 

method emerged from pragmatists like Dewey (1958), who pointed to multiple layers of 

phenomenon which are subjective, objective, and combinations of both. Consequently, 

it is insufficient to address these via a single method. In this research, questions to be 
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addressed require both qualitative and quantitative methods. The first part of the 

research demands qualitative data collection and analysis to explore the existing urban 

compaction concept and practice in Indonesia. This qualitative approach provides a 

greater opportunity to question the ‗why‘ and ‗how‘ inquiries of compact cities in 

Indonesia. The other parts of this research mainly use quantitative methods to describe, 

examine and confirm the association between a compact urban form and housing and 

transport affordability. 

3.2 The Case Studies 

Because the intention of this study is to gain in depth knowledge into the effect of urban 

compactness on housing and transport affordability, this research is conducted as case 

study research, in which the empirical investigation and multiple resources of facts play 

a large role. The weakness of case study research is recognised and anticipated in the 

strategic selection of cases to maximise the representativeness principle. As noted by 

Flyvbjerg (2006:229), ―The strategic choice of case may greatly add to the 

generalisability of a case study‖. There are two types of case study in this research: one 

major in-depth case in which all the methods are applied, and two additional 

supplementary cases in which only some of the research methods are used. The major 

case study is subject to both macro and micro level analysis of links between urban 

compactness and affordability, while the supplementary case studies are analysed at the 

macro level as a mechanism to ensure that the outcomes observed in the major case 

study are representative of other metropolitan areas in Indonesia. 

3.2.1 Case Study Selection 

Three metropolises were selected: the Bandung Metropolitan Area (BMA) was selected 

as the major case; the Jakarta Metropolitan Area (JMA) and the Medan Metropolitan 

Area (MMA) were selected as the supplementary cases. These three are listed as 

strategic urban areas within Indonesia‘s National Spatial Plan (Government Regulation 

No. 26/2008) with regard to their importance in the national system of cities and their 

contribution to national economic growth.  

The BMA in West Java Province was selected as the major study as it is a typical 

Indonesian metropolitan area. Among other strategic metropolitan areas stated in the 

National Spatial Plan, the BMA is considered to be typical in terms of city and 
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population size, economic base, and development growth rate. A study by the World 

Bank (2012) classified metropolitan regions in Indonesia by population size. With the 

total population recorded at the latest census (2010) at around seven million, the BMA 

is categorised as a large metropolitan area and is included in the 5 to 10 million people 

metropolitan category, along with Surabaya and Semarang. On the other hand, the JMA, 

with more than 20 million people, is the biggest and only metropolis in Indonesia with a 

population of more than 10 million, and it is categorised as a megalopolis. The 

superiority in terms of population and economic growth along with its complexity of 

urban problems has made the JMA incomparable to other metropolitan areas in 

Indonesia in terms of the sheer scale and challenge of the issues faced. However, there 

are similarities in the urban processes at play across all these urban regions. The other 

metropolitan areas have populations below 5 million people, all are metropolises 

located outside Java Island, namely Medan on the island of Sumatra, Makassar on 

Sulawesi and Denpasar on Bali. In terms of economic base, most of these metropolitan 

regions main economic sectors are industry and trade; except for the Denpasar 

Metropolitan area in Bali Province with its tourism sector. Economic development has 

resulted in very dynamic physical development of these metropolises, including large-

scale housing projects, high-rise offices and residential buildings, roads and highways, 

as well as shopping malls, which are a landmark of the urban life style. While Jakarta 

has always been superior in its economic development, Bandung, Surabaya, Medan, 

Denpasar and Makassar are at a comparable level. Accordingly, the results of research 

on the BMA should have policy implications applicable to other metropolitan regions in 

Indonesia, including the many cities growing towards metropolis size across the 

archipelago. 

The metropolises of Jakarta and Medan were selected as supplementary case studies to 

represent cities of greater and lesser size than the Bandung metropolitan area. The JMA, 

also commonly referred to as ‗Jabodetabek‘ comprises the Special Capital Region of 

Jakarta and its adjoining municipalities of Bogor, Depok, Tangerang and Bekasi.  It is 

the largest metropolitan area in Indonesia, and is one of the most populous urban 

agglomerations in the world. As the country‘s economic, social, cultural and political 

centre, the JMA experiences tremendous population and physical development growth, 

as well as urban problems such as severe traffic congestion, air pollution, urban poverty 

and slums at a greater scale than other cities in Indonesia. On the other hand, the MMA 
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is chosen to represent an Indonesian metropolis whose population is below 5 million 

and which is located outside Java Island (Indonesia‘s most populous island) and is 

therefore more representative of many of the large cities that have proliferated around 

the archipelago. The summary of demographic profiles of the three metropolises is 

presented in Table 3.1. 

Table 3.1 Population and area of the JMA, BMA and MMA 

 JMA BMA MMA 
Total Area (sq.km) 6,427.51 3,540.50 3,056.97 

Population: 

2010 

 

27,971,997 

 

7,974,630 

 

4,220,439 

2016* 32,409,811 8,737,977 4,666,776 

Density (person/sq.km): 

2010 

2016* 

 

10,126 

11,330 

 

6,503 

6,970 

 

1,381 

1,527 

Household Density (household/sq.km) 

2010 

2016* 

 

 2,657 

 2,982 

 

1,750 

1,884 

 

759 

848 

Population Growth 2010-2015 (% per year) 2.27 1.23 1.68 

Density Change 2010-2015 (% per year) 2.11 1.24 1.53 

Number of municipalities 13 5 4 
*Estimated numbers  

Source: Census of Population 2010, Jakarta in Figures 2017, Banten in Figures 2017, West Java in 

Figures 2017, North Sumatra in Figures 2017. 

The rapid growth of urban population and economic activities has produced high-levels 

of urban development and expansion in both the JMA and the BMA, with the MMA 

also expanding but at a slower pace. The urban form of the three metropolises are 

characterised by the high-density core areas, where a trend towards higher density 

development (i.e. vertical houses) has been started, while majority of housing form are 

the low-rise (1-2 storey) semi-detached homes and townhouses. The JMA, BMA, and 

MMA also characterised by Indonesia‘s version of urban sprawl – leapfrog 

development that is not necessarily low-density – where urban activities, mostly 

residential, expand from the core area towards the adjacent municipalities. Private 

developers have converted the suburban areas into new settlements and new towns, 

helping form a wider metropolitan area.  Some illustrations of urban form and housing 

structure in the JMA, BMA, and MMA are presented in Figure 3.1. 
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Figure 3.1 Urban areas and housing in the JMA, BMA, and MMA (November–

December 2015 and June 2016) 
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3.2.2 Overview of the Bandung Metropolitan Area (BMA) 

The BMA is a metropolitan area in West Java Province, located on the main island of 

the Indonesian archipelago, Java Island. The Indonesian population is concentrated on 

this island (about 57.4% in 2010), with an area of less than 7% of the total land area of 

Indonesia (BPS, Bappenas and UNPF, 2013). Bandung City, the area‘s core, is the 

capital of West Java Province, the most populous province in Indonesia. It is located 

only about 140 km from the national capital, Jakarta, and its metropolitan area (JMA). 

The BMA and the JMA are connected by Cipularang toll road, which has generated a 

corridor of development. This urban belt is reflected in the mega urbanisation of the 

Jakarta-Bandung region, characterised by a mixture of socio economic activities, 

including industries, trade, residential and agricultural areas, and a blurring of the rural-

urban distinction (Firman, 2009). The West Java Province Spatial Plan, which stated 

that the BMA was a national strategic area and a special development region, outlined 

its territory.  This includes five administrative regions, namely the City of Bandung, 

City of Cimahi, Bandung Regency, West Bandung Regency, and six sub-districts of 

Sumedang Regency. All of these regions are autonomous and are administered by their 

own local governments. However, as they are strategic national and provincial areas, the 

development of this metropolis is regulated and funded by both national and provincial 

governments.  

Demographically, the BMA‘s population has been rapidly increasing in recent years. In 

2000, the population of the BMA was 6,535,266, which increased to 7,977,926 in 2010 

(Badan Pusat Statistik, 2010) and to 8,737,977 in 2016. The average population growth 

was around 1.23% per year during the period between 2010 and 2015 (Statistics of Jawa 

Barat, 2016). The natural increase in population is not the only factor that affects 

population growth in the BMA; the number of immigrants has also played a large role. 

Bandung City is a national and regional economic centre, having had high economic 

growth at 9.4% in 2012, which was above the regional and national level (West Java 

Province at 6.21% and Indonesia at 6.23%). The main contributor to economic growth 

comes from services and the creative economy sector. Bandung City is popular as a 

culinary and shopping destination for domestic and international tourists. Further, 

Bandung City and Jatinangor are home to the three top ranked universities in Indonesia, 

ITB, the University of Padjadjaran and the University of Parahyangan, attracting 

students from all over Indonesia. The high rate of population and economic activities 
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has induced significant physical development in Bandung City, expanding it beyond its 

boundaries towards the surrounding areas. 

Figure 3.2 Map of Bandung Metropolitan Area (BMA) 

As the population increases, the urban area is also expanding significantly. The 

development of the built up area is spreading along the pattern of the access roads from 

the City of Bandung to the north, west, south and eastern part of the territory. A study 

carried out in the BMA showed that in two decades (1991-2012), a 2.96% annual 

increase in population growth equals 4.92% in the rate of urban physical expansion 

(Ardiwijaya et al., 2014:210).  

3.2.3 Overview of Jakarta Metropolitan Area (JMA) 

The JMA is the largest metropolitan area in Indonesia and the second largest urban 

agglomeration in the world after the mega city of Tokyo (Cox, 2015). The region 

encompasses three provinces and thirteen municipalities, and covers a total area of 

6,427.51 km
2
 (Statistics of DKI Jakarta, 2016). The core of JMA is the Special Capital 

Region of Jakarta (DKI Jakarta), which is a province comprised of five municipalities, 

whereas the peripheral areas include three municipalities in Banten Province (City of 

Tangerang, City of South Tangerang, and Tangerang Regency) and five municipalities 
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in West Java Province (City of Depok, City of Bogor, Bogor Regency, City of Bekasi 

and Bekasi Regency). In order to organise and synchronize development within the 

JMA, since 1976, a special institution, the Coordinating Body for Development (Badan 

Kerjasama Pembangunan/BKSP) of Jabodetabek, has been developed consisting of 

government officials from the three provinces (Pribadi and Pauleit, 2015). However, 

decisions made regarding urban policy and development in the region are mostly 

influenced by the national government, the provincial government of DKI Jakarta, and 

to some extent, the private sector (Firman and Fahmi, 2017). Demographically, the 

JMA has had tremendous population growth with an increase from 20.63 million in 

2000 to 28.02 million in 2010, and 32.41 million in 2016. This number is more than 

doubled that the population of the second largest metropolitan area in Indonesia, the 

Surabaya metropolitan area (Gerbangkertosusila). The total population of JMA in 2010 

was 17.9 per cent of Indonesia‘s total population but occupied only less than 0.3 per 

cent of Indonesia‘s total area (Rukmana, 2014). This population was still growing at 

2.27% per year (from 2010 to 2015) according to data from the Indonesian Bureau of 

Statistics (Statistics of Banten, 2016; Statistics of DKI Jakarta, 2016; Statistics of Jawa 

Barat, 2016). Interestingly, the peri urban areas of JMA are growing faster than the core 

area, demonstrated by higher growth rates in Bogor (3.15%), Bekasi (4.09%) and 

Tangerang (3.40%) regencies (Statistics of Banten, 2016; Statistics of Jawa Barat, 

2016). The population increase cannot be isolated from the region‘s economic growth. 

JMA has the largest concentration of foreign and domestic investment in Indonesia 

(Rukmana, 2014; Winarso et al., 2015) and 50% of foreign direct investment (FDI) in 

the secondary sector is captured by Bekasi Regency alone, with the development of 

massive industrial estates along the Cikampek toll road corridor. In 2007, the gross 

domestic product (GDP) of the JMA was nearly one-quarter of Indonesia‘s GDP 

(Firman 2009). As the centre of the national economy, the JMA has attracted people 

from all parts of Java and other islands in Indonesia, who have come in search of better 

employment opportunities.  
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Figure 3.3 Map of Jakarta Metropolitan Area (JMA) 

As the economy and population grew, Jakarta experienced significant growth in 

physical development. Hundreds of new office towers, hotels and high-rise 

condominiums were built in many parts of the city, spilling over into adjacent 

municipalities within the JMA, such as the cities of Depok, South Tangerang and 

Bekasi. The growing population outside the core of the JMA has converted land use 

from agricultural to urban built up areas, supporting housing and industrial estates. The 

conversion of agricultural land in the inner and outer zones has, since the late 1980s, 

been initiated by large-scale land and new town development, as investment in the 

property sector grew substantially, spurred by government reform of the land permit 

system (Firman and Fahmi, 2017; Pribadi and Pauleit, 2015; Winarso et al., 2015). 

Since the 1980s, the private sector has been able to convert more than 300,000 ha of 

rural land to new towns (Winarso et al., 2015). This spatial expansion was enhanced by 

the construction of three major toll roads in the 1990s, connecting the core of the JMA 

to the west, east and south part of the region‘s peripheries, which has made commuting 

between Jakarta and its outskirts more viable. 
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Furthermore, as both the nation‘s capital and economic centre, most strategic urban 

megaprojects privilege the JMA. For example, the JMA has received advanced 

transportation (metro system) and telecommunication (fibre optic networks) 

development projects, which have made Jakarta far more advanced than other 

metropolitan regions in the country (Indraprahasta, Derudder & Koelemaij, 2018).  

3.2.4 Overview of Medan Metropolitan Area (MMA) 

The Medan Metropolitan Area (MMA), also known as Mebidangro, is the largest 

metropolis outside Java Island. It is a part of North Sumatra Province, which is located 

on Sumatra Island and consists of Medan City as the core, and Binjai City, Deli 

Serdang, and Karo Regency as the peripheral areas. The MMA covers a total area of 

3,056.87 km
2
 (Statistic of North Sumatra Province, 2016). The agglomeration of urban 

areas began around the 1980s, when the urban activities of Medan City started to 

expand towards the adjacent municipalities and formed a metropolitan area (Direktorat 

Jendral Penataan Ruang, 2011). Similar to the BMA and JMA, as one of the National 

Strategic Urban Areas in the National Spatial Plan, the national and the provincial 

government and the local government play a large role in the planning and development 

of the MMA. 

In 2010, the total population of the MMA was 4.2 million, about 32% of the population 

of North Sumatra Province. During the period from 2010 to 2015, the population of the 

MMA grew at an average 1.7 % annually, with significant contributions from Deli 

Serdang and Karo Regency, which grew by 2.08% and 2.11% per year respectively, 

while Medan and Binjai have only grown at 1.1% and 1.5% per year (Statistic of North 

Sumatra Province, 2016). Although the population was still concentrated in the Medan 

City area, with a population density of 8,413 people per square kilometre in 2016, the 

implication is that the peripheral areas have grown faster than the core of the MMA. 

The MMA‘s economy is the largest on Sumatra Island (Direktorat Jendral Penataan 

Ruang, 2011). The key economic sectors in the MMA are trade and services, the 

manufacturing industry and the transport and communication sectors, which contribute 

around 43% of the province‘s total GDP. Trade and service activities are mainly based 

in Medan, the biggest contributor to the MMA‘s economy, while the operations of the 

manufacturing sector are mainly based in Deli Serdang. 
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Figure 3.4 Map of Medan Metropolitan Area (MMA) 

3.3   Research Methodology 

This research was conducted through several key activities to address the associated 

research questions. The summary of key activities, research questions being addressed, 

the methods and related result chapters are presented in Table 3.2. 
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Table 3.2 Research questions, research activities and associated publications 

Research Questions Research 

Tasks/Activities 

Methods & 

Approach 

Chapter/ 

Publication 

RQ1: How do the 

Indonesian government, 

academics, developers and 

citizens conceive of the 

compact city? 

Sub questions: 

• Why is the compact 

city concept being 

adopted in Indonesia?  

• How do Indonesian 

stakeholders perceive a 

compact city?  

• How has it been applied 

in the urban planning 

and development 

policies in Indonesia? 

• Task 1: 

Understanding 

compact city 

policy in 

Indonesia  

• Qualitative 

analysis 

• Semi structured 

interviews, focus 

groups and 

policy 

documents  

• Multiple streams 

framework 

• Case studies: 

JMA, BMA, 

MMA 

Chapter 4 

Abstract presented at 

the 2016 Asia-Pacific 

Network for Housing 

Research (APNHR) 

Conference, 17–19 

December 2016   

 

Submitted to Urban 

Policy and Research 

for journal 

publication—first 

submission on 

13/06/2018  

RQ2: How does density 

influence housing and 

transport affordability?  

Sub questions: 

• How does housing 

affordability vary due to 

spatial settings and 

housing type? 

• How does the measured 

housing affordability 

differ when transport 

cost is incorporated? 

• What are the factors that 

influence the level of 

combined housing and 

transport affordability 

• What are the 

implications for policy? 

• Task 2: 

Examining 

current type 

of 

densification 

in Indonesian 

urban 

settlements in 

relation to 

housing 

affordability 

• Quantitative 

analysis 

• Household 

survey data 

• DEA method, 

Tobit Regression 

• Case studies: 9 

locations in the 

BMA 

Chapter 5 

Presented at 2017 

World Society for 

Transport and Land 

Use Research 

(WSTLUR) 

Conference, 3–6 July 

2017 (full paper 

peer-reviewed) 

 

Published online in 

Land Use Policy on 

11/09/2018) 

• Quantitative 

analysis 

• Household survey 

data 

• Interval DEA 

method 

• Case studies: 9 

locations in the 

BMA 

Chapter 6 

Presented at the 2017 

Coopération pour 

le Développement 

et l‘Amélioration 

des Transport 

Urbains et 

Périurbains 

(CODATU) 
Conference, 4–6 

November 2017  (full 

paper peer-reviewed) 
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Research Questions Research 

Tasks/Activities 

Methods & 

Approach 

Chapter/ 

Publication 

Submitted to 

CODATU Special 

Issue of Case Studies 

on Transport Policy 

for journal 

publication (accepted 

subject to revision–

revision submitted on 

22/11/2018) 

RQ3: What is the 

relationship between urban 

compaction and combined 

housing and transport 

affordability? 

Sub questions: 

• How can transport 

affordability be 

measured for inter-city 

comparison?  

• How does transport 

affordability differ 

across spatial form? 

 

• Task 3: 

Developing 

a new 

method to 

measure 

affordability 

• Quantitative 

analysis 

• Secondary data 

from National 

Household 

Survey Data  

• Cost/income 

ratio and Slacks-

based DEA 

(Data 

Envelopment 

Analysis) 

method 

• Case studies: 22 

municipalities in 

the JMA, BMA, 

MMA 

Chapter 7 

Presented at the 2017 

Australasian 

Transport Research 

Forum (ATRF) 

Conference, 27–29 

November 2017 (full 

paper peer-reviewed 

and the abridged 

version of paper 

published in the 

conference online 

proceedings) 

 

Sub questions: 

• How can housing and 

transport affordability 

be measured for inter-

city comparison? 

• How does the combined 

affordability differ in 

different spatial 

settings? 

• What are the urban 

compaction indicators 

that influence the 

combined affordability 

of housing and 

transport? 

• Task 4: 

Examining 

association 

between 

urban 

compaction 

and 

combined 

housing and 

transport 

affordability 

across cities/ 

metropolitan 

areas 

• Quantitative 

analysis 

• Secondary data 

from National 

Household 

Survey Data  

• Cost/income 

ratio, Data 

Envelopment 

Analysis, and 

Tobit Regression  

• Case studies: 22 

municipalities in 

the JMA, BMA, 

and MMA 

Chapter 8 

Presented in 2018 

Joint Asia-Pacific 

Network for Housing 

Research (APNHR) 

and Australasian 

Housing Researchers 

Conference, 6–8 June 

2018, (full paper 

peer-reviewed and 

the abridged version 

of paper published in 

the online conference 

proceedings) 
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• Task 1: Understanding compact city policy in Indonesia 

This activity is a qualitative exploration of ‗why‘ and ‗how‘ compact city theory has 

been adopted, embraced and applied in urban development policies and practice in 

Indonesia. Semi-structured interviews, focus groups and policy reviews are conducted 

to gain information about the perception and adaptation of the compact city concept in 

the Indonesian context. A purposive sampling technique is employed in selecting 

interviews with participants from government, academics, the private sector and urban 

citizens. Government officials, academic experts and developers are considered as 

major stakeholders who are involved in designing and administering compact city 

policies in Indonesia, while urban citizens are considered to be a group which will be 

affected by the policies. Participants from government, academia and developers were 

selected based on stakeholders‘ knowledge, authority and experience in formulating and 

applying compact city policies in Indonesia. The government‘s views are represented by 

planning, public works and housing agencies at national, provincial and local level. The 

provinces of DKI Jakarta, West Java, and North Sumatra are selected at provincial 

levels since the case studies for this research are located within their jurisdictions. As 

for the local level, Jakarta, Bandung, Cimahi and Medan as well as Bandung and Bekasi 

Regency are designated as the locations for the interviews. Furthermore, urban and 

housing experts from key universities in Indonesia are targeted for interviews, due to 

their reputations relating to the relationship between urban and housing research and as 

influencers of government. Lastly, interviews with developers from prominent real 

estate establishments who have had experience in a compact new town development in 

Indonesia were conducted. Twenty-one of twenty-seven targeted institutions or 

participants agreed to be interviewed, providing a robust sample, and a total of 23 

interviewees representing these institutions. The targeted and actual participants for the 

interviews are presented in Table 3.3.  

As for urban citizens, perspectives on the compact city are drawn only from the urban 

dwellers of the major case study: Bandung Metropolitan Area. Initially, focus group 

discussions were planned with participants from three different urban settlements: high-

density and multi-families/unit housing, medium-density and single-family/unit 

housing, and low-density and single-family/unit housing. Two of three planned focus 

group discussions were conducted, since the participants living in the low-density 

settlement did not respond positively until too late in the data collection time-frame. 
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Policy documents were collected at the national, metropolitan, provincial and local 

levels in the three metropolitan areas (JMA, BMA and MMA). Most of the documents 

concern statutory planning, which has been used as a legal guideline for urban planning 

and development at each level of government.  

The analysis is based on categorical strategies, which decompose the narrative data and 

rearrange them to produce categories (Teddlie and Tashakkori, 2009) facilitating 

comparisons with existing conceptions of a compact city. The analysis of interviews, 

focus groups and planning documents was completed using the NVivo 11 Pro software. 

Further details on the method and analysis, as well as the results of this activity, are 

presented in Chapter 4.  

Table 3.3 Interview Participants (Task 1) 

No. Institution Categories Targeted Participated 

GOVERNMENT SECTOR 

1 National Planning Board 

(Bappenas) 

National 1 1 

2 Ministry of Public Works and 

Housing (PUPERA) 

National 1 1 

3 Ministry of Agrarian and Spatial 

Planning (ATR) 

National 1 0 

4 Regional Planning Board 

(Bappeda)-DKI Jakarta  

Provincial 1 1 

5 Regional Planning Board 

(Bappeda)-West Java 

Provincial 1 2 

6 Regional Planning Board 

(Bappeda)-North Sumatra 

Provincial 1 1 

7 Spatial Planning Agency - DKI 

Jakarta 

Provincial 1 1 

8 Spatial Planning Agency - West 

Java 

Provincial 1 1 

9 Spatial Planning Agency - 

North Sumatra 

Provincial 1 1 

10 Local Planning Board - 

Bandung City 

Local 1 1 

11 Spatial Planning Agency – 

Bandung City  

Local 1 1 

12 Local Planning Board – Cimahi 

City 

Local 1 1 
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No. Institution Categories Targeted Participated 

13 Spatial Planning Agency – 

Cimahi City 

Local 1 0 

14 Local Planning Board - 

Bandung Regency 

Local 1 1 

15 Spatial Planning Agency – 

Bandung Regency  

Local 1 1 

16 Local Planning Board - Bekasi 

Regency 

Local 1 1 

17 Spatial Planning Agency – 

Bekasi Regency  

Local 1 1 

18 Local Planning Board – Medan 

City 

Local 1 1 

19 Spatial Planning Agency – 

Medan City 

Local 1 1 

PRIVATE SECTOR 

20 Jababeka Developer 1 2 

21 Lippo Karawaci Developer 1 0 

22 Bumi Serpong Damai Developer 1 0 

23 Real Estate Indonesia (REI) Association of 

Developers 

1 1 

24 APERSI Association of 

Developers 

1 0 

ACADEMICS 

25 Institut Teknologi Bandung 

(ITB) 

Academia 2 2 

26 Universitas Tarumanegara Academia 1 0 

 Total  27 23 

 

• Task 2: Examining current types of densification in Indonesian urban 

settlements in relation to housing affordability 

Task 2 was designed to capture the relationship between densification and combined 

housing and transport affordability at the neighbourhood scale. The observation was 

carried out in the Bandung Metropolitan Area as a case study. Quantitative data were 

collected via a household survey conducted in nine middle- to low-income residential 

areas, which were purposively selected based on the following features: 1) residential 

density (high, medium, low); 2) spatial distribution or distance from city centre (city 

core, mid-suburban, and outer suburban); 3) housing type: apartment (medium-rise and 

high-rise apartment) and non-apartment (detached, semi-detached, and townhouse); and 
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4) developers (formal housing, informal/self-built housing). A total of 405 households 

were surveyed using questionnaires and face-to-face interviews. Descriptive analysis of 

the data was conducted using the SPSS software, while the calculation of combined 

housing and transport affordability was performed using the widely used costs/income 

ratio method and the proposed additional measure of affordability never previously used 

in this field: data envelopment analysis (DEA) method. The pattern of housing and 

transport affordability across the nine residential locations with different type of density 

and housing within the BMA was examined using descriptive analysis and Tobit 

regression. Further details on methodology, analysis and observation results are 

presented in Chapters 5 and 6.  

• Task 3: Developing new a method to measure affordability 

The literature review shows that there has been a continuing debate on measuring 

affordability, including housing and transport affordability. From policy perspectives, 

the cost/income ratio method that generally applied in many studies and policies about 

housing and transport affordability has been challenged due to its ‗subjectivity‘ in 

defining a benchmark value for inter-region comparisons, as well as affordability 

thresholds (Gomez-Lobo, 2011; Hulchanski, 1995). This thesis introduces a new 

approach to measuring and ranking housing and transport affordability by using the data 

envelopment analysis (DEA) method. DEA is a non-parametric efficiency method 

developed by Charnes, Cooper, and Rhodes (1978), initially designed to evaluate the 

relative efficiency performance of a set of decision making units (DMUs) that perform 

similar tasks (Chiou, Lan and Yen, 2012; Cook and Zhu, 2005). The DMU can refer to 

any entities being observed, such as banks, airlines, universities, etc. In this thesis, the 

DMU refers to location: the nine residential sites in the BMA for observation at the 

neighbourhood level, and the 22 municipalities of the JMA, the BMA and the MMA for 

observation at the metropolitan level.  

DEA employs a linear programming model to estimate relative ‗efficiency‘, which in 

this thesis refers to ‗affordability‘. The main reason for choosing the DEA approach is 

to generate objective indices, as it has the ability to measure the performance of DMUs 

without assigning prior weight to the input and output variables, as has been done in the 

cost/income ratio method which gives an equal weight setting to both expenditure and 

income variables. The DEA allows every DMUs/locations to be assigned with its 
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optimum weight driven by the data. The best performing DMUs/locations with a score 

of 1.00 classify as efficient/affordable locations and are set as the benchmark for other 

inefficient/unaffordable locations included in the observation.  

The DEA method is used in all chapters which include a housing and transport 

affordability evaluation (Chapters 5 to 8), however, a more specific and thorough 

discussion about this approach is presented in Chapter 6.  

• Task 4: Examining the association between urban compaction and combined 

housing and transport affordability across cities/metropolitan areas 

In this task, the link between urban compaction and overall affordability is examined at 

the metropolitan level using the three metropolitan areas as case studies. The purpose is 

to confirm the claim that urban compaction has the potential to promote housing (and 

transport) affordability in Indonesian metropolises. Moreover, the features of a compact 

city that significantly and positively influence housing and transport affordability are 

also identified. 

A total of 22 municipalities within the JMA, the BMA, and the MMA are included in 

the observations. The influences of urban compaction attributes on affordability are 

examined using Tobit regression analysis, where the dependent variable is the DEA 

score of combined affordability, and the explanatory/independent variables are the 

urban compaction indicators.  The DEA affordability scores for the 22 municipalities 

were calculated using the 2014 National Socio Economic Survey (SUSENAS) data, an 

annual household consumption survey data that contains information on household 

expenditure, including housing and transport. The indicators of a compact city were 

developed based on a literature review, interview results (from Chapter 4), and on the 

availability of comparable data for the JMA, the BMA, and the MMA. These indicators 

include variables and indicators that represent the compact city‘s attributes, such as 

density, mix of use and intensification, which were measured using statistical data from 

various secondary sources such as Regions in Figure, Population Census and Economic 

Census, with base year ranges from 2010 to 2017. Further details on methodology, 

analysis and the evidence of the link between urban compaction and affordability in 

Indonesian cities are presented in Chapter 8.  
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Overall, these activities resulted in five peer-reviewed papers, which are presented as 

the results chapters in this thesis (Chapters 4 to 8).   

3.4  Ethics 

Within Australia, the ethical and legal responsibilities of academic researchers in 

relation to research participants have been outlined in the National Statement for Ethical 

Conduct in Research Involving Humans (NHMRC, 1992). This research conformed to 

all Griffith University ethical requirements as specified in the Griffith University Code 

for the Responsible Conduct of Research. Ethical clearance for human research was 

approved by the Griffith University Human Research Ethics Committee (GUHREC) on 

the 24th September, 2015 under Protocol Number 2015/588.  
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4. Exploring the compact city concept in developing Asian 

cities: Insights from three metropolitan regions in 

Indonesia 

The work presented here in Chapter 4 has been submitted to the journal Urban Policy 

and Research as: 

 Dewita, Y., Burke, M., and Yen, B.T.H., Exploring the compact city concept in 

developing Asian cities: Insights from three metropolitan regions in Indonesia.  

 First submission on 13/06/2018. 

This chapter summarises the results of Task 1. It explores perceptions of the compact 

city concept within the context of developing countries, in particular, in order to 

understand the vision, perspectives and features of the compact city concept adopted in 

Indonesia. Previous studies on urban compaction in Indonesia mostly applied 

quantitative analysis to examine potential application of the concept (Ambarwati, 

Verhaeghe, Pel, & van Arem, 2014; Arifwidodo & Perera, 2011; Kustiwan, 2010; 

Kusumantoro, Rachmat, Fajri, & Rachmalia, 2009; Roychansyah, 2011; Roychansyah, 

Farmawati, Anindyah, & Atianta, 2016). This paper is the first to identify ‗why‘ and 

‗how‘ urban compaction has been adopted and applied in urban development policies 

and practice in Indonesia.  This research uses qualitative exploration based on 

interviews, focus groups and policy documents from three metropolitan regions in 

Indonesia: Jakarta, Bandung, and Medan metropolitan areas. The uniqueness of the 

results is in understanding how urban compaction has been conceived in already dense 

cities, why it has been applied, and what has been expected in relation to the sustainable 

development of Indonesian cities. The analysis is framed by Kingdon‘s (1995) multiple 

policy streams theory using views of stakeholders obtained from the government sector 

(at national, provincial and local levels) within all three metropolitan regions, as well as 

academics, private developers, and urban citizens. 

The outcomes show that key features of a compact city, according to Indonesians, are 

reflected in higher-density housing (vertical houses) development, and integration of 

transport system and land use planning, such as the TOD (transport oriented 

development) approach. As suggested by the literature, urban sprawl is perceived as the 

main reason for adopting the compact city concept. Although it has been almost a 
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decade since the adoption of the compact city concept in the Indonesian national spatial 

plan, the anticipated level of compactness seems distant due to the ongoing leapfrog 

development pattern. Clear objectives and guidelines for local levels of government, 

along with the cultural attachment to landed-houses and minimum allocation for public 

transport investment, all contribute. The manifestation of the compact city approach in 

the spatial plans is mostly in accordance with stakeholder perceptions, even though the 

effectiveness of its application remains in question. Furthermore, the important urban 

compaction features in Indonesia examined in this paper provide useful information 

about the design of the next step of this research, as discussed in the next chapter. 

Research questions addressed in this paper and contributions 

Primary Question: 

RQ1. How do Indonesian governments, academics, developers, and citizens conceive of 

the compact city? 

Sub-questions: 

 Why is the compact city concept being adopted in Indonesia?  

 How do Indonesian stakeholders perceive a compact city?  

 How has it been applied in the urban planning and development policies in 

Indonesia?  

Summary of contributions: 

1. The theoretical and methodological contributions of this study: 

 Provides an understanding of how the compact city is conceived in the context 

of developing countries. 

 First study to employ qualitative exploration of the perceptions of the compact 

city approach in Indonesia. 

 One of few studies which applies Kingdon‘s (1995) multiple streams framework 

to understand how a planning concept (i.e., a compact city) transforms into 

development policy and practice. 
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2. Practical and applied contributions of the study: 

 Provides valuable information for Indonesian policymakers, especially in the 

urban, housing and transportation fields, around the key features, potential, 

challenges, current implementation and implication of the urban compaction 

policy in Indonesia. 

This chapter is an exact copy of the paper referred to above. 
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4.1  Statement of contribution to the co-authored published paper 

This chapter includes a co-authored paper that summarises the results of Task 1. The 

bibliographic details of the co-authored paper, including all authors, are: 

Dewita, Y., Burke, M., and Yen, B.T.H., Exploring the compact city concept in 

developing Asian cities: Insights from three metropolitan regions in Indonesia. 

Submitted to the journal Urban Policy and Research on 13/06/2018.  

The authors listed below have certified that: 

1. They meet the criteria for authorship in that they have participated in the 

conception, execution, or interpretation, of at least that part of the publication in 

their field of expertise; 

2. They take public responsibility for their part of the publication, except for the 

responsible author who accepts overall responsibility for the publication; 

3. There are no other authors of the publication according to these criteria; 

4. They agree to the use of the publication in the student‘s thesis and its publication on 

the Griffith University database consistent with any limitations set by publisher 

requirements. 

Contributors Statement of contribution 

Yulia Dewita 

 

 

 

 Designed the interview and focus group 

questions. 

 Managed the participant recruitment 

process for interviews and focus groups.  

 Travelled to Indonesia to conduct 

interviews, focus groups, and secondary 

data collection. 

 Transcribed, prepared, and analyzed all 

data. 

 Conceived, planned and wrote the first 

draft of the manuscript. 

 Managed the academic editorial process 

for the manuscript. 
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Conference in Guangzhou, China. 

Matthew Burke  Provided assistance in the theoretical 

framing of the research.  
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 Provided editorial suggestions in the 

initial and final manuscript. 
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Exploring the compact city concept in developing Asian cities: 

Insights from three metropolitan regions in Indonesia  

This paper looks at the introduction of urban compaction in a developing world 

context. It explores how the concept are conceived by stakeholders and translated 

into urban policies in Indonesia. Planning documents were collected focusing on 

three metropolitan areas. Twenty-three stakeholders were interviewed from 

government, academia and the development industry. In addition, fourteen urban 

residents participated in focus groups. Using Kingdon‘s multiple streams 

framework, the results show that a mix of land uses and vertical housing 

development, integrated with better urban infrastructure, is seen as the key 

principle for application. The policy statement for urban compaction is already in 

place, yet operational guidelines and a strong commitment from the government 

are required for it to be effective. The social perception in regards to high-rise, 

high-density living is a concern. However, there are positive beliefs that the 

policy would be politically acceptable in Indonesia. 

Keywords: urban policy; high-density living; compact city; metropolitan; 

multiple streams framework (MSF); Indonesia 

1. Introduction  

We live in an urbanising world. The rapid growth of the world‘s urban population will 

continue, particularly in Asia and Africa (Jenkins et al. 2007, United Nations 2014). As 

the 4th largest country in the world by population in 2018, Indonesia is facing rapid 

increases in urban growth. The latest population census showed that around half of all 

Indonesians live in urban areas, although the population is unevenly distributed and is 

concentrated in a few large cities on the island of Java, such as Jakarta, Surabaya, and 

Bandung (Badan Pusat Statistik 2010).  

Current urbanisation patterns, especially in developing countries, impose socio-

economic benefit as well as unwanted consequences. The loss of agricultural land to 

housing and industrial factories on the periphery of cities increasingly occurs in order to 

accommodate population growth and economic activities. Urban sprawl is a common 

phenomenon in major cities and metropolitan areas during the urbanisation process. 
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Developing countries are therefore drawn to compact cities as an alternative to the 

continuous extension of urban built-up areas.  

Compact cities are a planning movement from the West that essentially encourages 

urban compaction and efficient use of land. Despite the ongoing debate on how compact 

cities should be defined, and on their merits, a compact city is widely considered as a 

sustainable urban form (Burton et al. 1996, Burton 2000b, Jenks and Burgess 2000, 

Jabareen 2006). The interpretation and application of compact city policies vary due to 

socio-economic and spatial context. In both the developed and developing countries, 

compact city policies have been resisted at times, often by those with interests in 

greenfield property development who would see their activities curtailed. But such 

policies have now taken root throughout much of the globe and are often interconnected 

with other planning movements such as transit-oriented development (TOD).  

As with many other cities in Asia, major cities in Indonesia are already dense. The 

World Bank (2016) reported that by 2010, the urban population density in Indonesia 

was 9,400 people per square kilometre, the highest in the East Asia region. However, 

this density was achieved through so-called dispersed density, mostly low and medium 

rise housing in particular, albeit with high occupancy rates, which consumes 

proportionally more of the limited and expensive urban land (OECD 2012). Hence, 

Indonesian cities might have higher residential densities than most countries, yet they 

are not especially compact. 

In recent years Indonesia adopted the compact city concept in its national urban 

planning and development policies. Yet the implementation of compact city policies in 

Indonesia is still limited and seems varied. A few studies on urban compaction in 

Indonesia mostly applied quantitative analysis to examine potential application of the 

concept and its impacts (Kusumantoro et al. 2009, Kustiwan 2010, Arifwidodo and 

Perera 2011, Roychansyah 2011, Ambarwati et al. 2014, Roychansyah et al. 2016). 

Little is known of how compact cities are being conceived of, and how policies are 

being applied throughout Indonesia. 

This paper‘s contributions include the first in-depth investigation of the current 

perception of urban compaction in Indonesia. Three research questions were posed: (1) 

Why is the compact city concept being adopted in Indonesia? (2) How do Indonesian 

stakeholders perceive a compact city? (3) How has the concept been applied in the 

urban planning and development policies in Indonesia? Bandung Metropolitan Area 

(BMA), Jakarta Metropolitan Area (JMA) and Medan Metropolitan Area (MMA) were 
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selected as case study sites. Understandings about the Indonesian compact city are 

drawn from interviews with key persons from government, academia, the private sector 

and ordinary citizens. Using Kingdon‘s (1995) multiple streams framework as an 

analytical frame, the results show that there are clear concerns about current problems 

in Indonesian cities, which compact cities may help address. The policy statement is 

already in place, yet operational guidelines and a strong commitment from the 

government are required for it to be effective. 

2. The Compact City Discourse  

Despite the extensive literature on compact cities, a uniform definition does not exist 

(Neuman 2005). However, several features that frequently appear in the literature reflect 

the way a compact city is generally conceived. As an urban form, it is often defined as a 

high-density and mixed-use urban settlement with unambiguous boundaries, where 

urban activities are centralised and located in spatial proximity (Burgess 2000, Burton 

2000b). Newton (2000) and Elkin et al. (1991) added a focus on the promotion of public 

transport, incorporating walking and cycling as characteristics of urban compaction. In 

addition, a compact city can be a small or large city in terms of population or 

geographical scale, and it can relate to both monocentric and polycentric urban structure 

(Burgess 2000, Burton et al. 2000, OECD 2012). 

There are many claimed benefits and drawbacks of the compact city concept built on 

environmental, social and economic grounds. Claimed advantages summarised by 

Burton (2000a, 2003) include: conservation of rural areas; less travel by car; reduced 

emissions; promotion of public transport, walking and cycling; better access to services 

and facilities; more efficient utility and infrastructure provision; and revitalisation and 

regeneration of inner urban areas. While the concept of the compact city and its relation 

to sustainable urban development has been continually challenged (Gordon and 

Richardson 2001, Randolph and Troy 2007, Echenique et al. 2012), its acceptance in 

urban planning practice has spread worldwide (Newman 1992, Burton et al. 1996, 

Burton et al. 2000, Jenks and Burgess 2000). The US, Australia, and European 

countries have been adopting compact development in their urban policy for over 30 

years for a variety of reasons, including increases in urban sprawl, efficiency in urban 

infrastructure investment, and land scarcity (Troy 1996, de Roo 2000, Nelson et al. 
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2007). In Asia, Hong Kong and Singapore are seen as examples of sustainable high-rise, 

high-density and mixed-use cities, which address the concern of the concept‘s 

applicability to various geographic and socio-economic settings (Mugavin, 2003; 

Zhang, 2000). In addition to the high-density and high-intensity approach, compact city 

policy in India has outlined the promotion of ‗decentralised concentration‘ and 

‗containment policy‘ (Kumar, 2000), while Brazilian government emphasised more on 

integrating urban intensification with the availability of public transit (Acioly Jr. 2000). 

But how do countries consider problems and develop policy ‗solutions‘, such as 

compact cities? 

3. The Multiple Streams Framework  

In 1984, John Kingdon introduced his seminal theory of policy analysis, the multiple 

streams framework (MSF), to describe policy-making processes under complex and 

ambiguous circumstances (Kingdon 1995, Zahariadis 2014). While the traditional 

school of policy analysis is greatly influenced by a positivist view, Kingdon‘s is 

influenced by social constructionist thinking and progresses toward interpretive policy 

analysis (Weber 2014, Zahariadis 2014, Jones et al. 2016, Winkel and Leipold 2016, 

Leung et al. 2017). The MSF advances the notion of policy process as dynamic, 

irrational and unpredictable, which is more relevant to the real-world situation 

(Zahariadis 2014). There is a level of ambiguity in the policy-making process due to the 

subjectivity of various actors involved (Weber 2014). The MSF accounts for this and is 

a suitable framework by which to analyse compact city policy in Indonesia, where 

origin and implementation appear obscure. 

In the MSF approach, Kingdon (1995) suggests that policy creation and change occurs 

due to the interaction of three distinct and independent streams of problems, policies 

and politics. These streams flow through the policy system, waiting for the perfect time 

to be coupled, and that moment escalates their chance for adoption as the prominent 

agenda. The problem stream contains potential issues, all searching for attention and 

solutions. The policy stream is characterised as a ‗primeval soup‘ of solutions and 

proposals that can potentially ‗float up‘ to the policy systems with regards to their 

feasibility, acceptability, and capability to anticipate future challenges. The political 

stream encompasses the situational contexts of policy–making, including national mood 
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and organised pressure groups. These three streams float about until a window of 

opportunity opens either in the problem or politics stream and creates a necessary 

context for policy creation. A group of actors with shared interests in a certain proposal 

act as policy entrepreneurs and create an opportunity for the window to be opened using 

a variety of strategies. Naturally, urban policy is multidimensional and 

multidisciplinary, and thus difficult to explain in a rational, linear, and structured 

manner. Discussion about ‗sustainable development‘, including notions of compact 

cities, comes from a wide range of disciplines and policy communities, so its translation 

into practice is far from linear (Healey 2007). The Indonesian political system, with its 

three tiers of government and more than 10 large political parties, adds to the 

complexity. We turn now to the development of the research approach and methods that 

use the MSF framing to explore the problems, policies and politics streams of compact 

city policy development and implementation in Indonesia. 

4. Approach and Methods 

4.1 Approach 

A case study approach was adopted because of the need to intensely examine the 

context of Indonesia that is characterised by an interaction of socio-cultural, 

governance, political, economic and spatial factors. Case study research is a qualitative 

approach in which the researcher explores a case or cases, through in-depth data 

collection involving multiple sources of information (Creswell 2013). In this study, 

three case studies were selected to represent how the concept is conceived in different 

Indonesian contexts. The methods included interviews, focus groups, and review of 

documentary evidence. 

4.2 Methods  

Three metropolises with different population size and density were selected as case 

studies: Jakarta Metropolitan Area (JMA), Bandung Metropolitan Area (BMA) and 

Medan Metropolitan Area (MMA). The JMA represents a megalopolis with a 

population of more than 10 million, the BMA represents a large metropolitan area 

(population of 5–10 million) and the MMA a smaller metropolitan area (population of 

<5 million) (World Bank, 2012). The JMA is the biggest and only metropolis in 
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Indonesia that is categorised as a megalopolis. The JMA has always been superior in 

terms of population and economic growth along with its complexity of urban problems, 

which probably affected the stakeholders‘ views of urban compaction. However, there 

are similarities in the urban processes at play across all these urban regions. All three 

metropolitan areas have undergone rapid urbanisation with population growth rate on 

average above 1.5% per year from 2010 to 2015, above the national rate at 1.36% 

(Statistic of North Sumatra Province 2016, Statistics of Banten 2016, Statistics of DKI 

Jakarta 2016, Statistics of Jawa Barat 2016, Badan Pusat Statistik 2017). The urban 

form of these metropolises is characterised by Indonesia‘s version of sprawl, where 

leap-frog out-of-sequence development, lower-density housing and a mostly single-use 

development pattern expand from the core area towards the adjacent municipalities to 

form a wide metropolitan area. High motorcycle use and low public transport use have 

facilitated the dispersed-density model of urban development. Though bus-rapid transit 

(BRT) systems have been developed in Indonesian cities in recent decades, mostly 

notably the large Trans Jakarta system, they have not been implemented in conjunction 

with high-rise densification in the BRT corridors, such as one observes in the corridors 

of South American systems such as Curitiba. The nation‘s first metro line, a 15.5km 

route in central Jakarta, is expected to open in 2019. 

Table 1. Population and area of the JMA, BMA, and MMA  

 JMA BMA MMA 
Total Area (sq.km) 6,427.51 3,540.50 3,056.97 

Population: 

2010 

 

27,971,997 

 

7,974,630 

 

4,220,439 

2016 32,409,811 8,737,977 4,666,776 

Density (person/sq.km): 

2010 

2016 

 

10,126 

11,330 

 

6,503 

6,970 

 

1,381 

1,527 

Population Growth 2010-2015 

(% per year) 2.27 1.23 1.68 

Number of municipalities 13 

(10 cities, 

3 regencies) 

5 

(2 cities, 

3 regencies) 

4 

(2 cities, 

2 regencies) 

Source: Census of Population (2010), Jakarta in Figure (2017), West Java in Figure 

(2017), Banten in Figure (2017), North Sumatra in Figure (2017). 

 

The JMA, the BMA, and the MMA comprise a total of 22 municipalities. Indonesia 

recognises two types of municipalities: city and regency; both are governed at the local 

level which sits under the provincial level, and have their own government and 
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legislative body. The difference between a city and a regency lies in demographics, size, 

and economics. Generally, a regency has an area larger than a city and has non-

urbanised areas where agricultural economic activities occur. The DKI Jakarta province 

in the JMA, which is the national capital of Indonesia, is an exception. In this province, 

the legislative body present only at the provincial level, since the responsibility of 

government at the city level is limited to an administrative role. 

The primary source of information for this study was gathered from stakeholders. Semi-

structured interviews were conducted with government officials, academic experts and 

developers, who are considered to be actors involved in designing and administering the 

compact city policies in Indonesia. Purposive sampling technique was used in selecting 

interviewees, based on their knowledge, authority, and experience in formulating and 

applying compact city policies in Indonesia. A total of 27 potential participants were 

contacted, but only 23 participants provided a positive response and interviewed (see 

Appendix A). Interviews were conducted face-to-face and audio recorded. 

Information from urban citizens affected by such policies was gathered through focus 

groups using residents of two residential sites in Bandung City, located centrally within 

the BMA. Two groups of middle- and low-income urban residents participated in the 

focus group: the first group lives in apartments and the second group lives in non-

apartment residences. A total of 14 respondents with similar numbers of males and 

females within the age range 23–58 joined the group discussions. In addition, urban 

planning documents were collected from the three metropolitan regions to analyse how 

the compact city concept has been adopted at the national, regional and local level. The 

focus groups were conducted face to face and were recorded using an audio-visual 

recorder. 

The interviews and focus groups were conducted in Bahasa Indonesia and then 

transcribed and translated into English for the purposes of this paper. The analysis was 

conducted using NVivo 11 software. 

5. Findings 

We start the findings with a brief discussion of compact city policies in Indonesia. This 

is followed by an examination of stakeholders‘ perceptions of the drivers for adoption 

of the compact city concept and how it has been translated into Indonesian urban 

planning and development policies. The examination is framed around Kingdon‘s 
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(1995) MSF in order to comprehend how streams of problems, policies, and politics 

played out. 

5.1 The introduction of compact city policies in Indonesia  

As a response to growing urban development challenges, compact city principles were 

officially introduced in Government Regulation No.26/2008 on the National Spatial 

Plan, which has recently been amended by Government Regulation No.13/2017. The 

compact city concept was articulated as one strategy to prevent an area‘s development 

exceeding its carrying capacity. Article 8, point (3) b of the national plan states that 

urban development should “promote the use of vertical space and urban compaction to 

optimise the use of space in the metropolitan area and large city development”. 

However, specific planning instruments or programs to implement the strategy are not 

found in the following sections of the plan. 

In 2010, the National Planning Board proceeded with an effort to incorporate the urban 

compaction development features in the national urban development policy and 

strategies (KSNPP). The KSNPP was developed with an intention for it to be 

accommodated in the impending law about cities, which has the highest statutory 

position in Indonesia‘s system of law and regulation; but by late 2017 this new law had 

still not yet been approved by Parliament. The KSNPP, among other things, charted the 

need to create compact cities for efficient and ‗equitable‘ use of urban land, for which 

suggested strategies include adoption of the compact city concept in urban planning 

practice, land provision for the development of multi-storeyed housing for the middle- 

and low-income groups, improvement of land administration and information systems, 

and application of incentive mechanisms for cities implementing the urban compaction 

concept.  

In 2015, the national government announced Presidential Regulation No.2/2015 on 

National Medium-term Development Guidelines (RPJMN) 2015-2019, which are 

generally used as guidelines to develop 5-year and yearly development programs and 

budgets at the national level. In the regional development section, the RPJMN specified 

that compact urban development principles should be accommodated, especially for 

urban areas in the islands of Java and Bali, where most major cities are located. 
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5.2 The problems stream: drivers for adoption of the compact city concept 

The problems stream consists of various circumstances that motivate policymakers and 

communities to action (Zahariadis 2014). Several issues emerged from the interviews: 

urbanisation, land scarcity, and urban sprawl being the foremost. The participants 

recognised that within Indonesia urbanisation has been a growing concern. This accords 

with data from the United Nations (2014) which showed that Indonesia‘s urban 

population growth from 2005 to 2010 was 3.06%, higher than that of the world as a 

whole (2.20%) and of Asia (2.79%). This rapid increase is perceived as the reason for 

sprawling development towards the countryside. The national government official when 

asked about driving factors for compact city adoption in Indonesia noted: 

The key factor is urbanisation, which is a current problem due to the inability to 

control the urban population growth. More housing and urban facilities have to be 

built and provided, while the available land for development [in cities] is limited. 

(Interview, national government, 2015) 

The majority of stakeholders agreed that Indonesian cities are experiencing urban 

sprawl. Concerns around land availability, particularly in urban areas, emerged not only 

from respondents in cities such as Jakarta and Bandung, where urban built-up areas 

have reached more than 80%, but also in regencies outside Java, where vacant land is 

relatively more available. As advocated by many studies of compact urban form as a 

remedy for the unsustainable suburban development pattern, growing concerns about 

the magnitude of urban sprawl and limited developable land in Indonesian major cities 

have led the government to adopt the compact city concept as an urban development 

policy. Government officials from the provincial level in the BMA commented: 

Compact city will be the future urban policy; we have to stop urban areas 

expansion. Because the land is limited, while the population is increasing rapidly.  

(Interview, provincial government in the BMA, 2015)  

Kingdon (1995) argued that there should be sufficient commentary from actors inside 

and outside of the government for issues to become problems. Various mechanisms – 

indicators, focusing events, and feedback – bring problems to their attention. Sprawl has 

long been one of the important issues in Indonesian urban development, particularly in 

major cities. The expansion of urban activities and physical boundaries towards the 
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surrounding suburban or rural areas was a common phenomenon that initiated the 

formation of metropolitan regions in Indonesia. The dramatic increase in urbanisation 

and the impacts of urban sprawl, such as land conversion, high volume of car ownership 

and traffic congestion, generated significant commentary and elevated sprawl as a 

problem for resolution in the policy sphere. Compact cities arrived as a Western import 

that was quickly connected with Indonesian concerns about sprawl and land scarcity. 

But equity issues and the means to secure compaction were not resolved. There were 

only limited policies or guidance for city authorities. 

 

5.3 The policy solutions stream: translation, perception and challenging 

implementation  

In order for a policy to survive in the political arena, criteria such as feasibility and 

acceptability are crucial. Feasibility is strongly related to implementation, while 

acceptability is more of an agreement within a policy community (Kingdon 1995). The 

compact city concept introduced by the national government was agreed to by the 

provinces and localities, and was supported by leading academics and private 

developers, though not necessarily by firms involved in greenfields development. 

However, several feasibility concerns regarding the implementation were raised during 

interviews. The first was cognitive constraints, due to a lack of understanding and 

different perceptions about the compact city concept within local government, where 

the greatest responsibility for implementation lies. One local government respondent 

commented: 

In the local government, [they] mostly don‘t understand about the compact city 

concept. Different perceptions still exist. 

(Interview, local government, JMA, 2015) 

Although it has been around ten years since the ‗compact city‘ concept was first 

adopted in the national spatial plan, in stark contrast to nearby nations such as Australia 

where compact city debates stretch back many decades, most of the stakeholders 

considered compact cities as a relatively new concept. All interviewees, except those 

from the national government, were not aware that this concept is included as an urban 

development strategy in the national spatial plan. The interviewees did, however, know 

that certain compact city principles had been adopted and applied in urban planning and 
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development practices in Indonesian cities, including examples of the vertical housing 

and transit oriented development program. The absence of continuous dissemination 

and specific operational guidelines for implementation at regional and local level was 

viewed as the reason: 

There is no specific policy that I know of, to promote the adoption of compact city 

policy at the regional and local level.  

(Interview, provincial government, BMA, 2015) 

 

 

We, the local government, need technical guidelines since experts in this field are 

lacking.  

(Interview, local government, MMA, 2015) 

However, the regional and local spatial plans surveyed have adopted compact city 

principles. Five of 20 spatial plans from provincial and local governments within the 

JMA, the BMA, and the MMA, in all cities have explicitly included ‗compact city‘ as 

an urban development strategy. The rest of the documents have not used the compact 

city term, per se, but have adopted attributes and instruments of the compact city vision 

(see Table 2). 

Importantly, the concept of ‗vertical development‘ was a key feature associated with the 

compact city in the planning documents at all levels. Vertical development is a more 

limited concept that, although still ambiguous, emphasises a shift to high-rise apartment 

and office development, in contrast to the dense but medium- and low-rise development 

models of the past in Indonesia. As one academic interviewee in urban planning stated: 

In a compact city, high density should be in a form of vertical development. Thus 

the densification indicator is not a horizontal, but a vertical development. Major 

cities like Jakarta, Surabaya, and Bandung are considered as high-density cities, 

with average population density above 100 people per hectare. Horizontally, we 

could say that these cities are highly dense, but in terms of vertical density they are 

still left far behind.   

(Interview, academic, 2015) 

Vertical development is promulgated with particular justifications: limited and 

expensive land, combined with the rapid increase of the urban population, and a housing 
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shortage. Planning documents for both the JMA and the BMA stated that medium- and 

low-density housing development should be reduced. Vertical development is also often 

embraced in a transit-oriented development (TOD) model (Cervero, 2004). Indeed, 

TOD appeared in most of the plans, indicating the urge for integrated transport and 

high-rise development. As examples, DKI Jakarta planned for seven areas to be 

developed with the TOD concept by 2030 (RTRW DKI 2030); Medan City has planned 

eight areas for TOD (RTRW Kota Medan).  Preservation of green open space and 

promotion of public transport were also emphasised in all plans.  

In parallel with the planning documents, interviews with stakeholders revealed that a 

mix of uses and transit-oriented development approaches are also the key features 

associated with the compact city in the Indonesian context, as shown in Figure 1. These 

features were identified as relating to sprawl and congestion problems that likely occur 

in most Indonesian metropolitan areas, particularly in the JMA, and which affect urban 

residents‘ mobility (Suzuki et al. 2013, Hasibuan et al. 2014, Susilo and Joewono 

2017). Land use mixing, to bring workplaces, activities, and homes in closer proximity, 

is in contrast to the often homogenous residential estates and gated communities found 

on the outskirts of cities such as Jakarta. Spatial proximity between urban functions and 

high accessibility to public transport were seen as key features of the urban compaction 

approach that might offer solutions. According to a study on TOD in the JMA, this 

approach is predicted to increase the train modal share by 30% and reduce fuel 

consumption by 20%. Trip distances will decrease and the number of private motorised 

trips by commuters will also decline (Hasibuan et al. 2014). 

Figure 1. Compact city attributes 
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By analysing these policy documents in conjunction with the interviews, seemingly all 

of these metropolitan areas have adopted the urban compaction approach to address 

their own urban problems rather than simply adhering to the national urban policy. The 

absence of specific guidance from national government reflects in inconsistencies of 

urban compaction instruments adopted in spatial plans at each levels and each 

metropolitan areas. Some of the provincial and local governments, for example, DKI 

Jakarta, have developed a more detailed policy, strategy, and program towards urban 

compaction, due to the size and complexity of their urban problems. This includes the 

recently released governor‘s regulation on TOD (Pergub No. 44/2017) and a number of 

mass public transit improvement and construction programs, such as the Jakarta bus 

rapid transit (BRT) and Jakarta mass rapid transit (MRT) systems to reduce 

dependencies on private vehicles. 

The second constraint that emerged from interviews is political commitment. Often 

policies have successfully been crafted yet have failed in their implementation because 

they were not followed by the required development action such as an operational plan, 

detailed programs or budget. Urban development policy, including the compact city, 

typically involves multiple government agencies at all levels, and also the private sector 

in many fields. Thus it is important to build and maintain the commitment of these 

stakeholders and translate it into development plans and programs. Otherwise, poor 

institutional coordination will result in poor implementation, which often occurs. A 

budgetary consideration, which is often seen as a constraint, also plays a large role in 

policy makers‘ decision-making processes. This concern may prevent proposals 

becoming policies and policies being implemented. Budgets, especially those of 

governments, are limited. Policies and programs have to compete to become a priority 

in a budget allocation plan. In Indonesia, the legislative bodies‘ commitment, 

particularly the people‘s representatives‘ council (DPR) which has budgetary power, is 

crucial, in addition to that of the national, provincial and local governments. As 

suggested by a government official in North Sumatra province: 

It has to be proven that compact city policy is not only in the planning stage, but it 

has to be followed by a development program and budget.  

(Interview, provincial government, MMA, 2015). 
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Table 2. Compact city features and instruments in urban policy and spatial plan in Indonesia 

Compact City 

Features 
Instruments 

National Urban 

Policy/Spatial 

Plan 

Regional Spatial Plan Local Spatial Plan Stakeholders 

Interviews 
JMA BMA MMA JMA BMA MMA 

Density 

  

  

  

Promoting the use of vertical 

space/vertical development 
        

Transforming social perception of 

high-rise and high-density living   
 

    
 

Minimum green open space 

requirement 
 

 
      

Limiting horizontal (low and medium 

density) housing development   
 

   
 

 
 

Proximity Mixed-use development 
 

 
  

    

Intensity 

  

Promoting an intensive use of urban 

space and increase population density 

in residential areas 
 

 
 

   
 

 

Optimizing the use of existing built-

up areas (infill and brownfield 

development) 
 

 
   

 
 

 

Accessibility 

  

  

Transit Oriented Development (TOD)   
  

    

Promoting mass public transport 
 

       

Promoting active transport (walking 

and biking)  
 

  
    

Containment  

  

  

Limiting urban growth/expansion   
  

 
 

 
 

 

Greenbelt  
      

 

Agricultural land preservation  
 

 
 

  
 

 

Compact 

Development 

  

Contained and compact new town 

(greenfield development) 
  

  
 

  
 

Efficient use of land, energy, etc.       
 

 
Regional Spatial Plan includes RTR Metropolitan and RTRW Provinsi; Local Spatial Plan includes RTRW Kabupaten/Kota and RDTR Kabupaten/Kota
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Related to political commitment, leadership is the next crucial factor that is mainly missing in 

the Indonesian context. The elected mayor or governor often lacks a vision of how their cities 

should be sustainably developed for the sake of future generations. They mostly focus on 

infrastructure or physical development that delivers tangible results in a short-term period, 

thinking that they might not be re-elected for the next term. Only very few, if none, use their 

position to become a ‗game changer‘. 

Local government action is really dependent on the leadership factor. So far, this city 

does not have a good leader who could think ahead . . . mostly thinks only of the short-

term goals. This leadership factor is really important and is a problem in this city. 

(Interview, local government, MMA, 2015). 

5.4 The politics stream 

The politics stream is an important factor favouring policy instruments‘ prominence and is 

affected by public mood, political orientation, and the pressure of interest groups. The 

stakeholders‘ interviewed perceived that the major influence on the political acceptance of 

the compact city vision was the general public, and in particular the community‘s cultural 

adaptation. Community perception in regards to shifting from low-rise, medium-density 

living to high-rise, high-density living was the most articulated conflict. High-density living 

is not a new concept for Indonesia, particularly for urban residents, but high-rise is. In his 

study, Roychansyah (2011) argued that kampung possesses the two main attributes of a 

compact city: densification and mix of land uses, and he thus proposed kampung as a unit of 

analysis for the compact city initiative in Indonesia. The majority of the focus group‘s 

participants preferred to live in a higher-density settlement, with close proximity to key urban 

facilities such as schools, health centres, and stores. When asked about the reason, there were 

some suggestions that in such neighbourhood, the social cohesion is stronger and they would 

feel safer. As one interviewee put it, ―in a dense neighbourhood, we are close to the 

neighbours. It would be easier to seek help if something bad happens. Unlike in the rural 

area, where neighbour‘s houses are far away‖. 

The cultural adaptation required is related more to high-rise living. While a number of 

Western studies opposing apartment living mainly based their arguments on family (with 

children) life cycle stage (Howley 2009, Lewis and Baldassare 2010, Raynor et al. 2017, 

Willing and Pojani 2017), Indonesians tend to have a strong attachment to land (and its 
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ownership). Potential problems from ‗dualistic‘ systems of ownership or strata-title in 

apartment living (Easthope et al. 2014) are a concern. The single-family house on a tenured 

plot remains in high demand, above multi-storey housing or apartments. One local 

government interviewee from Bekasi regency in the JMA commented: 

The community still prefers to have a ‗landed house‘. I am not sure about the occupancy 

rate of apartments. It might be only expats who live there. 

(Interviews, local government, JMA, 2015). 

This view was supported by another interviewee who lives in non-apartment housing: 

I prefer to live in a high-density neighbourhood but not in an apartment because it is 

more expensive while it does not have a freehold title. 

(Focus groups, Perumahan Jalan Rajawali, BMA, 2015) 

However, a shift in values about housing was also observed by stakeholders, particularly in 

the younger age group. Local government officials in Bandung City noted, ―The cultural 

value that a house should have a front or backyard is decreasing and has been shifting 

towards vertical housing.‖ There has been an increase in the number of people living in flats 

or apartments in recent years, either because of economic or efficiency reasons, or personal 

preference. For the middle- to low-income groups, living in multi-storey houses is most likely 

related to optimising the balance of their housing and transport budgets. One focus group 

participant from the Gateway apartment complex in the core of BMA commented: 

I like a ‗landed‘ house better. Here, I live on the 15
th
 floor; it takes time to wait for the 

elevator whenever you want to go out. But, it is so expensive to buy a landed house in 

this area, I cannot afford it. I have no choice but to enjoy living here. 

(Focus groups, Gateway Apartment, BMA, 2015) 

In the JMA, land prices in the core areas are extremely expensive and commuting may take 

1–2 hours one-way by car (Susilo and Joewono 2017); thus, living in vertical housing closer 

to the CBD seems more reasonable. As one interviewee from the government of DKI Jakarta, 

―Some people are willing to move to an apartment close to the activity centres rather than 

living in low-rise housing far away‖. 

While cultural adaptation has been perceived as one deterrent factor for compact city 

adoption, pressures from industrial groups were noted by stakeholders. Not only developers 
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but also academic and government interviewees identified that real estate developers have 

moved towards practices that promote and take advantage of compact urban development. 

New town development projects such as Jababeka City, and Bumi Serpong Damai in the 

JMA, Kota Baru Parahyangan in the BMA and Medan‘s city superblock, Podomoro City Deli 

Medan, in the MMA are examples. The developer interviewees emphasised the need for 

government to take a strong and active role to guide and support them. However, as 

suggested by the literature, ―When developers are referred to, it is almost invariably as 

‗developers‘ as a whole‖ (Coiacetto 2010). Most stakeholders assumed that only a large-scale 

developer with strong financial capacity and long-term vision about the area they developed 

might be able to deliver compact development, particularly in the inner-city area. Developers 

with a low financial capability and lesser technical capacity were more interested in short-

term profit-oriented projects at smaller scale, often in greenfield sites. This view arises due to 

the land scarcity concern. One interviewee from Bekasi regency commented: 

They (‗small‘ real estate developers) tend to find and build in the urban fringe where the 

land is cheaper, just to make a profit.  

(Interview, local government, JMA, 2015) 

Politicians are another important group who maintain a supportive public mood for a policy 

being formulated or implemented. Their approval is required to progress a policy paper into a 

regulatory instrument. By analysing the interview data, it can be seen that there is positive 

belief that political parties would accept the compact city policy. How it is framed and 

communicated, however, is the key. Interviewees considered that politicians mostly have 

limited information and understanding about the compact city concept. According to an 

academic participant from Bandung, linking compact city policy to addressing basic 

infrastructure problems is considered as a way of communicating the benefit and importance 

of the urban compaction approach. As a government interviewee in the JMA said: 

In Jakarta, the legislature supports the vertical housing development, TOD, etc., because 

they realised that these are what people need.  

(Interview, provincial government, JMA, 2015) 

The end result has been noted in some urban development policy and practices in Indonesia. 

One example is the vertical housing development program, which was recognised by 

stakeholders as a practical solution to addressing the housing backlog in major cities. Since 
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2004, the national government has promoted the 1,000 Tower program (Program Seribu 

Tower), which has then continued under the 1 Million Housing program (Program Sejuta 

Rumah). These have helped and in turn been supported by the property market, where a 

21.96% increase in apartment supply from 2015 to 2016 was recorded for Jakarta alone (Tan 

2016) albeit from a relatively low base. Furthermore, the first combined vertical housing and 

TOD project was recently initiated by two major state-owned enterprises in Jakarta, the 

National Public Housing and Indonesian Railway. This initiative plans to build 50 TOD 

locations around Indonesia.  These two solutions, vertical development and TOD, combined 

with the classic practical problems of the housing shortage and traffic congestion, thus 

successfully opened the policy window. Finally, indirect policy support for the urban 

compaction approach comes from the agricultural sector. The loss of productive farmland has 

become a pressing problem that is threatening national food security, and this triggered the 

introduction of the Sustainable Land Protection of Food Agriculture Law in 2009 to prevent 

the conversion of agricultural land, hence limiting the expansion of urban areas. However, the 

enforcement of this law is also problematic. 

5.5 Windows of opportunity 

It has been a decade since urban compaction policy was introduced within national urban 

planning and development policy, yet it might not be sufficient to consider this policy as 

being on the ‗national agenda‘, given the diffusion and diversity of implementation. Further, 

in such a short period, real-world examples of compact cities in Indonesia are rather thin on 

the ground. As the interviewee from the National Planning Board commented: 

There is no single city in Indonesia that could be categorised as a compact city.  

(Interview, national government, 2015) 

But as shown by the 1,000 Tower and 1,000,000 Housing programs, there are opportunities 

for planning initiatives to successfully develop within the policy system. The ‗compact city‘ 

term itself has not become a prominent term in the Indonesian urban planning and policy 

system. Yet, in the policy streams, solutions and alternatives keep circulating, passing 

through many discussions and revisions and being incorporated into more tangible concepts 

such as vertical development. There has been sufficient concern and commentary for the 

problem of Indonesian urbanisation to elevate these policy ‗solutions‘ and for new 

development trajectories to break through in the politics stream.  Thus, so long as the 
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concerns about Indonesian urbanisation remain, it seems compact city policies, of a type, will 

stay on the national agenda. This may well lead to the rebuilding of large parts of the inner 

areas of the major cities. The forces of agglomeration and the rise of the knowledge economy 

as an economic driver, combined with the investments by the state in metros that will push up 

land rents around stations, should support an acceleration in high-rise development in central 

areas. ‗Policy entrepreneurs‘ in political leadership roles may find fertile ground for new 

development initiatives that promote such changes, despite the deleterious impacts of 

gentrification. Broader advocacy coalitions, including profit-driven developers, have already 

emerged to support metro and TOD development, and have been effective in pushing such 

agendas. But, as with other planning movements that have arrived on the nation‘s shores, 

there will always be a distinctive flavour about how compact city policies and initiatives are 

implemented in Indonesia. 

6. Conclusion 

This paper has explored how urban compaction is understood and implemented in urban 

development policies in three Indonesian metropolises. Using Kingdon‘s (1995) multiple 

streams approach, our main contributions were in finding that stakeholders identified issues 

in the problems stream such as sprawl and land resource depletion, and agreed that compact 

cities are a necessary response within the policies stream. Bringing in mixed land uses and 

so-called vertical development, along with TOD, were viewed as the key ways forward for 

Indonesia‘s urban compaction. However, these have not been clearly translated in the 

national, regional, and local spatial plan or in urban policies. Stakeholders are looking to 

government to strengthen the translation of the concept into a regulatory tool and/or 

guidance. They want a comprehensive yet specific statement of compact city objectives to be 

achieved, features to be adopted and instruments and strategies to be used, based on common 

perception and a nuanced understanding of Indonesian urbanisation. Policy advocates‘ role in 

building up knowledge and common understanding about the concept at all levels of 

government, by politicians and in the community, is also critical. 

This study has numerous limitations that should be addressed in future research. Our three 

cases are reasonably representative but there may well be further variation in how compact 

cities are being conceived elsewhere in the archipelago, especially in the less populated 

provinces away from Java to the east. Given logistical and access problems, we were unable 
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to interview key political leaders. More empirical work needs to be developed to better 

understand the type of urban compaction suitable for the Indonesian context, which our 

broader project is undertaking. Key questions which other scholars have raised remain 

unanswered in the Indonesian context: ―How high is higher density?‖ at any given urban 

moment; ―is there any physical form implied by higher densities?‖ in the Indonesian context 

(Jenks and Dempsey 2005). Community perceptions and acceptance of different aspects of 

the compact city vision should also be explored to provide further insights. 
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Appendix A. Details of the interviewees 

No. Organisation Type Number of Interviewees Date 

National Government 

1 National Planning Board  Government official 1 5/11/2015 

2 Ministry of Public Works and 

Housing 

Government official 1 4/11/2015 

Provincial Government 

Jakarta Metropolitan Area 

3 DKI Jakarta Planning Board  Government official 1 2/11/2015 

4 DKI Jakarta Spatial Planning and 

Settlement Office 

Government official 1 3/11/2015 

Bandung Metropolitan Area 

5 West Java Planning Board (1) Government official 1 12/11/2015 

West Java Planning Board (2) Government official 1 12/11/2015 

6 West Java Spatial Planning and 

Settlement Office 

Government official 1 4/12/2015 

Medan Metropolitan Area 

7 North Sumatra Planning Board  Government official 1 24/11/2015 

8 North Sumatra Spatial Planning and 

Settlement Office 

Government official 1 26/11/2015 

Local Government 

Jakarta Metropolitan Area 

9 Bekasi Regency Planning Board  Government official 1 17/12/2015 

10 Bekasi Regency Spatial Planning and 

Settlement Office 

Government official 1 15/12/2015 

Bandung Metropolitan Area 

11 Bandung City Planning Board  Government official 1 16/11/2015 

12 Bandung City Spatial Planning and 

Settlement Office 

Government official 1 1/12/2015 

13 Cimahi City Planning Board  Government official 1 1/12/2015 

14 Bandung Regency Planning Board  Government official 1 13/11/2015 

15 Bandung Regency Spatial Planning 

and Settlement Office 

Government official 1 13/11/2015 

Medan Metropolitan Area 

16 Medan City Planning Board  Government official 1 24/11/2015 

17 Medan City Spatial Planning and 

Settlement Office 

Government official 1 26/11/2015 

Developers 

18 PT. Jababeka (1) Industrial estate company 1 15/12/2015 

PT. Jababeka (2) Industrial estate company 1 15/12/2015 

19 Association of Indonesian Real 

Estate Developers (REI)-West Java 

Branch  

Developers association 1 30/11/2015 

Academics 

20 Institut Teknologi Bandung (1) Urban planning academic 1 10/11/2015 

Institut Teknologi Bandung (2) Housing Academic 1 12/12/2015 

Total 23  

 

  



84 
 

References 
 

Acioly Jr, C. C., 2000. Can urban management deliver the sustainable city? Guided 

densification in Brazil versus informal compactness in Egypt. In M. Jenks & R. 

Burgess (Eds.), Compact cities: Sustainable urban forms for developing countries 

(pp. 127-140.). London: Spon Press. 

Ambarwati, L., Verhaeghe, R., Pel, A. & Van Arem, B., 2014. Investigating the effects of 

improving public transport system linkage to spatial strategy on controlling urban 

sprawl: evidence from Surabaya City, Indonesia. WIT Transactions on the Built 

Environment, 138. 

Arifwidodo, S.D. & Perera, R., 2011. Quality of life and compact development policies in 

Bandung, Indonesia. Applied Research in Quality of Life, 6, 159-179. 

Badan Pusat Statistik, 2010. Census of Population. Jakarta: Badan Pusat Statistik. 

Badan Pusat Statistik, 2017. Statistical Yearbook of Indonesia in Infographics 2017. 

Indonesia: BPS-Indonesia‘s Central Statistics Bureau. 

Burgess, R., 2000. The compact city debate: A global perspective. In M. Jenks & R. Burgess 

(eds.) Compact cities: Sustainable urban forms for developing countries. New York: 

Spon Press, 9-24. 

Burton, E., 2000a. The Compact City: Just or Just Compact? A Preliminary Analysis. Urban 

Studies, 37, 1969-2006. 

Burton, E., 2000b. The potential of the compact city for promoting social equity. In E. 

Burton, M. Jenks & K. Williams (eds.) Achieving sustainable urban form. London, 

UK: Spon Press, 19-29. 

Burton, E., 2003. Housing for an Urban Renaissance: Implications for Social Equity. Housing 

Studies, 18, 537-562. 

Burton, E., Jenks, M. & Williams, K., 1996. The compact city: a sustainable urban form? 

London: E&F.N. Spon. 

Burton, E., Jenks, M. & Williams, K., 2000. Achieving sustainable urban form London, UK: 

Spon Press. 

Cervero, R., 2004. Transit-oriented development in the United States: Experiences, 

challenges, and prospects: Transportation Research Board. 

Coiacetto, E., 2010. Challenges of Making Efficient Use of Existing Infrastructure: 

Developers and Transit Oriented Development. Sustainable Urban and Regional 

Infrastructure Development: Technologies, Applications and Management. Hershey, 

PA, USA: IGI Global, 201-212. 

Creswell, J.W., 2013. Qualitative Inquiry and Research Design, 3rd ed. California: SAGE 

Publications, Inc. 

de Roo, G., 2000. Environmental planning and the compact city - a Dutch perspective. In G. 

de Roo & M. Donald (Eds.), Compact Cities and Sustainable Urban Development: a 

critical assessment of policies and plans from an international perspective (pp. 31-

41). England: Ashgate Publishing Limited. 

Easthope, H., Warnken, J., Sherry, C., Coiacetto, E., Dredge, D., Guilding, C., Johnston, N., 

Lamminmaki, D. & Reid, S., 2014. How property title impacts urban consolidation: A 

life cycle examination of multi-title developments. Urban Policy and Research, 32, 

289-304. 

Echenique, M. H., Hargreaves, A. J., Mitchell, G., & Namdeo, A. 2012. Growing cities 

sustainably: does urban form really matter? Journal of the American Planning 

Association, 78(2), 121-137. doi: 10.1080/01944363.2012.666731 

Elkin, T., Mclaren, D. & Hillman, M., 1991. Reviving the City: towards sustainable urban 

development London, UK: Friends of the Earth London. 



85 
 

Gordon, P., & Richardson, H. W., 1997. Are compact cities a desirable planning goal? 

Journal of the American Planning Association, 63(1), 95-106. doi: 

10.1080/01944369708975727 

Hasibuan, H.S., Soemardi, T.P., Koestoer, R. & Moersidik, S., 2014. The role of transit 

oriented development in constructing urban environment sustainability, the case of 

Jabodetabek, Indonesia. Procedia Environmental Sciences, 20, 622-631. 

Healey, P., 2007. Re-thinking Key Dimensions of Strategic Spatial Planning: Sustainability 

and Complexity. In G. De Roo & G. Porter (eds.) Fuzzy Planning: The Role of Actors 

in a Fuzzy Governance Environment. England: Ashgate Publishing Limited, 21-41. 

Howley, P., 2009. Attitudes towards compact city living: Towards a greater understanding of 

residential behaviour. Land use policy, 26, 792-798. 

Jabareen, Y.R., 2006. Sustainable urban forms their typologies, models, and concepts. 

Journal of Planning Education and Research, 26, 38-52. 

Jenkins, P., Smith, H., & Wang, Y. P. (2007). Urbanisation and globalisation Planning and 

housing in the rapidly urbanising world (pp. 9-33). New York: Routledge.  
Jenks, M. & Burgess, R. (eds.) (2000) Compact Cities : Sustainable Urban Forms for 

Developing Countries, London Spon Press. 

Jenks, M. & Dempsey, N. (eds.) (2005) Future Forms and Design for Sustainable Cities, UK: 

Architectural Press. 

Jones, M.D., Peterson, H.L., Pierce, J.J., Herweg, N., Bernal, A., Lamberta Raney, H. & 

Zahariadis, N., 2016. A River Runs Through It: A Multiple Streams Meta‐ Review. 

Policy Studies Journal, 44, 13-36. 

Kingdon, J.W., 1995. Agendas, Alternatives, and Public Policies, 2nd ed. New York: 

HarperCollins College Publishers. 

Kumar, A., 2000. The inverted compact city of Delhi. In M. Jenks & R. Burgess (Eds.), 

Compact cities: Sustainable Urban Forms for Developing Countries (pp. 153-166). 

London, UK: Spon Press. 

Kustiwan, I., 2010. Sustainable Urban Form and Development (Study of Potencies of Urban 

Compaction at Bandung Metropolitan Area). Universitas Indonesia. 

Kusumantoro, I.P., Rachmat, S.Y., Fajri, H. & Rachmalia, M., Year. The Impact of 

Settlement Spatial Pattern in Fringe Area to Community Movement, Case Study: 

Bandung Cityed.^eds. Proceedings of the Eastern Asia Society for Transportation 

Studies Vol. 7 (The 8th International Conference of Eastern Asia Society for 

Transportation Studies, 2009)Eastern Asia Society for Transportation Studies, 198-

198. 

Leung, A., Burke, M., Perl, A. & Cui, J., 2017. The peak oil and oil vulnerability discourse in 

urban transport policy: A comparative discourse analysis of Hong Kong and Brisbane. 

Transport Policy. 

Lewis, P.G. & Baldassare, M., 2010. The complexity of public attitudes toward compact 

development: survey evidence from five states. Journal of the American Planning 

Association, 76, 219-237. 

Mugavin, D., 2003. Compact city: some aspects and lessons from Singapore. International 

Journal of Urban Sciences, 7(2), 180-192. doi: 

https://doi.org/10.1080/12265934.2003.9693535 

Nelson, A. C., Sanchez, T. W., & Dawkins, C. J., 2007. The social impacts of urban 

containment. England, UK: Ashgate Publishing, Ltd. 

Neuman, M., 2005. The Compact City Fallacy. Journal of Planning Education and Research, 

25, 11-26. 

Newman, P., 1992. The compact city: an Australian perspective. Built Environment (1978-), 

285-300. 

https://doi.org/10.1080/12265934.2003.9693535


86 
 

Newton, P., 2000. Urban form and environmental performance. In E. Burton, M. Jenks & K. 

Williams (eds.) Achieving sustainable urban form. London, UK: Spon Press, 46-53. 

OECD, 2012. Compact City Policies: A Comparative Assessment, OECD Green Growth 

Studies O. Publishing, 9264167846. 

Randolph, B., & Troy, P. N., 2007. Energy consumption and the built environment: A social 

and behavioural analysis. Sydney: City Futures Research Centre, University of New 

South Wales. Retrieved from 

https://www.researchgate.net/profile/Patrick_Troy/publication/228715038_Energy_co

nsumption_and_the_built_environment_a_social_and_behavioural_analysis/links/0de

ec520875bcd581c000000.pdf 

Raynor, K., Mayere, S. & Matthews, T., 2017. Do ‗city shapers‘ really support urban 

consolidation? The case of Brisbane, Australia. Urban Studies, 0042098016688420. 

Roychansyah, M.S., 2011. Optimum Density Strategy in Kampung Oriented Development 

Propositions Based on Characteristics of Density Condition in Yogyakarta City. 5th 

Conference of International Forum on Urbanism. Singapore. 

Roychansyah, M.S., Farmawati, A., Anindyah, D.S. & Atianta, L., 2016. Urban compactness 

effects on the distributions of healthy houses in Yogyakarta City. Procedia-Social and 

Behavioral Sciences, 227, 168-173. 

Statistic of North Sumatra Province, 2016. North Sumatra in Figures 2016. Indonesia: BPS-

Statistics of North Sumatra Province. 

Statistics of Banten 2016. Banten in Figures 2016. Indonesia: BPS-Statistics of Banten 

Province. 

Statistics of DKI Jakarta, 2016. Jakarta in Figures 2016. Indonesia: BPS-Statistics of DKI 

Jakarta Province. 

Statistics of Jawa Barat, 2016. Jawa Barat in Figures 2016. Indonesia: BPS-Statistics of West 

Java Province  

Susilo, Y.O. & Joewono, T.B., 2017. Indonesia. In D. Pojani & D. Stead (eds.) The Urban 

Transport Crisis in Emerging Economics. Switzerland: Springer International 

Publishing, 107-126. 

Suzuki, H., Cervero, R. & Iuchi, K., 2013. Transforming cities with transit: Transit and land-

use integration for sustainable urban development Washington DC: World Bank  

Tan, F., 2016. Inilah hasil riset apartemen Jakarta Colliers International Indonesia kuartal I 

tahun 2016. Rukamen. Indonesia. 

Troy, P. N., 1996. The Perils of Urban Consolidation : A discussion of Australian housing 

and urban development policies. Sydney, Australia: The Federation Press. 

United Nations, 2014. World Urbanization Prospects : The 2014 Revision,  Highlights: U. 

Nations. 

Weber, J., 2014. The process of crafting bicycle and pedestrian policy: A discussion of cost–

benefit analysis and the multiple streams framework. Transport Policy, 32, 132-138. 

Willing, R. & Pojani, D., 2017. Is the suburban dream still alive in Australia? Evidence from 

Brisbane. Australian Planner, 54, 67-79. 

Winkel, G. & Leipold, S., 2016. Demolishing dikes: multiple streams and policy discourse 

analysis. Policy Studies Journal, 44, 108-129. 

World Bank, 2012. Indonesia - The rise of metropolitan regions : towards inclusive and 

sustainable regional development Washington, DC: W. Bank. 

World Bank, 2016. Indonesia's Urban Story. 

Zahariadis, N., 2014. Ambiguity and multiple streams. In P.A. Sabatier & C. Weible (eds.) 

Theories of the policy process. 3rd ed. New York: Westview Press. 



87 
 

Zhang, X. Q., 2000. High-rise and high-density compact urban form: The development of 

Hong Kong. In M. Jenks & R. Burgess (Eds.), Compact Cities: Sustainable Urban 

Forms for Developing Countries (Vol. 245, pp. 254). London, UK: Spon Press. 

 

  



88 
 

5. The effect of transport cost on housing affordability: the 

experiences from Bandung Metropolitan Area, Indonesia  

An earlier version of the paper presented in Chapter 5 was first presented as: 

Dewita, Y., Yen, B.T.H., Burke, M. (2017), The effect of transport cost on housing 

affordability: The experiences from Bandung Metropolitan Area, Indonesia. Paper presented 

at the World Society of Transport and Land Use Research (WSTLUR) Conference 2017, 

Brisbane, Australia.  

A revised version was published in Land Use Policy journal as: 

• Dewita, Y., Yen, B.T.H., Burke, M. (2018). The Effect of Transport Cost on Housing 

Affordability: The Experiences from Bandung Metropolitan Area, Indonesia. Land Use 

Policy, 79, 507-519. https://doi.org/10.1016/j.landusepol.2018.08.043.  

This paper summarises the results of Task 2. It investigates housing affordability in various 

levels of density at the neighborhood scale, reflected by the housing type and spatial 

characteristics. As suggested by the results of Chapter 4, higher density housing in Indonesia, 

often referred to as vertical housing, is one of the key features in urban compaction. 

Accordingly, urban settlements with variation in residential density (high, medium, and low) 

and type of housing (detached and semi-detached, medium-rise apartment, and high-rise 

apartment) were selected as the observation sites. Due to the magnitude of informality on the 

housing provision system in Indonesia, this housing development initiative criteria 

(formal/informal) was also added in selecting the observation sites, as it is assumed to be 

essential to the affordability of houses. Primary data was collected from nine housing sites 

within Bandung Metropolitan Area (BMA) on household‘s housing and transport costs as 

well as income.  

The transport cost component was incorporated in housing affordability measurement as has 

been suggested by the literature on location affordability (CTOD & CNT, 2006; Haas et al., 

2016; Mattingly & Morrissey, 2014). A non-parametric ranking method, known as data 

envelopment analysis (DEA) is proposed to measure and compare affordability between each 

residential location. Following is the Tobit regression to explain the external factors that 

influence the levels of housing and transport affordability: type of houses, motorcycle 

ownership, distances from CBD and location‘s accessibility. The results show that high-rise 
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and informal houses positively influence combined housing and transport affordability, while 

distance from inner city areas decreases affordability. Furthermore, the DEA outcomes show 

that the inclusion of transport costs affect the housing affordability pattern, and capture the 

trade-off effect between housing and transport costs made by some households in certain 

areas within the BMA. These findings provide useful information for urban, housing, and 

transport sector policies in Indonesia. 

However, it is important to note that one problem with measuring location affordability is the 

assumption made about the relationship between work and residence. It is often suggested 

that workplaces are concentrated in the city core and benefits those who live nearby. In fact, 

job centres have decentralised, some people might work and live in the same area, and others 

might have long commutes from the same area. This study is limited by the lack of 

comprehensive information to depict such relationship such as journey to work data, travel 

behaviour, and role of attitude in selecting residential location that may offer further 

understandings on examining the combined housing and transport affordability.  

Research questions addressed in this paper and contributions 

Primary Question: 

RQ 2. How does density influence housing and transport affordability? 

Sub Questions: 

• How does housing affordability vary due to spatial settings and housing type? 

• How does the measured housing affordability differ when transport cost is incorporated? 

• What are the factors that influence the level of combined housing and transport 

affordability? 

• What are the implications for policy? 

Summary of contributions: 

1. The theoretical and methodological contributions of this study: 

• First study to propose data envelopment analysis (DEA) as an additional measure to 

evaluate housing and transport affordability at neighbourhood scale. 
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• First to include transport cost to measure housing affordability in Indonesia across 

different types of residential density and types of housing, including informal housing. 

• Adds to the empirical evidence on the relationship between spatial settings, housing, and 

transport, in terms of affordability in cities in developing countries.  

2. Practical and applied contributions of this study: 

• Provides valuable information on the distribution of housing and transport affordability 

across various types of residential sites in Bandung Metropolitan Area. 

• Identifies important factors that have potentially influenced housing and transport 

affordability in Indonesian metropolises as inputs for urban, housing and transport policy 

formulation. 

• Provides evidence on the important role of public housing and self-help housing as well 

as integrated transport and land use planning (i.e., TOD) to ensure the affordability of 

housing.  

• Provides an initial evaluation of housing and transport affordability at a neighbourhood 

level, which could be expanded to include more variation of urban settlement types as an 

input for urban, housing and transport policy formulation.  

Further policy recommendations 

Urban policy and planning recommendations that may support housing and transport 

affordability should therefore be to enhance the role of formal housing provision for low 

income groups through the public rental housing program, to increase the government 

support for informal/self-help housing practices with provision of basic urban infrastructure 

services (e.g. water and sanitation), to provide a reliable and affordable mass public transport 

system (e.g. bus rapid transit and light rail transit system), and to plan for potential areas to be 

developed with transit-oriented development (TOD) concept. 

This chapter is an exact copy of the paper referred to above. 
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The Effect of Transport Cost on Housing Affordability: 

Experiences from the Bandung Metropolitan Area, Indonesia 

Abstract 

Transport and housing costs are interrelated due to their substantial share of 

household budgets. In many cases, households are making trade-offs by either spending more 

on housing in the inner city with lower transport costs or choosing more affordable housing 

in suburban areas, with higher commuting cost. This paper aims to examine housing and 

transport affordability by exploring middle to low-income household‘s transport and housing 

expenses in the Bandung Metropolitan Area (BMA), Indonesia. Households in nine locations 

within BMA with various housing type and spatial characteristics were surveyed. Collected 

data from 405 households are used to measure variables including fuel, parking, maintenance 

cost, public transport fares spent by households, rent and ‗owner equivalent rent‘. This study 

proposes the data envelopment analysis (DEA) method to measure affordability. The analysis 

measures each housing location‘s performance in terms of housing and transport 

affordability. The results indicate that household affordability is affected by housing type, 

choice of transport modes and distance to work and school. This study contributes to the 

growing literature of both transport and housing affordability and has implications for policy 

in the urban, housing, and transport sectors in Indonesia.  

Keywords: Affordability; Housing; Transport; Data envelopment analysis; Indonesia 

1. Introduction  

Housing affordability remains a major concern for housing studies and practice 

worldwide. Limited land supply for housing in urban areas and the rapid growth of urban 

population causes a tightening of affordable housing supply. This induces a rise in housing 

prices and decreasing affordability, particularly for low-income households. Cities tend 

towards urban spatial expansion to the periphery where housing costs tend to be lower but 

transport costs are often higher.  

US research indicates that housing and transport are two major expenses for most 

households (CTOD and CNT, 2006; Haas et al., 2006; Lipman, 2006). To cover both needs, 

households make trade-offs by spending more on housing located close to jobs and other 
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facilities in the inner city or choosing more affordable housing in the suburban area with 

higher commuting cost. Typically, the affordability of housing is measured by relating 

housing cost to household income. This leads to perceptions that renting or buying a house in 

suburban areas is more affordable. However, any decision on housing location affects a 

resident‘s travel behaviour. As commuting cost generally increases with the distance from 

employment and the city centre, at some point, savings from housing cost are outweighed by 

increasing transport cost (Isalou et al., 2014; Kellet et al., 2015; Litman, 2014; Mattingly and 

Morrissey, 2014). Therefore, overall affordability requires affordable housing measured by 

combined housing and transport expenses. 

Previous studies suggested that incorporating transport cost into housing affordability 

calculations can reveal a different pattern of affordability, particularly in less accessible 

locations. The spatial configuration of housing stress inside and outside the city centre areas 

alters when transport costs are included in the calculation. Residential areas with higher 

transport cost, mostly outside of the city centre, become less affordable (Guerra and 

Kirschen, 2016; Isalou et al., 2014; Vidyattama et al., 2012). A location‘s affordability level 

is associated with proximity to employment centres and other urban services and facilities 

(Mattingly and Morrissey, 2014; Mulliner et al., 2013) tenureship (Vidyattama et al., 2012) 

and a household‘s choice of transport modes (Kellet et al., 2015). 

This paper aims to add the literature on the link between housing and transport cost by 

exploring the effect of transport cost on housing affordability in various combinations of 

housing type and residential location, in the Bandung Metropolitan Area, Indonesia. This 

research proposes the data envelopment analysis (DEA) method to examine the affordability 

of each residential area. Three research questions are posed: (1) How does housing 

affordability vary due to its location and housing type? (2) How does the measured housing 

affordability differ when transport cost is incorporated? (3) What are the factors that 

influence the level of combined housing and transport affordability including their 

implications for policy? By calculating the overall efficiency using the DEA method, the 

research shows how transport cost effects vary due to spatial and dwelling characteristics. 

The paper is structured into five sections. Section 2 provides a summary of previous 

studies on combined housing and transport affordability. Section 3 contains the explanation 

of the methods. Section 4 provides the results and discussions. Section 5 presents the 

conclusions, research limitations and avenues for future research. 
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2. Literature review  

2.1 Housing affordability  

The term housing affordability has received considerable attention both in academic 

and policy debates, yet there is no single agreed definition and measure (Ndubueze, 2007; 

Nelson et al., 2004; Stone, 2006). Generally, the term depicts the relationship of housing 

expenses and household income indicated by the maximum amount of income that most 

likely should be paid by households, both renters and owner-occupants, which does not 

impose an excessive burden on their incomes (Gabriel et al., 2005). Benchmark values of 

housing affordability are used to provide meaningful information for policy making 

internationally. A benchmark for the maximum amount to be spent is generally 25 to 30% of 

household income, however, some have proposed higher values. For example, the European 

Union has an official indicator of ―housing costs overburden‖ as 40% of income (Eurostat, 

2014) and studies in the US and Australia have employed 50% of income as the ―housing 

stress‖ benchmark (Gabriel et al., 2005; Kutty, 2005).  

However, the need for a broader understanding of housing affordability is also 

recognised (Gabriel et al., 2005; Haas et al., 2006; Stone, 2006). As Yates and Gabriel (2006) 

suggest, while a ratio approach is the first step in calculating the cost component of housing 

affordability, one should proceed with efforts to make such measures more sensitive to other 

aspects, such as spatial variation. Accordingly, incorporating non-shelter cost in the 

calculation will provide a greater picture of housing affordability in terms of the trade-offs 

between housing costs and household consumption of other goods and services, such as 

transport. 

2.2 Combined housing and transport affordability  

Since the early 1980s, researchers have explored factors that influence housing 

affordability, particularly transport cost. In the US, research on combined housing and 

transport burden on working families in 28 metropolitan areas (Haas et al., 2006) showed that 

transport cost in many areas is as high or higher than housing, and low-income households 

are more likely to live in high transport cost areas. In order to provide a more comprehensive 

measure of affordability based on location, the Center for Neighborhood Technology (CNT) 

introduced the Housing+Transportation (H+T) Affordability Index to incorporate the 
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interaction of housing and transportation costs. CNT has found that 15% of income is an 

achievable goal for transport affordability. Combined with 30% of housing affordability this 

results in a 45% benchmark for housing and transport affordability (CTOD and CNT, 2006). 

In a specific application of the H+T Index in the greater Washington DC, they showed that 

even though housing affordability in an area was predominantly 35% or less of total 

household income, when combined with transport cost the combined H+T burden rose above 

45% in most areas (CNT, 2010).  

The inclusion of a transport component in housing affordability measurement has also 

emerged outside the US. A number of recent studies have either applied the H+T 

Affordability Index or modified it based on country or local context.  In Australia, a study by 

Vidyattama et al. (2012) looked not only at capital cities but also in the areas outside in 

‗balance of state‘ areas. They found that the impact of transport costs on housing stress is 

greater for those living in the outside areas than the capital city areas. A recent study in the 

Melbourne metropolitan area proposed an improved measure of the H+T affordability index 

by using a more detailed estimation of transport costs. Vehicle operational and ownership 

cost, and public transit usage expenses, for both work and non-work trips, on weekdays and 

weekend, were used. The results confirm that once transport costs are included, the outer 

suburbs become less affordable than the inner areas (Saberi et al., 2017). Several studies from 

European countries provide similar results of the importance of incorporating location to 

reveal more appropriate measures of housing affordability. In many cases, the location 

affordability concept is often associated with transport disadvantage and oil vulnerability 

issue. Using the monocentric model of urban economics, a study in the Paris region examined 

the effect of transport costs on prudential measures in housing access from the lender's point 

of view (Coulombel, 2018). The study showed that integrating transport costs within 

prudential ratios induces households to live in a central area with low H+T burdens and 

protects low-income households‘ solvency, especially from increased fuel price. Cao and 

Hickman (2017) developed a composite index to measure car dependence and housing 

affordability in Greater London to address the vulnerability of neighbourhoods in relation to 

the rising oil prices and housing prices. The application of the index revealed that the outer 

suburbs were more vulnerable than other parts of Greater London, due to higher levels of car-

dependence, longer distance to work and lower access to public transport, which influenced 

the overall vulnerability. 
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In the developing cities context, the application of H+T index has been tested in only 

few countries. Data availability and variation in context are challenges, which then results in 

contextual modifications on the concept‘s application (Guerra and Kirschen, 2016).  The 

CNT‘s H+T index using publicly available data to estimate housing and transport costs, 

which most likely come in different forms in each country, if available. The housing and 

transport system also vary between countries, even between regions within a country. A study 

in Qom City, Iran conducted a survey to collect housing and transport costs data to examine 

the H+T affordability. The results indicated that households in the suburban and central area 

spent 33.9% and 37.2% of their income on housing, respectively, which rose to 57.8% and 

44.7% when transport expenditure was included (Isalou et al., 2014). In Mexico, Guerra and 

Kirschen (2016) applied the CNT‘s H+T Index to the Mexico City metropolitan area, but 

limited the transport analysis to non-driving households, since most households in Mexico 

city travel by public transit. Using data from household travel survey, the results support the 

centre-periphery assumption that the inclusion of transport costs flips the geography of 

affordability. Acolin and Green (2017) added the estimation of owners‘ housing costs and 

including both monetary and time costs of commuting to the H+T indices in their case study 

of the Sao Paulo metropolitan region. This study showed that for the lowest income quintile 

the combined H+T burden rose considerably from only 49.4% to 73.9% when transport costs 

are included; for the highest income quintile the increase is insubstantial, from 2.8% to 2.9%. 

Together these studies provide evidence that the combined housing and transport 

affordability concept has potential if applied in other developing countries, including 

Indonesia, subject to adaptation that is built on local conditions.  

Indonesian cities certainly have specific local conditions. Most metropolitan regions 

feature Indonesia‘s version of urban sprawl, characterised by leap-frog out-of-sequence 

development, lower-density housing and a mostly single-use development pattern in newer 

suburban areas. Many metropolitan regions are monocentric, though Jakarta is so large as to 

have multiple centres. Urban areas sprawl into their peripheries, where the land is relatively 

cheap and available to accommodate increasing urban populations. Indonesian cities also 

have low motorisation rates when compared with American, Australian, European and 

affluent Asian cities. However, since the 1980s Indonesia has seen rapid motorisation, 

especially growth in motorcycle use, while public transport use remains low due to poor 

services (Barter, 2000). The main challenge to applying the H+T concept in Indonesia is data 

availability. Publicly available and accessible data on housing costs, transport costs, and 
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household income, is limited. Further discussion on the Indonesian context, particularly the 

BMA as the case study, and data collection will be explained in the following section.  

3. Methodology 

3.1 Study area 

The Bandung Metropolitan Area (BMA) is the largest metropolitan area in the centre 

of West Java Province, the most populous province in Indonesia. It is located on the main 

island of the Indonesian archipelago, Java, where the country‘s population is concentrated. 

The BMA is only about 140 km away from Jakarta, the capital city of Indonesia, and its 

Jabodetabek metropolitan region. Demographically, the BMA‘s population has been rapidly 

increasing in recent years. The population of the BMA rose from 6,535,266 in 2000 to 

7,977,926 in 2010 (Badan Pusat Statistik, 2010) and 8,737,977 in 2016 (Statistic Jawa Barat, 

2017). Population density in the BMA was the second only to Jakarta, the largest 

metropolitan area in Indonesia. In 2016, the average population density of the BMA was 

6,970 persons/km
2
, with a considerable gap between the core area at about 15,000 

persons/km
2 

and the peripheries at around 1,600 persons/km
2
 (Statistic Jawa Barat, 2017; 

Statistic Sumedang, 2017). Population growth has been running from between 1 – 2 per cent 

per annum for many years (Kustiwan et al., 2007) as is not only affected by the natural 

increase in population but also in-migration due to growth in the services and creative 

economy sector, with the BMA home to three top-ranked universities in Indonesia.  

The escalating of population and economic activity has induced a significant 

expansion of settlements in suburban areas, spreading along arterial roads within the BMA‘s 

territory. Sprawl is indicated by the decreasing population growth rate in the core area, while 

population growth is increasing – at lower densities – in nearly all subdistricts in the 

suburban area (Kustiwan, 2010). Over 2010–2015, population in the peripheries increase by 

1.4% per year on average, faster than the core area at 1% per year(Statistic Jawa Barat, 2017; 

Statistic Sumedang, 2017). The metro spatial plan of the BMA had planned towards a 

polycentric urban form; yet existing travel patterns shows primacy and monocentricity. 

Journeys to work, school, and shopping are largely made to Bandung City in the core of the 

BMA (Kustiwan, 2010). 
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3.1.1 An overview of housing and transport systems in the BMA, Indonesia 

Indonesian housing is characterised by a high proportion of both owner-occupied and 

informal houses. According to the Indonesian Bureau of Statistics (BPS), across the nation 

around 79.61% of total houses are owner-occupied, and only about 9.52% were rented in 

2017; with the remaining 10.87% categorised as rent-free or official-residence households, 

where persons occupy family or company housing without paying for rent (Badan Pusat 

Statistik, 2017b). By contrast, in 2015, Bandung City in the core of the BMA, had 60.55% 

houses owner-occupied and 21.62% renting (Badan Pusat Statistik, 2017b), as displayed in 

Figure 1, suggesting a lack of affordable housing product able to be purchased. The lack of 

access to formal housing finance is a major issue in the Indonesian housing sector. Over 70% 

of the total workforce is in the informal sector, mostly low-income, which makes 

conventional mortgage products inaccessible (Hoek-Smit, 2005; Jones, 2017; Utomo, 2014). 

Housing mortgage accounts for only 18% of total housing finance;  70% of housing 

purchases involve cash payments (Utomo, 2014).  According to Hoek-Smit (2005), self-

constructed housing that is managed and financed by individuals (owners) from cash-savings 

or short-term credit seems to be a common preference in Indonesia. The inability of lower 

income groups to purchase and access housing in the formal market has made informal or 

self-help housing an option for the poor. However, residents of informal settlements are in 

fact, more varied, often being a mix of low- and middle-income people (Tunas and Peresthu, 

2010).  

A common form of housing in Indonesia is a single-family house (detached or semi-

detached) with building/land size as minimal as 21/60m
2
. The trend is towards more multi-

family and multi-storey housing, in part due to significantly increased land prices, especially 

in the inner city areas.  
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Figure 1. Housing Tenure in Indonesia and Three Largest Cities in Indonesia by 2015 

In terms of transportation, the BMA has not kept pace in providing for increasing 

travel demand. The city as yet has no high capacity public transport systems (rail or exclusive 

busway) and is dominated by paratransit (Joewono et al., 2016; Syabri et al., 2011). The main 

paratransit mode, often called angkot, is a minivan with a capacity for 12 seated passengers, 

privately owned and operated, inadequately regulated and managed, with a relatively low 

level of service and reliability. In the absence of adequate mass public transit, people in 

Indonesian major cities are turning towards private vehicles, especially motorcycles, to travel 

(Sopha and Pamungkas, 2016; Susilo and Joewono, 2017). Over a decade, motorised vehicle 

ownership has increased substantially. Data from the Indonesian Bureau of Statistics (BPS) 

shows that motorcycle ownership rose by 71% from 2005 to 2015, and comprises around 

80% of all registered motorised vehicles (Badan Pusat Statistik, 2017a). In the BMA, the 

share of motorcycles of the total number of daily trips was 36% in 2009 (Herwangi et al., 

2015) and is believed to have increased substantially since that time. Motorcycles have been 

seen as an affordable and reliable mode of door-to-door travel that overcome problems of 

traffic congestion and limited public transit (Susilo et al., 2007). Barter (2000) shows that the 

middle- and low-income countries of Asia (including Indonesia) that have low public 

transport use tend to have a high preference for motorcycles use. His study also shows that in 

Indonesian cities that travel by private motorised vehicles have shown a greater increase than 

public transport travel, and drastic drops in the use of non-motorised vehicles (Barter, 2000).  

  Low road provision is also an issue. As in many other high-density cities in Asia, the 

quantity of arterial roads per capita in Indonesia is far below that of American, European and 

Australian cities, whilst the road network density in metre per hectare is actually higher 

(Barter, 2000). There is a paucity of contemporary arterial and motorway standard roads 

Source: Home Ownership by Province, 2009-2017 (Badan Pusat Statistik, 2017b) 
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leaving cities such as the BMA unable to cope with the rapid increase of motorisation, 

resulting in worsening traffic congestion. The BMA is highly congested, even by Indonesian 

standards. Bandung City is the 7th most congested city in Indonesia, with a congestion rate of 

14.3 km/hour and Volume to Capacity (VC) ratio of 0.85 (Widianto, 2014).  

3.1.2 Survey design 

The study was designed to capture the patterns of combined housing and transport 

affordability of middle to low-income groups, across various locations and housing types 

including informal housing. A survey was conducted in May–June 2016, using questionnaires 

and face-to-face interviews. These survey times were selected primarily to avoid the holiday 

season (July and December) in order to have more chance that respondents were available 

and willing to participate in the survey. The respondents of the survey were aged 18 years 

and above. All data recorded via the questionnaire was self-reported. The questionnaire 

consisted of structured questions, divided into four main sections, which captured 

information on the respondents‘ demographic and socio-economic profile, housing and 

transport expenditure, their occupation and income. To control the quality of the data 

collection process, a trained group of undergraduate student surveyors was recruited and 

briefed, and ten pilot tests were conducted prior to the survey. Changes were made to the 

questionnaire based on the pilot to improve the clarity of some questions and ensure more 

reliable responses.  

Nine selected residential areas within the BMA were surveyed, that differed by: 

1. Residential density (high, medium, low), defined as the ratio of the number of dwellings 

to the total built-up area in a sub-district. High residential density areas were categorised 

as > 40 dwellings/ha, medium density as 30–40 dwellings/ha, and low density as less than 

30 dwellings/ha. 

2. Distance from the city centre (see Figure 2): categorised as 0–5 km (city core), 5–10 km 

(mid-suburban), and >10 km (outer suburban). The city centre refers to the central 

business district in the Alun-alun (main city square) area, where major employment and 

commercial centres are located.  

3. Housing type: apartment (medium and high rise) and non-apartment (detached, semi-

detached and townhouse). 
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4. The type of development: formal housing refers to residential estates initiated and built by 

a developer and/or government; informal housing refers to self-help housing, initiated and 

constructed by individual or group of household. Formal housing is usually more 

expensive and generally is inaccessible to the very poor households, where the informal 

sector may be their only option. 

The survey aimed to focus on middle-to low-income households. In terms of income, 

the criteria often used in Indonesia to define the middle- to low- income groups is one 

developed by Asian Development Bank (2010), which is per capita income/consumption 

equal or less than US $20 per day. For this study, it is assumed that these households were 

living in the middle- to low-income housing. Therefore, the selected neighbourhoods are 

limited to residential sites that meet the criteria of the middle- to the low-income housing 

(namely Rumah Menengah and Rumah Sederhana) indicated by prices/rents, dwelling size, 

and type. In the selection process, dwelling size and type of multi-storey houses were used. 

The single-family houses (non-apartment) included only those with building sizes ranged 

from 21 m
2
 to 90 m

2
 (Suparno and Marlina, 2007) and the multi-family dwellings 

(apartments) included only the middle- to low-income multi-storeys housing known as 

RUSUNAWA (low-cost rental apartment) and RUSUNAMI (low-cost owned apartment). 

Site selection began with grouping all sub-districts within the BMA into high, 

medium and low residential densities. Then, one sub-district with high residential density 

located within 0–5 km from the city centre was randomly selected. Similar processes were 

applied to select a medium density sub-district within 5–10 km distance and low-density sub-

district in an area of more than 10 km from CBD. Next, in each selected sub-districts one 

residential site of each housing type (single/multi-family house, formal/informal, 

high/medium/low rise) was randomly selected. For formal houses, the selection was made 

from the lists of middle- to low-income class housing sites, which were obtained from the 

provincial and local government offices in the BMA. For informal houses, selected survey 

sites were those with a similar range of dwelling size located nearby the selected formal 

housing sites. The results were nine housing sites within the BMA as presented in Table 1. 

We surveyed three locations of the multi-family housing type (locations 1, 4 and 7). 

Location 1, Gateway Apartment, was built by a private developer under a national 

government program with objectives including providing affordable multi-family housing for 

middle- to low-income home-buyers (RUSUNAMI). It comprises two towers of 16 storey 
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apartments, and by the time of the survey only around 70% of the 1,305 units were occupied. 

Locations 4 and 7 are multi-storey low-income rental dwellings built by the government 

known as RUSUNAWA, targeted at the poor who cannot access the formal housing market. 

Both of these locations are medium-rise apartments of five storeys. Rusunawa UNPAS 

(location 4) had a total of 98 units, all were occupied by four students in each unit, while 

Rusunawa Batujajar (location 7) had a total of 97 units, with only 78 units occupied.  

Locations 3, 6 and 9 are all informal housing or the so called ‗kampung‟. Referring to 

Ford‘s model of Indonesian kampung (see Tunas & Peresthu, 2010) location 3 represents an 

inner city kampung where its central location provides access to employment and economic 

activity; it has high density but within small one or two-storey houses attached to each other 

or with only a small space between them. Within the settlement there is poor urban 

infrastructure and few services, and no legal tenure. Informal settlements in location 6 are 

mid-city kampung, located between the formal residential areas in the middle-suburbs. It has 

a substantially lower density, mostly has legal land ownership and was built in a designated 

residential area, thus has better services than the inner city kampung. Location 9 is a rural 

kampung, which originated as a rural settlement that was gradually surrounded by urban 

development. This rural kampung is distinguished by its low density, detached housing type, 

and rural lifestyle influences. All of these informal housing survey sites were located close to 

one of the formal housing sites and encompassed about 4 to 7 Rukun Tetangga (RT), the 

smallest administrative unit in Indonesia, where an urban RT generally consists of around 30-

50 households. 

 The remaining three locations (2, 5 and 8) are formal single-family residential estates, 

built by private developers. There were 224, 185 and 768 units occupied by households in 

locations 2, 5, and 8, respectively. In Indonesia, formal housing is usually more expensive 

than informal housing given the same type and location. So it is with these three locations. It 

has been argued that among other factors, high development permit and land registration 

costs play a role in this housing cost disparity (Monkkonen, 2013). The locations are shown 

in Figure 2. 

A total of 405 questionnaires were collected across the selected residential areas. The 

data collection was a mix of systematic random sampling and snowball sampling, due to the 

difference in the level of access granted to conduct the survey. For example, in Gateway 

Apartment (location 1), the property management refused to provide access for ―door-to-
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door‖ contacts. They only allowed survey staff to approach potential respondents in the 

public areas such as at the swimming pool and food court and provided a contact person who 

could refer the survey to potential respondents.  

3.2 Data and variables 

The survey captured data on three variables: transport cost, housing cost, and 

household income.  

 

Figure 2. Selected Housing Locations in the BMA, Indonesia1 

                                                 
1 The 0 km refers to the historical 0 km point located in the Asia Afrika road in the CBD of Bandung City, 

which was the mark of the initial development of the modern Bandung City that started with the construction of 

the Great Post Road (today Asia-Afrika Road)  
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Table 1. Selected Survey Sites in the Bandung Metropolitan Area, Indonesia 

Selected Survey Sites Residential 

Density 

Distance from 

City Centre 

Form Development 

Type 

Average 

Household 

Size 

Tenure 

Owned Rented 

Location 1 

(Gateway Apartment) 
High 

0-5 km 

(city core) 

High 

Rise 

Formal Private 

Developer 

2.94 81% 19% 

Location 2 

(Bumi Asri III) 
High 

0-5 km 

(city core) 

Low 

Rise 

Formal Private 

Developer 

3.87 

 

86% 14% 

Location 3 

(Cicadas) 
High 

0-5 km 

(city core) 

Low 

Rise 
Informal Self-help 

4.78 74% 26% 

Location 4 

(Rusunawa Unpas) 
Medium 

>5-10 km 

(mid-suburban) 

Medium 

Rise 

Formal Public 

Rental 

3.02 

 

 

- 100% 

Location 5 

(Pesona Ciwastra Permai) 
Medium 

>5-10 km 

(mid-suburban) 

Low 

Rise 

Formal Private 

Developer 

4.02 84% 16% 

Location 6 

(Rancasawo) 
Medium 

>5-10 km 

(mid-suburban) 

Low 

Rise 
Informal Self-help 

5.43 81% 19% 

Location 7 

(Rusunawa Batujajar) 
Low 

>10 km 

(outer suburban) 

Medium 

Rise 

Formal Public 

Rental 

2.96 - 100% 

Location 8 

(Puri Indah Lestari) 
Low 

>10 km 

(outer suburban) 

Low 

Rise 

Formal Private 

Developer 

4.20 95% 5% 

 Location 9 

(Batujajar Timur) 
Low 

>10 km 

(outer suburban) 

Low 

Rise 
Informal Self-help 

4.33 100% - 
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3.2.1 Transport cost 

Transport cost in this paper comprised monthly household expenses on daily travel to 

main travel purposes including travel to work, school, and shopping, for private vehicles and 

public transit modes. Travel for recreation and other purposes (i.e. long-distance travel such 

as air-travel and inter-city or inter-province travel) was excluded to limit this research to daily 

travel made by households. The limitation arising from not including all types of travel is that 

households with a distinctive type of travel, such as those who have retired or households 

with a family member that needs regular travel to health facilities, could not be covered. The 

private transport cost variable was calculated from the operational cost of private vehicle 

users including fuel, parking fees, maintenance cost and insurance. The purchase cost of a 

motor vehicle was excluded due to the potential bias it might have, as the higher income 

households tend to own cars rather than motorbikes or to own more than one vehicle, which 

is common in Indonesian cities. The public transport cost data was collected from the 

estimated monthly expenses for all public transport modes used by the household including 

bus, train, mini-van (angkot), taxi and motorcycle-taxi (ojek). 

3.2.2 Housing cost 

Housing costs were defined as the monthly expenses of the household for their 

accommodation. This refers to rent for renters and ―owner equivalent rent‖ for owners, added 

to regular operational costs including electricity, water and gas rates, body corporate fees or 

neighbourhood maintenance fees, and property tax.  Repair and maintenance costs were 

excluded from the calculation for being a non-regular cost and greatly depended on the 

existing condition and quality of houses.  

The owners‘ equivalent rent (OER) is a proxy for housing cost of owner-occupants, 

which has been used by the Indonesian Bureau of Statistics for National Socio-Economic 

Survey (SUSENAS), the US Bureau of Labor Statistics in constructing the Consumption 

Price Index (Hill et al., 2017; Poole et al., 2005) and has also been used in housing 

affordability studies (Acolin and Green, 2017). This approach is based on the estimated rent 

that owner-occupants would fetch in the competitive market for their house, which can be 

calculated by asking owners how much they presume their unit would rent for in the market 
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(Acolin and Green, 2017; Hill et al., 2017). Given the characteristics of housing tenure and 

housing finance mechanisms in the Indonesian context (high owner-occupied and informal 

housing rates, cash payment preferences to acquire houses) the use of owners‘ equivalent 

rents rather than mortgage payments is more suitable to cover all the housing types in the 

study area. Although the use of OER may be less appropriate to estimate the cost burden of 

an owner-occupied household, since it is not an actual cost and is at times difficult for 

respondents to accurately provide, it can be more helpful in evaluating the affordability of 

specific housing locations where such figures can be aggregated and ground-truthed, as in 

this study, as opposed to evaluating various groups of households spread across an urban 

area. However, using the OER as a proxy for the cost of housing, particularly when 

information drawn from owner‘s estimation, holds a number of limitations. It has been 

suggested that owners value their property higher than renters (Heston and Nakamura, 2009), 

and they may not be well-informed because they are not actively involved in the rental 

market (Hill et al., 2017).  

3.2.3 Household income 

Monthly household net income was generated from the questionnaire data. The net 

income refers to a household‘s gross income subtracted from their personal income tax. In 

Indonesia, published data on households‘ income is not available. Enquiry about income is 

considered culturally sensitive, thus reliable data is often difficult to obtain. This study 

collected household income data by asking households to report their income in specific 

ranges, which was then assigned an imputed median value. This loss of information on actual 

income is a limitation of the dataset. 

3.2.4 Summary values 

Of the survey respondents, 77.4% were women and 26.7% were men. In all locations, 

most of them were married couples (79.5%), except in the student accommodation (location 

4), where respondents were all single. Of respondents, 19.8% were aged less than 25 years, 

58.3% were in the age range of 25–50 years, and 22.0% were in the age group of over 50 

years.  Predominantly, the respondent‘s household size was 3 to 5 people (74.3%), followed 

by 1 to 2 people (13.3%), and more than 5 people (12.3%). Regarding highest education, 

10.6% had elementary, 59.6% had secondary, and 29.7% had tertiary education. Those who 

only had elementary education were all living in the informal settlements (locations 3, 6, and 
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9). Whilst the respondents from the informal housing sites tended to have bigger household 

sizes, respondents in the public rental houses had no reported household size in the ‗5 or 

more‘ category because of maximum occupancy rules in such locations.  

The socio-demographic statistics of the sample fairly represent the general population 

of the BMA, that according to the latest census data (2010) characterised by around 51% of 

the population being aged 25-50 years, 55% of the population having secondary level 

education, and household sizes on average of about 4 people (Badan Pusat Statistik, 2010). 

The only exception is the highly unbalanced gender proportion in the sample with sex ratio of 

2.9 compared to 1.03 for the BMA (Badan Pusat Statistik, 2010) which likely reflects the 

gendered response within households as to who would complete the survey questionnaire. 

However, this should not affect the validity of the responses used in this study, partly because 

the survey focused on expenditure and income of household not individual, and women are 

commonly thought to have better knowledge of a household‘s budget, at least in the 

Indonesian context. 

  After cleaning the data, three data records were removed due to missing data on 

income. Table 2 displays the maximum, minimum, average, and standard deviation values for 

all the variables for each residential location. Data shows that housing cost in location 1, the 

low-income apartment is the most expensive, followed by locations 2 and 5. All are formal 

housing with proximity to the CBD. Private and public transport costs present a great 

variation in value and pattern, but location 1 constantly has the highest expenses on both 

while location 4 is the lowest. Location 4 has similar values for all minimum, average, and 

maximum values of housing costs. The single-controlled rent price, in which rental price 

includes operational costs such as water and electricity, applied to public rental housing in 

this location.  

3.3 Method and analysis 

3.3.1 Affordability data envelopment analysis (DEA)  

Studies examining housing and transport affordability generally apply the price or 

cost to income ratio model which presents the housing and transport expenses as a proportion 

of a given area or a household unit‘s income. This proportion is then compared to the 

internationally applied or locally set benchmark ranging from 25 to 50% for housing 
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(Eurostat, 2014; Gabriel et al., 2005; Jewkes and Delgadillo, 2010; Kutty, 2005) and 10 to 

20% for transport (CNT, 2010; Venter and Behrens, 2005). Although there is no fixed single 

standard, the most popular is the 30% of income spent on housing and 15% on transport, or 

45% maximum of income spent on both expenses (CTOD and CNT, 2006; Isalou et al., 

2014).  

This paper proposes a new approach to measure and rank housing and transport 

affordability by using the Data Envelopment Analysis (DEA) method. DEA is a non-

parametric efficiency measurement method originally designed to evaluate the relative 

efficiency of a decision making unit (DMU) in an organisation or between organisations in 

the same industry performing similar tasks (Chiou et al., 2012). The main reason to choose 

the DEA approach is to generate indices without subjectively setting any weight. A simple 

expenditure to income ratio is actually given an equal weight setting to both expenditure and 

income. In terms of the DEA approach, it is a non-parametric method that allows DMUs 

(locations in this study) to rank themselves in the best way without given any prior weight to 

any variable. In other words, if a particular DMU does not have ideal indices (affordability in 

this study), it means there must be a major issue(s) for this particular DMU. DEA employs 

linear programming tools to estimate an efficiency frontier and the best performing DMU/s 

that would be used as a benchmark to measure the relative performance of all DMUs being 

observed. The position of DMUs to the benchmark determines their efficiency scores, with 

only DMUs on the frontier line considered as efficient (efficiency score = 1.00), while those 

below the line (0 ≤ efficiency score < 1) are inefficient.  

Since the initial model of DEA introduced by Charnes, Cooper, and Rhodes (1978), 

widespread acceptance and uses of the method have been recognized in many fields (Bowlin, 

1998; Seiford and Thrall, 1990). The approach has been applied in a variety of practices 

including public health (Helmig and Lapsley, 2001; Kao and Hwang, 2008; Kirigia et al., 

2002), education (Abbott and Doucouliagos, 2003; Thanassoulis et al., 2011), and finance 

(Avkiran, 2011; Halkos and Salamouris, 2004; Zhao and Yue, 2010). In the transport sector, 

DEA approaches have been used extensively to evaluate the efficiency of different practices, 

such as airlines (Adler and Golany, 2001; Chiou and Chen, 2006), airports (Martín and 

Román, 2006; Sarkis, 2000), public transport (Karlaftis, 2004; Sheth et al., 2007) and 

recently in oil vulnerability benchmarking (Leung et al., 2016). In the housing sector, a more 

limited use of the DEA approach has been applied to evaluate the performance of housing 
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policy (Li and Xu, 2016), as well as housing industry and property management (Avkiran, 

2006; Juan, 2009; Sepehrdoust, 2011). 

Table 2. Summary Values of All Variables for each Housing Location 

in the BMA (in thousands of rupiah) 

Variables 

Location 

1 

Location 

2 

Location 

3 

Location 

4 

Location 

5 

Location 

6 

Location 

7 

Location 

8 

Location 

9 

N= 30 N = 44 N = 46 N = 44 N = 45 N = 43 N = 48 N = 44 N = 58 

Housing Cost  

Minimum 2,505 1,397 298 292 1,112 228 308 409 245 

Maximum 9,478 9,210 7,103 292 8,929 7,278 509 1,325 1,734 

Mean 5,350 3,036 1,524 292 2,403 1,178 387 900 664 

Std. Dev 1,986 1,500 1,370 0 1,611 1,425 46 224 277 

Skewness 0.43 2.07 2.50 -  3.40 3.54 0.65 -0.21 1.07 

Kurtosis -0.79 5.72 6.73 -  11.88 12.77 -0.03 -0.72 2.79 

Private Transport Cost 

Minimum 200 53 80 40 100 47 70 58 49 

Maximum 2,560 2,550 558 250 6,392 967 625 3,000 1,167 

Mean 982 816 243 108 1,140 269 244 438 250 

Std. Dev 523 725 118 82 1,144 206 150 525 220 

Skewness 1.30 1.07 1.09 1.87 3.12 1.61 0.81 3.38 2.44 

Kurtosis 2.16 0.39 1.11 3.81 12.28 3.47 -0.14 14.10 7.07 

Public Transport Cost 

Minimum 15 15 8 4 20 4 16 16 20 

Maximum 3,000 1,200 800 108 1,000 600 500 1,200 560 

Mean 427 294 195 31 181 78 149 144 165 

Std. Dev 715 334 203 27 242 111 136 239 146 

Skewness 3.50 1.65 1.69 1.75 2.30 3.54 1.22 3.68 1.35 

Kurtosis 13.04 2.17 2.37 2.31 5.07 14.38 0.81 15.03 1.07 

Household Net Income 

Minimum 2,250 750 750 750 750 750 750 750 750 

Maximum 6,000 6,000 5,250 3,750 6,000 6,000 5,250 6,000 5,250 

Mean 5,275 4,364 2,446 1,330 4,650 1,570 2,094 2,932 1,836 

Std. Dev 1,222 1,867 1,327 927 1,666 1,480 888 1,793 1,312 

Skewness -1.39 -0.92 -0.54 1.38 -1.12 2.07 0.66 0.41 1.23 

Kurtosis 0.58 -0.53 -0.23 0.91 0.22 3.73 2.80 -0.96 1.03 

Note: the maximum, minimum and average values are in Indonesian Rupiah (IDR); 1 USD = 13,529.48 IDR (2017).  

By using the DEA model, this study examined the performance in terms of 

affordability (labeled as ‗efficiency‘ in a DEA framework) of the nine residential areas to 

capture the effect of transport costs on housing affordability in various spatial settings and 

housing types. Thus, the model proposed in this paper treats each housing location (1–9) as 
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DMUs and the efficiency measure as affordability. For the calculation, data for each input 

and output variables were generated from the survey data by aggregating the household level 

data into the neighbourhood (location) level using the mean values. The evaluation results 

will then indicate which location is ‗efficient‘ or in this case, affordable. A great variation 

between households may be hidden by this aggregate values and limit this study from 

capturing the variation of households‘ expenditure and income within each location.    

The first widely applied DEA model, the Charnes, Cooper, Rhodes (CCR) version, 

which had an input orientation and assumed a constant return to scale, is used. This model 

can be expressed by: 

[CCR]                                                                                (1) 

s.t.   ,                                                                      (2) 

                                                                                                          (3) 

,                                                                                            (4) 

 ,  

                                                                                              (5)  

where hq is the affordability score of location q. Supposed that there are in total I locations to 

be evaluated, each of which has J types of inputs and R kinds of outputs. y and x are the 

observed DMU‘s output and input values, while  and are the multipliers corresponding 

to output r and input j of location q, respectively. From the above CCR model, the optimal 

input/output multipliers can be determined. 

The advantage of the DEA method is that it offers a more objective way to measure 

affordability and set affordability benchmark. The DEA approach does not require a prior 

settings or assumptions of the relationships between the input and output variables (i.e. 

weights), as has been done in some affordability measurement methods (CNT, 2010; 

Ndubueze, 2007). The optimal weights for both inputs and outputs are assigned during the 

calculation based on the observed data, and unique for each DMU (Cooper et al., 2007; 
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Leung et al., 2016). Furthermore, concerns around defining a suitable benchmark to be 

applied across any geographical and socio-demographical entities have been a continuing 

debate in the housing and transport affordability literature (Bramley, 2012; Gomez-Lobo, 

2011; Venter and Behrens, 2005). Setting up a benchmark is important not only for inter 

countries, regions, cities, or even household groups comparison, but also for the implications 

for housing and transport policy, e.g. in priority setting for improving affordability level of an 

area or household groups. In DEA calculation, each DMU (in this case, residential location) 

is being compared to each other to measure the relative efficiency. Thus, DMUs with the best 

combination of inputs and outputs (score of 1.00) are the most affordable locations relative to 

other locations included in the observation. The best performing DMUs will generate the 

frontier line and set as the benchmark to directly rank the affordability level of other locations 

in the observation. As the benchmark, these DMUs set as the reference (peer) for other non-

efficient DMUs to improve their performance.  

Referring to the relevant literature on location affordability (CTOD and CNT, 2006; 

Haas et al., 2016; Haas et al., 2006; Isalou et al., 2014; Mattingly and Morrissey, 2014; 

Vidyattama et al., 2012), we use housing cost, private transport cost and public transport cost 

as the input variables and household net income as the output variable. The measure of the 

ratio of output variable over all input variables is calculated to find such values for u and v 

that the affordability measure of i-th location is maximised, subject to constraints that the 

efficiency or affordability value would be between 0 and 1. Three DEA models were 

calculated in this study: 

1. Housing Affordability 

This model calculated housing affordability with one input variable (average housing 

expenditure) and one output variable (average net household income). 

2. Transport Affordability 

The second model calculated the transport affordability alone with two input variables: 

the average of private vehicle transport cost and the average of public transport cost. 

These two variables were selected to capture the effect of private and public transport cost 

on the overall affordability of transport. While the output variable is the same as the 

previous model, that is the average of net household income. 

3. Combined Housing and Transport (H+T) Affordability 

To account for the effect of transport cost on housing affordability, the third model 

calculated the combined housing and transport affordability. There are three input 
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variables here: housing cost, private vehicle transport cost, and public transport cost. 

Output variable still is net household income. 

For DEA modeling, it has been consistently suggested in the literature that there 

should be sufficient numbers of observations (n) in comparison with the number of factors. 

Golany and Roll (1989) suggested that n should be greater than 2 × (input number (J) +output 

number (R)), whereas Banker et al. (1989), Friedman and Sinuany-Stern (1998) and Cooper et 

al. (2007) proposed that it should be greater than 3 × (J + R). Dyson et al. (2001) recommended 

that n should be greater than 2 × J × R. There are 9 observations in this study, suggesting that the 

models meet at least two criteria for the DEA modeling. However, a small number of DMU may 

result in overestimation of efficiency, where an excessive number of DMU being observed 

considered as efficient due to the inadequate number of degrees of freedom (Alirezaee et al., 

1998; Bowlin, 1998).  

Application of DEA requires the functions relating inputs to outputs have the 

mathematical property called isotonicity (Banker et al., 1989; Bowlin, 1998; Charnes et al., 

1985), which means that an increase in any input should result in an increase in output, or 

having a positive correlation.  Table 3 displays the correlation coefficients among housing 

and transport cost variables and household income variable. Note that all correlation 

coefficients are significantly positive, suggesting that the dataset satisfies the isotonicity 

property. The positive correlation suggest that any differences in net income between 

locations are likely to affect differences in housing and transport expenditures. 

Table 3. Correlation Coefficients  among Input and Output Variables 

Variable 

Output Input 

Net income Housing 

Cost 

Public Transport 

Cost 

Private 

Transport Cost 

Net income 1.00    

Housing Cost 0.89 1.00   

Public Transport Cost 0.85 0.92 1.00  

Private Transport Cost 0.96 0.81 0.70 1.00 

To further analyses the DEA affordability results, Tobit regression modelling was 

used to identify external factors affecting the DEA results of H+T affordability in the BMA. 

The Tobit model, also known as a censored regression model, is often used to further analyse 

DEA results (Merkert and Hensher, 2011; Mujasi et al., 2016) because it is designed to 
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estimate linear relationships between variables with a censored dependent variable. In this 

research, the tobit regression is not a completely independent analysis, which is the next stage 

of the DEA analysis, hence the number of observation limited to the results of the DEA 

models, which is 9 observations. Having a very small number of observations to conduct 

regression analysis raised a great concern about statistical power and estimation accuracy. 

There are several rules of thumb about minimum sample size requirement for various 

regression analysis, around 10-20 subjects per variable (Harrell, 2001; Peduzzi et al., 1996; 

Schmidt, 1971), but a recent study by Austin and Steyerberg (2015) argued that a minimum 

number of 2 subjects per predictor variables is needed for logistic regression. This research 

only has 1.8 subjects per predictor variables, slightly below the minimum requirement. Thus, 

caution must be applied in the interpretation of results. The results should be taken as 

explorative, needing to be confirmed in future research.   

Based on the literature and available data and information, we chose the following 

five factors that might have impacts on housing and transport cost as the explanatory 

variables: high-rise housing (HR), informal housing (IF), distance from the city centre (DI), 

direct access to main roads (MR), and motorcycle ownership (MO). Where HR is a binary 

variable representing whether the housing structure is a high rise building with more than 8 

storeys. The type of housing structure affects housing prices and affordability (Aurand, 2010; 

Carlson and Mathur, 2004). A positive sign is expected, as high-rise housing most likely has 

higher density and use less land, thus are more affordable than the low-rise, low-density, and 

land-intensive single-family house. IF is a binary variable indicating that the house developed 

in an informal way such as via self-help housing, or built by a developer or formal housing. 

In many developing countries, informal housing has become an option for the poor to afford 

housing (Arnott, 2008; Tunas and Peresthu, 2010), so a positive sign is expected. The 

following two explanatory factors (DI and MR) are related to residential location. The 

location theory suggested that higher price is often associated with higher accessibility. DI is 

a continuous variable, defined as the Euclidean distance of the settlements from the city 

center in a kilometre. The greater distance is anticipated to have higher transport cost, which 

often offset the savings from lower housing costs, and lower the combined H+T affordability 

(a negative sign is expected). MR is a binary variable indicating that the residential areas are 

located by or have direct access to main roads or not. Housing sites by the main roads are 

assumed to be more expensive due to an economic and strategic value which made the land 

price higher (a negative sign is expected). This relates to the limited road space in Indonesian 

cities and the considerable mobility benefits that access to the small number of arterial road 
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corridors provides. The last factor, MO, is also a continuous variable, defined as the 

percentage of motorcycle ownership in each residential area observed. In 2010, the share of 

motorcycle ownership was 72%, while car was only 25% (Susilo and Joewono, 2017). A 

study by Nasruddin and Ratnasari (2014) which compared the operational costs (including 

the value of time) between motorcycles and public transport incurred by students to commute 

to their university, showed that on average, motorcycles cost 56% less than public transport. 

So, it is assumed that areas with high motorcycle ownership rates would be better off in terms 

of transport affordability (positive sign is expected).  

4. Results and discussions 

4.1 Housing, transport, and combined H+T affordability  

The DEA affordability scores for housing, transport and combined H+T for the nine 

housing locations are presented in Table 4. Note that only one location is evaluated as 

efficient for each housing and transport affordability model (locations 7 and 4), and both 

become the locations that are deemed efficient when the housing and transport costs are 

combined (H+T affordability). Generally, efficiency scores for transport are higher than that 

of housing and greatly influenced the overall affordability scores (see DEA scores for 

locations 1–6); the impact of transport cost on the combined H+T affordability is significant.  

In addition, we included the affordability index from the simple cost/income ratio 

method next to the DEA scores in Tables 4 and 5. The interpretation focuses only in relation 

to the comparison with the DEA scores. In some cases, the results show that the housing and 

transport expenses are exceptionally high compared to households‘ income, which is likely to 

be related to the limitation of households‘ income data (use of a range instead of actual 

income) and the fact that most of households are homeowners, thus the reported housing 

costs are actually opportunity costs. In general, both the DEA and cost/income ratio method 

deliver quite similar results with locations 4 and 7 as the most affordable for the combined 

H+T affordability.  

Based on the affordability scores, the residential areas were ranked from the most 

affordable to the least affordable as displayed in Table 5. For the DEA approach, the housing 

affordability model shows that households living in the outer suburban areas experienced the 

lower financial burden of housing costs as housing expenditure broadly declines with 
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distance from the city centre. As a result, the affordability scores and ranking show that 

households located in outlying areas (locations 7, 8, and 9) are more affordable compared to 

the others. Land price is likely to play a significant role in these lower housing prices.  

However, there is an exception for location 4, associated with its nature as public 

rental housing where residents pay below market rents (up to 80% lower). Thus, location 4 is 

highly affordable despite its strategic and accessible location. The results also suggest that 

housing costs in the inner city area (locations 1, 2, and 3) were deemed to be considerably 

unaffordable across all type of settlements, including the inner city informal housing 

(location 3) which only has 0.296 out of 1 for its affordability score. Households living in this 

inner city kampung might have substantially reduced their expenditure on rental equivalent 

cost, but they still have to pay more on housing related needs, mostly water. The survey data 

shows that households‘ expenditure on water in this location is second only to location 1, and 

is highest among other informal settlements. 
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Table 4. Affordability Scores for each Housing Location in the BMA 

Housing 

Sites 

Residential 

Type/Region 

Housing 

Affordability 

Scores 

Housing 

Affordability 

Ratio 

Transport 

Affordability 

Scores 

Transport 

Affordability 

Ratio 

H+T 

Affordability 

Scores 

H+T 

Affordability 

Ratio 

Location 1 H_Apt_F 0.182 1.01 0.435 0.27 0.435 1.28 

Location 2 H_NonApt_F 0.265 0.70 0.433 0.25 0.433 0.95 

Location 3 H_NonApt_IF 0.296 0.62 0.815 0.18 0.815 0.80 

Location 4 M_Apt_F 0.842 0.22 1.000 0.10 1.000 0.32 

Location 5 M_NonApt_F 0.357 0.52 0.590 0.28 0.590 0.80 

Location 6 M_NonApt_IF 0.246 0.75 0.472 0.22 0.472 0.97 

Location 7 L_Apt_F 1.000 0.18 0.694 0.19 1.000 0.37 

Location 8 L_NonApt_F 0.602 0.31 0.542 0.20 0.689 0.51 

Location 9 L_NonApt_IF 0.510 0.36 0.596 0.23 0.604 0.59 

H = High Residential Density Area, M = Medium Residential Density Area, L = Low Residential Density Area, Apt = Apartment, NonApt = Non Apartment, F = Formal 

House, IF = Informal House  
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Table 5. Ranking of Affordability Performance 

Ranking of 

Affordability 

Performance 

DEA Model 1: 

Housing 

Affordability 

Simple Ratio 

Housing 

Affordability 

DEA Model 2 : 

Transport 

Affordability 

Simple Ratio 

Transport 

Affordability 

DEA Model 3 : 

H+T Affordability 

Simple Ratio 

H+T Affordability 

1 Location 7 Location 7 Location 4 Location 4 Location 4,7 Location 4 

2 Location 4 Location 4 Location 3 Location 3 Location 3 Location 7 

3 Location 8 Location 8 Location 7 Location 7 Location 8 Location 8 

4 Location 9 Location 9 Location 9 Location 8 Location 9 Location 9 

5 Location 5 Location 5 Location 5 Location 6 Location 5 Location 3,5 

6 Location 3 Location 3 Location 8 Location 9 Location 6 Location 2 

7 Location 2 Location 2 Location 6 Location 2 Location 1 Location 6 

8 Location 6 Location 6 Location 1 Location 1 Location 2 Location 1 

9 Location 1 Location 1 Location 2 Location 5   
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For the transport affordability, the DEA affordability scores present an interesting 

spatial pattern, where there is no direct relationship between the distance of housing location 

from the city centre and the transport affordability. Urban theory would suggest that people 

living close to or in the inner city area would have better access to jobs, schools, public 

transit, and other urban services and facilities, would have lower demand for travel, 

especially by automobile, and thus less transport cost (Lipman, 2006; Litman, 2013; 

Mattingly and Morrissey, 2014). However, this is not necessarily the case in the BMA. 

Locations 1 and 2 failed to support the assumption to be the most affordable areas even if 

they have the highest transport accessibility. In the BMA case, income factors may contribute 

to the vehicle ownership and travel behavior, which then influences transport expenditure. 

Households with higher income levels (locations 1, 2 and 5), tend to have more private 

vehicles, especially cars (see Figure 3) and use less public transport (see Figure 4.). They 

thereby spend relatively more on transport. On the other hand, lower income people in the 

city centre (location 3) gained the advantage of more access to public and active transport 

modes to reduce their transport expenses. This also applied to locations 4 and 7. Despite the 

distance from the city centre, households living in both these locations have the benefit of 

proximity to their unique daily travel purpose, which is not in the city core, and to reduce 

their transport cost. Location 4, the only location that is efficient in terms of transport 

affordability is a government built rental housing scheme especially targeted for student 

accommodation, with the university and its supporting facilities nearby. While location 7 is 

located nearby the industrial zone, so there are neighbourhood employment opportunities 

where most residents in the area work. Furthermore, both locations 4 and 7 are 

neighbourhoods where the surveyed households have zero car-ownership and even higher 

proportions of households with no private vehicle (see Figure 3), which may explain their 

lower transport costs. Due to the distinctive travel pattern of households in these locations, 

they may not have the urge to own and use private vehicles compare to other locations, and 

they are able to reduce their transport costs by using public transport or walking. However, 

this might not be the case with households living in location 3, 6 and 9, which have a 

relatively lower level of income of all locations. Their low expenditure on transport might 

also relate to ‗suppressed travel demand‘, where they are forced to reduce their travel needs 

due to limited income or access to affordable transport modes (Mattioli et al., 2017).   
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Figure 3. Vehicle Ownership Rate for each Housing Location 

When transport and housing cost is combined (model 3), the results show that the 

transport cost affects the affordability performance of all residential areas observed in the 

BMA. However, any assumption that affordability is worse in suburban locations rather than 

in the inner city might be inappropriate. The H+T affordability varied in each neighbourhood 

unit based on location and type of house. Locations 4 and 7 are the most affordable 

residential areas due to the combination of being a public rental area where the rent is 

controlled below the market price with closer proximity to jobs and schools. The next 

affordable locations are 3 and 8. In these locations, households are making trade-offs between 

housing and transport cost to manage their budgets. Households in location 3 have more 

financial burden from housing costs but save from lower transport cost, while those living in 

location 8 save on housing price but spend higher on transport cost. These cross-subsidies 

make these locations relatively affordable when housing and transport cost both considered. 

However, housing and transport cost combined has no impact in shifting the affordability of 

locations 1 and 2. These locations remain expensive areas in the inner city with relatively 

higher income residents and preferences to use private vehicles. 
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Figure 4. Percentage of Public Transport User for each Housing Location 

Comparing the ranking results of the two methods (see Table 5), for the housing 

affordability model, both methods deliver similar results. However, it is interesting to note 

that in the case of transport affordability, there are some inconsistent results. For example, the 

cost/income ratio method suggests that transport is less affordable for households in location 

5 (mid-suburb formal private housing) than in location 6, while the DEA affordability scores 

suggest the opposite. This case reveals that factors such as income and travel behavior may 

have confounding influences. The average household income in location 5 is the second 

highest of all locations and its private transport cost is the highest (see Table 2.), whereas 

location 6 has second lowest income on average and the fourth lowest private transport costs. 

The affordability ratio shows that a location with higher income level, where households are 

likely to spend relatively higher proportions of their income on transport, is assumed to have 

a lower affordability ratio, whereas the DEA score suggests that having higher transport 

expenses does not necessarily result in lower affordability. The simple ratio method assumes 

a monotonic relationship between proportion of transport expenses on income and 

affordability, which is not always the case in the real world. On the other hand, the DEA 

ranking method has incorporated the difference of locations being observed represented by 

the values of both output and input variables and demonstrates that higher proportion of 

transport expenses cannot simply relate to having lower affordability. Furthermore, from the 

combined housing and transport affordability model, it can be seen that the cost/income ratio 

method could not capture the effect of transport costs on the combined affordability, 
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particularly the cross-subsidies between housing and transport costs effect in location 3, as 

the DEA method does. This result may be explained by the fact that the value of the transport 

costs variable in the cost/income ratio method is the lump sum of all transport costs, while the 

DEA method allows the private transport costs and public transport costs to be treated as a 

single variable, which made it possible to capture their effect on the overall calculation. 

4.2 Factors influencing H+T affordability   

A Tobit model allows us to incorporate only one bound of the dependent variable 

while the DEA affordability score is constrained to fall between zero and one. Therefore, by 

taking the logarithm of the DEA efficiency scores, one could convert the dependent variable 

so that it has only one bound (Oum and Yu, 1994). For ease of interpretation, however, the 

signs of the regression coefficients are reported in accordance with the original form. By 

regressing the logarithm of affordability scores on the five explanatory variables, the 

estimation result is shown below. 

Table 6 Results of Tobit regression model 

Regressor Coefficient Std. Error t value 
Motorcycle (MO) 0.0110

***
 0.000821 13.4211 

Distance (DI) -0.0447
***

 0.006727 -6.6521 

High-rise (HR) 1.0748
***

 0.108578 9.8987 

Informal house (IF) 0.2252
***

 0.057789 3.8977 

Main road (MR) -0.6318
***

 0.087279 -7.2385 

 N = 9      
 
= 0.8595 

 ***
 indicate the significance of the estimates at the 1% levels. 

A constant is excluded from the calculation due to its insignificance. All estimated 

parameters are statistically significant at the p = 0.01 level, suggesting that these variables 

have contributions to the combined housing and transport affordability. The value of adjusted 

R-square shows that the explanatory variables included in the model can jointly explain the 

variation in the combined H+T affordability. However, with a small number of observations, 

a great caution must be applied in interpretation, as the estimation coefficients might not be 

adequately predicted, nor it have enough statistical power. The results may have given an 

illustration about contributions of each explanatory factor to the combined H+T affordability 

scores for this sample size, but it might not be statistically sufficient to predict the entire 

population.  

MO, represents motorcycle ownership rate in each residential area that relates to the 

inexpensive, ease and speed of mobility. The results show that motorcycle ownership can 
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raise the overall affordability but its effect is relatively small in comparison with all other 

factors. On average, a one unit increase in motorcycle ownership (MO) will lead to an 

increase of the affordability score by 1.1%. This may relate to the motorcycle‘s 

ubiquitousness in Bandung. Motorcycle purchases are relatively logical in cities with scarce 

road space, high traffic congestion, limited car parking availability, poor conventional public 

transport, and extreme heat. Motorcycle ownership may be an individual household‘s short-

term solution to enhance their mobility, influencing their choice of housing location and 

travel behaviour.  

DI is a proxy variable for commuting distance. The regression model indicates that 

generally in the BMA, with its dominantly monocentric urban form (Kustiwan, 2010), a one 

km increase in distance from the CBD (the greatest employment centre) will decrease the 

combined affordability score by 4.47%. The DEA affordability scores, discussed above, 

however, suggest that the Bandung Metropolitan Area may also demonstrate some form of 

polycentricity, where there are suburban centres functioning as a cluster of employment 

opportunities outside the inner city area that benefit the household living nearby in terms of 

economic activity, housing, and transport affordability.  

HR can be viewed as a proxy variable for higher density development in terms of 

optimised use of land for housing. The positive values of the result suggested that having a 

high-density housing type may possibly raise the combined housing and transport 

affordability. As urban developable land becomes scarce and expensive, encouraging vertical 

housing development might be an effective strategy to improve housing affordability, 

especially in major cities such as the BMA. Since 2007, the Indonesian government has 

pursued the National ―Thousands of Towers‖ Program with a focus on the development of 

multi-family housing (apartments) for low-income households, both renters (RUSUNAWA) 

and homebuyers (RUSUNAMI). Even though many challenges such as land provision, 

limited government budget, and asset management still need to be resolved, this is a key 

policy that might assist with combined housing and transport affordability.  

IF is a proxy variable for relatively low-cost housing provision. The values of the 

estimated parameter show that informal housing factor positively influences the overall 

affordability. In many developing countries, including Indonesia, this form of self-help 

housing remains an urban poor survival strategy (Tunas and Darmoyono, 2014), although the 

results of this study show that it may be becoming less affordable. Policy initiatives, 
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especially for the slum and squatter areas, such as quality improvement programs for self-

help housing, land titling, and micro-finance support for low-income housing, may assist, or 

may play a contrary role in increasing housing prices.  

Finally, MR is a proxy variable for accessible location, which is expected to result in 

lower transport cost due to more options to access less expensive travel modes (i.e. public 

transport). Nevertheless, the negative values of the estimated parameter suggest that 

residential areas with direct access to the main arterial roads are less affordable. The 

economic value of such locations drives the land cost up and decreases the level of housing 

affordability, while the expected reduction of transport cost is insufficient to outweigh 

housing cost and increase the combined H+T affordability. Unreliable public transport and 

private vehicle dependency factors might be an influence. Thus, a more integrated transport 

and land-use policy such as modest road development, high capacity public transport 

investment and transit-oriented development (TOD) may be needed to ensure the advantages 

of better accessibility are provided across the BMA. 

5. Conclusions 

This paper supports the argument that incorporating transport cost into affordability 

measures can reveal the true housing affordability. Findings demonstrate that location and 

type of housing influence the combined housing and transport affordability. Following the 

same concepts as the widely used H+T measure, this paper presented an additional measure 

to evaluate the combined H+T affordability in neighbourhood scale, using DEA modelling. 

In this study, both the DEA and costs/income ratio method share a number of similar results 

in location affordability ranking. However, using the DEA method offers further insights in 

relation to measuring and benchmarking of the housing and transport affordability. The 

strength of the DEA lies in the freedom of not being required to assign any pre-assumption 

for the functional form. All variables being analysed need not be subjectively weighted, 

which might incur errors. Instead, the model enables the variables to find the best way to 

provide the maximum efficiency or in this case, maximum affordability for each location 

being evaluated, to set up the benchmark. While previous measures might raise confusion by 

setting up an applicable threshold for the proportion of income spent on housing and transport 

suitable in global and local context, the DEA method may assist by providing the range of 

values from 0 to 1 for the affordability level that would have similar meaning in every 

observation, where the score of 1 is considered as the most affordable and set as the 
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benchmark for the others with scores less than 1. The Tobit regression used in the proposed 

model also provides further information that leads to implications for housing, transport and 

urban planning and policy. 

The DEA results showed that the affordable locations in conventional housing 

affordability measure are those located in the urban periphery. When transport cost is 

included, the impact on overall affordability differs based on the type of housing and income-

related travel behaviour. The inner city slum area benefited from higher transport 

accessibility thus far less transport cost, which suggests household decisions to live close to 

the city core are reasonable. This study also indicated that to be able to capture the transport 

advantage of an accessible location, a pre-condition such as reliable and integrated public 

transport and land-use planning and design is necessary for Indonesian cities. Furthermore, 

policy and programs for affordable housing provision assisting self-built/informal housing, 

particularly to the very poor, and enhancing formal low-income housing practices, such as 

public rental housing, may offer some support to increase the affordability level. As shown in 

this study, low-cost rental apartment programs in Indonesia (RUSUNAWA) have become an 

affordable formal-housing option for low-income households that could not afford to buy a 

house or in need of temporary accommodation. The outcomes also suggest that higher-

density housing development might assist affordability, thus current vertical housing 

development programs should be supported, especially in areas with soaring land prices such 

as the inner city area. 

However, this study has limitations. An aggregated mean values were used as input 

and output variables for the calculations, which arguably is insufficient to account for data 

variability and may hide the variation between households. The small number of locations 

observed limits the generalisation of the results. Thus, further research with bigger sample 

sizes, in other locations, should be considered. Methodologically, future research may also 

explore multi-level or interval DEA models to explore affordability, to identify the 

advantages or different modelling formulations. To advance further understanding, further 

analysis on transport costs incorporating the household characteristics such as household‘s 

size, structure, and travel behaviour is needed to minimise the potential bias of defining and 

examining the transport cost and affordability, which is not addressed in this study. A future 

study integrating the value of time in estimating transport cost should also be undertaken 

since congestion is a major problem in many Indonesian cities. Lastly, the role of attitude in 
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selecting residential location may also offer further understandings on the household decision 

in making a trade-off between housing and transport costs. 
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6. The relationship between transport, housing and urban form: 

Affordability of transport and housing in Bandung 

Metropolitan Area, Indonesia  

The work presented here in Chapter 6 was published as: 

Dewita, Y., Burke, M., Yen, B.T.H., (2017). The relationship between transport, housing, 

and urban form: Affordability of transport and housing in Indonesia. Paper presented at the 

Coopération pour le Développement et l‘Amélioration des Transport Urbains et Périurbains 

(CODATU) XVII Conference 2017, 4 – 6 November 2017, Hyderabad, India.  

A revised version was later submitted to the CODATU Special Issue of the Case Studies on 

Transport Policy journal as: 

 Dewita, Y., Burke, M., Yen, B.T.H., (Accepted subject to revision). The relationship 

between transport, housing, and urban form: Affordability of transport and housing in 

Indonesia. Case Studies on Transport Policy. 

 First submission on 06/07/2018. 

 Revised version submitted on 22/11/2018. 

The earlier Chapter 5 provides a methodological basis for examining the relationship between 

urban form and affordability of housing and transport at neighbourhood scale in the Bandung 

Metropolitan Area (BMA), Indonesia. This chapter summarises further results of Task 2. The 

authors expand the use of the data envelopment analysis (DEA) method to capture variation 

in household income and housing and transport expenses. The interval DEA model used for 

location affordability was developed using maximum and minimum values of survey data for 

nine residential locations.  

The results of this chapter align with those found in Chapter 5, showing that the trade-off 

effect between housing and transport costs occurred as a result of a householder‘s choice of 

housing location. The argument that locational settings can reveal true housing affordability 

is supported. However, this study suggests that the relationship between housing, transport, 

and urban form is not as straightforward as the location affordability theory proposes. 

Householders living in a more compact neighbourhood (higher density, richer diversity of 

land uses, and better access to public transport) such as the inner city area are not 
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systematically spending more on housing due to soaring land prices or less on transport from 

greater opportunity to use public transport or non-motorised vehicles. Types of houses, as 

well as income and travel behaviour, play a large role. Public rental and informal houses have 

the potential to be affordable and accessible housing options for the urban poor. Moreover, as 

demonstrated in Chapter 5, urban form attributes such as density and mix of land-use which 

characterized the city core area have less influence on travel behaviour. In the BMA, travel 

behaviour is primarily driven by income level. Higher income households favour private 

vehicle use, while those with lower income dominate the share of public transport users. The 

sub-standard design of neighbourhoods and a poor public transit system may also have an 

impact on people‘s inclination towards private motorized vehicles, especially motorcycles. 

The findings of this paper offer important implications for urban development policy in 

Indonesia; the promotion of higher density housing (medium-rise), particularly in the form of 

the public rental housing through the national public housing program known as 

RUSUNAWA, should be strengthened in order to ensure housing affordability. Furthermore, 

the transport-related approach of compact city methods, such as TOD, and the promotion of 

public and active transport, should also be developed and clearly stipulated in urban 

development strategy to capture the transport advantage of compact urban form. 

Research questions addressed in this paper and contributions 

Primary Question: 

RQ 2. How does density influence housing and transport affordability? 

Sub Questions: 

• How does housing affordability vary due to spatial settings and housing type? 

• How does the measured housing affordability differ when transport cost is incorporated? 

• What are the factors that influence the level of combined housing and transport 

affordability? 

• What are the implications for policy? 

Summary of contributions: 

1. The theoretical and methodological contributions of the study: 
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• First study to use interval data envelopment analysis (DEA) to measure housing and 

transport affordability at neighbourhood scale. 

• First study to include transport cost to measure housing affordability in Indonesia 

across different types of residential density and types of housing, including informal 

housing. 

• Adds empirical evidence on the relationship between urban form, housing, and 

transport, in terms of affordability in cities in developing countries.  

2. Practical and applied contributions of the study: 

• Provides valuable information on housing and transport affordability distribution 

across various type of residential sites in the Bandung Metropolitan Area. 

• Provides further evidence on the important role of public housing and self-help 

housing, as well as integrated transport and land use planning (i.e., TOD), to ensure 

the affordability of housing.  

• Gives an initial evaluation of housing and transport affordability at the neighbourhood 

level, which could be expanded to include more variation in urban settlement type, as 

an input for urban, housing and transport policy formulation.  

This chapter is an exact copy of the paper referred to above. 
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6.1  Statement of contribution to the co-authored published paper 

This chapter includes a co-authored paper that provides further results of Task 2. The 

bibliographic details of the co-authored paper, including all authors, are: 
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THE RELATIONSHIP BETWEEN TRANSPORT, HOUSING, AND 

URBAN FORM: AFFORDABILITY OF TRANSPORT AND HOUSING 

IN BANDUNG METROPOLITAN AREA, INDONESIA 
 

Yulia Dewita 2, Matthew Burke 3 and Barbara T.H. Yen 4 

 

Abstract 
 

There is growing concern for the affordability of daily travel. The proportion of household 

budgets spent on transport is significant, including fuel and/or public transport fares. Transit 

costs, especially for middle to low-income groups, are associated with a household‘s housing 

location choice. In many cases, households are making trade-offs by either spending more on 

housing in the inner city, with lower transport costs, or choosing more affordable housing in 

suburban areas, with higher commuting cost. As such, transport and housing costs are 

interrelated not only due to their substantial share in household budgets, but they are also 

linked as fundamental elements of urban systems. Understanding the pattern and linkages of 

both transport and housing affordability is important to support the formulation of transport 

policies. This paper aims to quantitatively examine transport and housing affordability by 

exploring middle- to low-income household‘s transport and housing expenses in the Bandung 

Metropolitan Area (BMA), Indonesia. Households in nine locations within BMA with 

various housing type and spatial characteristics were surveyed. Collected data from 405 

households are used to measure variables including fuel, parking, maintenance cost, public 

transport fares, rent and owners‘ equivalent rent. In addition to the widely applied housing 

and transport (H+T) affordability ratio measure, this study proposes an alternative way to 

measure affordability using the interval data envelopment analysis (DEA) method. The 

analysis measures each housing location‘s performance in terms of transport, housing, and 

overall affordability. Having the interval affordability performance scores sorts out the data 

variability problem as well as provides policy makers with a greater flexibility in setting 

targets in policy formulation. The results indicate that household affordability not only is 

affected by housing type, but also by the choice of transport modes. Spatial characteristics 

yield mixed results, suggesting the relationship between affordability and urban form is 

complex. This study contributes to the growing literature of both transport and housing 

affordability, particularly in the less explored and distinctive context of Asian cities in the 

Global South, and has implications for policy in the urban, housing, and transport sectors in 

Indonesia. 

 

1. Introduction 

 

Urbanisation has for over two decades been predominantly a developing country 

phenomenon, especially in Asia (Roberts & Kanaley, 2006). This has brought economic 

development and significant socio-spatial restructuring within Asian cities, including in 

Indonesia. With urban growth and diversification of economic activity average household 

incomes increased. In the transport sector, this has led to motorisation, with vehicle 

ownership and use growing faster than capacity on road systems. Motorisation decreases the 
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friction of distance, making peripheral land developable and changing land rents.  Poor 

Indonesians have no choice but to live on less expensive land, either in slums or on the urban 

periphery, which results in an increase of their transport costs. Transport and housing costs, 

in combination, can dramatically impact household budgets. 

 

The affordability of daily travel is a growing social equity concern globally. In the US the 

―price of travel‖ ranked as the most important of all transport planning concerns in the 2009 

National Household Travel Survey (Litman, 2013). Empirical evidence suggests that the 

proportion of transport compared to other household expenditure is rising with income, but its 

share of household income regressed (Carruthers, Dick & Saurkar, 2005; Venter, 2011; 

Litman, 2013). Those with the lowest income spent a higher proportion of their income on 

transport than households with higher income levels. 

 

Transit costs, especially for lower income groups, are associated with a household‘s housing 

location choice. In many cases, households are making trade-offs by either choosing more 

affordable housing in less accessible areas, with higher commuting costs, or spending more 

on housing in highly accessible areas, with lower transport costs. As such, transport and 

housing costs are interrelated. Not only are they a substantial share in household budgets, 

they are also linked as fundamental elements of urban systems. Factors such as the journey to 

work, vehicle ownership, quality of local transport options, income, and housing location, all 

shape housing and transport affordability.  

 

Therefore, the concept of location affordability, which combines both housing and transport 

affordability, has lately been used as a more comprehensive affordability measure (Hartell, 

2016; Isalou et al., 2014; Lipman, 2006; Litman, 2013). This paper aims to add the literature 

on the relationship between transport, housing, and urban form, particularly in terms of 

location affordability. While there are considerable amount of research in the Global North 

context, empirical evidence is rarely found in the Global South part. The paper‘s 

contributions are in exploring these relationships by housing type – which is less explored – 

and by locational setting, in the Bandung Metropolitan Area (BMA), Indonesia. We also use 

an alternative method of examining a residential location‘s efficiency in terms of affordability 

by using the interval data envelopment analysis (DEA) method. By calculating the overall 

efficiency using the interval DEA method, the paper shows how transport, housing, and 

combined affordability vary due to spatial and dwelling characteristics. 

 

The paper is structured into six sections. Section 2 provides a summary of previous studies on 

transport and location affordability. Section 3 explains the methods. Section 4 provides the 

results, followed by a discussion in Section 5. Section 6 presents the conclusions, research 

limitations, and avenues for future research. 

 

2. Literature Review 
 

The conventional housing affordability measures have focused on housing cost alone, while 

non-housing costs have been neglected. The term housing affordability depicts the 

relationship of housing expenses and household income indicated by the maximum amount of 

income that should be paid by households, both renters and owner-occupants, which does not 

impose an excessive burden on their incomes (M Gabriel et al., 2005). This threshold 

approach is the most common way to define and calculate housing affordability 

internationally. The benchmark of maximum amount to be spent is generally 25 to 30% of 
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household income; however, some researchers and policies have set up to 50% of income as 

the threshold of affordability (Gabriel et al., 2005; Kutty, 2005).  

 

However, the need for a broader understanding of housing affordability is also recognised. 

Housing affordability measures should be more sensitive to other aspects, such as spatial 

variation. Accordingly, incorporating the non-shelter cost in the calculation will provide a 

better picture of housing affordability in terms of the trade-offs between housing costs and 

household consumption of other goods and services, such as transport (Carlson & Mathur, 

2004; Yates & Gabriel, 2006; Vidyattama, Tanton & Nepal, 2013).  

 

Transport affordability refers to the financial burden of households to access transport 

services (Dodson, Gleeson & Sipe, 2004; Carruthers, Dick & Saurkar, 2005; Fan & Huang, 

2011; Venter, 2011). In a developed world context, Litman (2013) defines 20% of a 

household’s income as the benchmark for transport affordability. The Center for 

Neighborhood Technology suggests 15% (CNT, 2010). In developing countries, Isalou et al. 

(2014) used 18% as a benchmark to apply in Iranian cities, while the South Africa 

Department of Transport uses 10% (Venter & Behrens, 2005).  

 

In many cases, transport costs are associated with the selection of residential location. 

According to studies in the US, housing and transport are the two largest expenses for most 

households (CTOD & CNT, 2006; Haas, Makarewicz, Benedict, Sanchez, & Dawkins, 2006; 

Lipman 2006). To cover both needs, they are making trade-offs between the two expenses.  

Thus, a true housing affordability measure requires combining housing and transport costs 

into the calculation, not only to acknowledge the non-housing costs, but also to account for 

differences in the spatial distribution of houses.  

 

The concept of location affordability, which holds that any consideration of housing 

affordability must be augmented by considering the transport costs incurred as a consequence 

of a location choice (Litman, 2014; Haas, Newmark, & Morrison, 2016; Hartell, 2016), then 

widely acknowledged. In order to provide a more comprehensive measure of affordability 

based on location, the Centre for Neighborhood Technology (CNT) introduced the 

Housing+Transportation (H+T) Affordability Index to measure location accessibility. The 

15% benchmark for transport affordability combined with 30% of housing affordability 

results in a 45% threshold for location affordability (CTOD & CNT, 2006). In an application 

of the H+T Index in the greater Washington DC area, the CNT showed that even though the 

housing affordability in an area was predominantly 35% or less of total household income, 

when combined with transport cost the burden rose above 45% in most areas (CNT, 2010). A 

study in the Paris region examines the effect of transport costs on prudential measures in 

housing access. This study shows that considering housing cost alone encourages low-income 

households to live in the suburban areas for a more affordable housing, while integrating 

transport cost in the measures induces households to live closer to central area to lower 

households‘ H+T burdens and protect their solvency (Coulombel, 2018). In Greater London, 

the application of car dependence and housing affordability (CDHA) index shows that the 

Outer London suburbs are more vulnerable to fuel price increase that affected the overall 

affordability due to the higher car-dependence travel, longer travel distance and  lower access 

to public transport characteristics of the areas (Cao & Hickman, 2017). 

 

Furthermore, the application of the H+T index has been tested in a less-developed cities 

context. A study in Qom City, Iran, indicated that households in central and suburban areas 

spent 33.9 and 37.2% of their income on housing, which rose to 57.8 and 44.7% when 
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transport expenditure was included (Isalou et al., 2014). In Mexico, where most households 

travel by public transport, the inclusion of transport costs alters the spatial distribution of 

affordability. In line with the centre-periphery assumption, the core areas are more affordable 

than the peripheries (Guerra & Kirschen, 2016). 

 

The interplay between transport costs and locational attributes is often associated with the 

concern of social exclusion in transport (Dodson, Gleeson & Sipe, 2004; Mattioli & Colleoni, 

2016). It has been suggested that transport-related problems may prevent various groups of 

population from participating in the desired economic, social, and political activities 

(Kenyon, Lyons & Rafferty, 2002; Lucas & Porter, 2016;). Research shows that lower-

income groups (including women, aged and other vulnerable population) are at higher risk of 

transport poverty (Chatterton, Anable, Cairns & Wilson, 2018; Li, Dodson & Sipe, 2015; 

Lucas & Porter, 2016; Oviedo Hernandez & Davila, 2016). However, recent studies show 

that such pressing circumstances have led them to certain coping strategies, occasionally 

involving some aspects of informality (Alberts, Pfeffer & Baud, 2016; Chevallier, Motte-

Baumvol, Fol & Jouffe, 2018).   

 

Despite the growing interest and concern on the combined housing and transport cost, the 

empirical evidence remains unsettled (Mattioli, Nicolas & Gertz, 2018). For decades, 

research has been focused on the developed world context. Further investigation on the 

distinct socio-economic and spatial configuration of the developing countries, such as the 

magnitude of informality in transport and housing sector, has been overlooked. There are 

research gaps in terms of how location accessibility is distributed across Indonesian cities, as 

well as in how tenure and development type influence this measure of transport and house 

affordability.   

 

3. Methodology 
 

3.1 Study Area 

 

Bandung Metropolitan Area (BMA) is the largest metropolitan area in West Java Province 

and located on Java, the most populous island of the Indonesian archipelago. The BMA is 

only about 140 km away from Jakarta and its Jabodetabek metropolitan region. The BMA 

consists of five municipalities: Bandung Regency, West Bandung Regency, Cimahi City, 

Bandung City, and five subdistricts in Sumedang Regency. Demographically, the BMA‘s 

population has been escalating in recent years. In 2000, the population of BMA was 

6,535,266; this increased to 7,977,926 in 2010 (Badan Pusat Statistik, 2010). The average 

population growth is above 2% per year (Kustiwan et al., 2007) well above the national level 

at about 1.4%. Population growth in BMA is not only affected by the natural increase in 

population, but also in-migration due to growth in the services and creative economy sector, 

with the BMA home to the three top-ranked universities in Indonesia. The BMA has not kept 

pace in providing for this increasing travel demand. The city as yet has no high capacity 

public transport systems (rail or exclusive busway). Arterial roads are few and the city is 

highly congested, even by Indonesian standards. Bandung City is the 7th most congested city 

in Indonesia, with a congestion rate of 14.3 km/hour and Volume to Capacity ratio of 0.85 

(Widianto, 2014). 
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3.2 Survey Design 

 

A mixed methods approach was used to both empirically identify differences in H+T Index 

across neighbourhoods within the BMA and to qualitatively explore why these differences 

may be produced. This paper reports the main findings of the empirical analysis only. 

 

The study was designed to capture the patterns of combined H+T affordability of middle- to 

low-income groups across various locations and housing types, including informal housing. 

Nine selected residential areas within the BMA were surveyed, with differences in the 

following features: 

 Residential density (high, medium, low), defined as the ratio of the number of dwellings 

to the total built-up area in a subdistrict. High residential density areas were categorised 

as > 40 dwellings/ha; medium density as 30–40 dwellings/ha; and low density as less than 

30 dwellings/ha. 

 Distance from the city centre: categorised as 0–5 km (city core), 5–10 km (mid-

suburban), and >10 km (outer suburban). 

 Housing type: apartment (medium and high rise) and non-apartment (detached, semi-

detached, and townhouse). 

 Development type: formal housing refers to residential estates initiated and built by a 

private developer and/or government; informal housing refers to self-help housing, 

initiated and constructed by individuals or group of households.  

 

The selected neighbourhoods are middle- to low-income housing sites, indicated by rents, 

dwelling size, and type. With the single-family houses (non-apartment), building sizes ranged 

from 21 m
2
 to 90 m

2
 and the multi-family dwellings (apartments) included only middle- to 

low-income multi-storey housing known as RUSUNAMI. 

 

All subdistricts within the BMA were grouped into high, medium, and low residential 

densities. Then, one subdistrict with high residential density located within 0–5 km from the 

city centre was randomly selected. Similar processes were applied to select a medium-density 

sub-district within 5–10 km distance of the centre and a low-density sub-district in an area 

more than 10 km from the CBD. Next, in each selected subdistrict, one residential site of 

each housing type (single/multi-family house, formal/informal, high/medium/low rise) was 

randomly selected. This resulted in nine sites within the BMA being selected, as presented in 

Table 1 and Figure 1.  

 

We surveyed six locations with formal housing: four were built by private developers 

(locations 1, 2, 5, and 8) and two by the government as rental houses for targeted low-income 

groups known as RUSUNAWA (locations 4 and 7). Location 1 is an apartment built by a 

private developer under a national government program with objectives including providing 

affordable multi-storey housing for middle- to low-income home buyers (RUSUNAMI). The 

remaining three locations of the private housing (2, 5, and 8) are one to two storey, detached 

or semi-detached residential estates.  

 

Locations 4 and 7 are formal public housing built by the government. These are multi-storey 

(4 to 5 storeys) low-income rental dwellings, targeted at the poor who cannot access the 

private sector market. Location 4 was built for university student accommodation, while 

location 7 was built with factory workers as the main tenants.  
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Locations 3, 6, and 9 are all informal housing or the so-called ‗kampong‘. Referring to Ford‘s 

model of Indonesian kampong, (see Tunas & Peresthu, 2010)  location 3 represents an inner 

city kampong, where its central location provides access to employment and economic 

activity centres, has high density but within small-sized one or two-storey attached houses, 

with a small alley between. Some of them are squatter kampong, where there is no legal 

tenure, poor urban infrastructure, and few services. Informal settlements in location 6 are 

mid-city kampong, located between the formal residential areas in mid-suburban districts. 

Location 6 has a substantially lower density and better services than the inner city kampong. 

Location 9 is a rural kampong, which originated as a rural settlement that was gradually 

surrounded by urban development. This rural kampong is distinguished by its low density, 

detached housing type and rural lifestyle influences. In Indonesia, generally, informal 

housing is less expensive than formal housing given the same type and location. It has been 

argued that among other factors, the absence of high development permit and land 

registration costs play a role (Monkkonen, 2013). 

 

Data were collected through face-to-face interviews using questionnaires in May–June 2016, 

usually in people‘s homes and took 10-15 minute to complete. The respondents of the survey 

were aged above 18 years. All data recorded via the questionnaire was self-reported data. The 

questionnaire consists of structured questions and divided into four main sections, which 

captured information on the respondents‘ demographic and socio-economic profile, housing 

and transport expenditure, also their occupation and income. The questions were based on the 

existing household survey of income and expenditure‘s instruments including Australia 

Bureau of Statistics Survey of Income and Housing, English Housing Survey, and 

Indonesia‘s National Socio Economic Survey. Next to each question is a column with 

explanation and/or instruction to ensure that the questions are understandable. To control the 

quality of the data collection process, a trained group of undergraduate student surveyors was 

recruited and briefed, and ten pilot tests were conducted prior to the survey.  

 

A total of 405 questionnaires were collected using a systematic random sampling method 

across the nine selected residential areas. In reality, this recruitment process did not result in a 

perfect systematic random sampling, but rather was mixed with convenience and snowball 

sampling process due to the difference in level of access granted to conduct the survey in 

each location. For example, in Gateway Apartment (location 1), the property management 

refused to provide surveyors with access to conduct a ―door-to-door‖ approach. They only 

allowed surveyors to approach potential respondents in the public area such as at the 

swimming pool area and food court, and provided a contact person who could refer the 

survey to potential respondents.   

  



144 

Table 1. Selected Survey Sites in the BMA, Indonesia 

Selected Survey Sites Residential 

Density 

Distance from 

City Centre 

Development  

Type 

Form 

Location 1 

(Gateway Apartment) 
High 

0-5 km 

(city core) 

Formal Private 

Developer  

High 

Rise 

Location 2 

(Bumi Asri III) 
High 

0-5 km 

(city core) 

Formal Private 

Developer 

Low 

Rise 

Location 3 

(Cicadas) 
High 

0-5 km 

(city core) 
Informal Self-help 

Low 

Rise 

Location 4 

(Rusunawa Unpas) 
Medium 

>5-10 km 

(mid-suburban) 

Formal Public  

Rental 

Medium 

Rise 

Location 5 

(Pesona Ciwastra Permai) 
Medium 

>5-10 km 

(mid-suburban) 

Formal Private 

Developer 

Low 

Rise 

Location 6 

(Rancasawo) 
Medium 

>5-10 km 

(mid-suburban) 
Informal Self-help 

Low 

Rise 

Location 7 

(Rusunawa Batujajar) 
Low 

>10 km 

(outer suburban) 

Formal Public  

Rental 

Medium 

Rise 

Location 8 

(Puri Indah Lestari) 
Low 

>10 km 

(outer suburban) 

Formal Private 

Developer 

Low 

Rise 

 Location 9 

(Batujajar Timur) 
Low 

>10 km 

(outer suburban) 
Informal Self-help 

Low 

Rise 

 

3.3 Data and Variables  

The survey captured data on three variables: transport cost, housing cost, and household 

income.  

 

3.3.1  Transport Cost 

 

Transport cost comprised monthly household expenses on daily travel including travel to 

work, school, and shopping, for private vehicles and for public transit modes. Travel for 

recreational and other purposes (i.e. long-distance travel) was excluded to limit this research 

to daily travel demands of households. The private transport cost variable was calculated 

from the operational cost of private vehicle users including fuel, parking fees, maintenance 

costs, and insurance. The purchase cost of a motor vehicle was excluded due to the potential 

bias it might have, as the higher income households would be more likely to own cars rather 

than motorbikes, which are more common in Indonesian cities. The public transport cost data 

was collected from estimated monthly expenses for all public transport modes used by the 

household including bus, train, mini-van (angkot), taxi, and motorcycle-taxi (ojek). 



145 

Figure 1. Selected housing locations in the BMA, Indonesia 

 

 

3.3.2  Housing Cost 

 

Housing costs were defined as the monthly expenses of the household for their 

accommodation. This refers to rent for renters and ―owner-equivalent rent‖ for owners, added 

to regular operational costs including electricity, water and gas rates, neighbourhood 

maintenance fees, and property tax.  The ―owner-equivalent rent‖ information was gathered 

from the respondents‘ answer when asked about their estimation of monthly rent price if they 

rented their house. Repair and maintenance costs were excluded from the calculation since it 

is a non-regular cost that greatly depended on the existing condition and quality of houses. 

 

3.3.3  Household Income 

 

The monthly household net income refers to a household‘s gross income subtracted from 

their personal income tax. 

 

3.3.4  Summary Values 

 

The minimum, maximum, average, and standard deviation values for all these variables for 

each residential location are displayed in Figure 2. Data shows that housing and private and 

public transport costs varied in value, except for housing cost in location 4. This public rental 

housing area had one fixed rent price for all units, with basic services (water and electricity) 

included. In general, housing expenditures of households in formal housing built by private 

developers (locations 1, 2, 5, and 8) are higher than those in public and informal housing, 

given the same geographic location. It can also be seen that housing costs decrease as 



146 

distance from the city centre increases. Private and public transport costs have great variation 

but, relatively, location 1 has the highest expenses for both, while location 4 has the lowest. 

Figure 3 shows that those living in formal housing built by private developers (locations 1, 2, 

5, and 8) have a higher net income on average, consistent with the higher housing cost of this 

housing type.  

 

Figure 2. The Summary Values and Distribution of All Variables  

 

 

Note : the values are in Indonesian Rupiah (IDR); 1 USD = 13,312.40 IDR (in 2017) 
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Figure 3. The Average Household‘s Net Income for each location in the BMA 

 

3.4 Affordability Data Envelopment Analysis (DEA)  

 

Studies examining housing and transport affordability mainly apply the price or cost to 

income ratio model that presents the housing and transport expenses as a proportion of a 

given area or a household unit‘s income. This proportion is then compared to the 

internationally applied or locally set benchmark ranging from 25 to 50% for housing and 10 

to 20% for transport (CTOD & CNT, 2006; Gabriel et al., 2005; Isalou et al., 2014; Lipman, 

2006; Litman, 2013; Venter & Behrens, 2005). Although there is no fixed single standard, the 

most common is the 30% of income spent on housing and 15% on transport, or 45% 

maximum of income spent on both expenses (CTOD & CNT, 2006; Gabriel et al., 2005; 

Isalou et al., 2014). This paper proposes a new approach to measure housing and transport 

affordability by using Data Envelopment Analysis (DEA) method.  

 

DEA is a non-parametric efficiency measurement method originally designed to evaluate the 

relative efficiency of a decision-making unit (DMU) in an organisation, or between 

organisations in the same industry performing similar tasks (Chiou et al., 2012). The 

approach has been applied in a variety of practices including public health, education, 

military, and other areas (Bowlin, 1998). In the transport sector, the DEA method has been 

used in various fields, including the evaluation of airlines, airport, and public transport 

performance (Chiou et al., 2012; Martin & Roman, 2006; Sheth et al., 2007). In the housing 

sector, the DEA approach has been applied to evaluate performance of the housing industry 

and property management (Juan, 2009; Sepehrdoust, 2011), and recently to measure 

affordability (Dewita et al., 2018).  

 

By using the DEA model, the efficiency of the nine residential areas can be evaluated in 

terms of housing and transport affordability. The model proposed in this paper treats each 

housing location (1–9) as DMUs and the efficiency measure as affordability. The evaluation 

results will then indicate which location is ―efficient‖ or in this case, affordable.  
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The first widely applied DEA model, the Charnes, Cooper, and Rhodes (CCR) version, which 

had an input orientation and assumed constant return to scale, is used. This model can be 

expressed by: 

 [CCR]                                                                     (1) 

s.t.   ,                                                  (2) 

                                                                                                   (3) 

 ,                                                                                   (4) 

 ,                                                                                   (5) 

 

where hq is the affordability score of location q. Suppose that there are in total I locations to 

be evaluated, each of which has J types of inputs and R kinds of outputs.  and are the 

multipliers corresponding to output r and input j of location q, respectively. From the above 

CCR model, the optimal input/output multipliers can be determined. 

 

Referring to the relevant literature on location affordability (CTOD & CNT, 2006; P. Haas et 

al., 2016; P. M. Haas et al., 2006; Isalou et al., 2014; Mattingly & Morrissey, 2014; 

Vidyattama et al., 2012), we use housing cost, private transport cost, and public transport cost 

as the input variables and household net income as the output variable. The measure of ratio 

of output variable over all input variables is calculated to find such values for  u and v that the 

affordability measure of i-th location is maximised, subject to constraints that the efficiency 

or affordability value would be between 0 and 1.  

 

In order to capture data variability, instead of using mean values for the variables, the 

minimum and maximum values are employed to calculate the minimum and maximum 

affordability values. The minimum affordability scores were calculated using the maximum 

values of the input variable and the minimum values of the output variable. For the maximum 

affordability score, the minimum values of the input variable and the maximum values of the 

output variable were used. 

 

Three DEA models for both minimum and maximum score‘s scenarios were calculated in 

this study: 

 Housing Affordability (HA): this model calculated housing affordability with one input 

variable (housing expenditure) and one output variable (net household income).  

 Transport Affordability (TA): the second model calculated the transport affordability 

alone with two input variables: private vehicle transport cost and public transport cost. 

The output variable is the same as the previous model, that is, net household income. 

 Combined Housing and Transport (H+T) Affordability: to account for the effect of 

transport cost on housing affordability, the third model calculated the combined H+T 

affordability. There are three input variables here: housing cost, private vehicle transport 

cost, and public transport cost. The output variable is still net household income. 

 

4. Results  
 

4.1 Characteristics of the respondents  
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Of the survey respondents, 26.7% were men and 77.4% were women. In all locations, most of 

them were married couples (79.5%), except in the student accommodation (location 4), where 

respondents were all single. Of respondents, 19.8% were aged less than 25 years, 58.3% were 

in the age range of 25–50 years, and 22.0% were in the age group of over 50 years.  

Predominantly, the respondent’s household size was 3 to 5 people (74.3%), followed by 1 to 2 

people (13.3%), and more than 5 people (12.3%). Regarding highest education, 10.6% had 

elementary, 59.6% had secondary, and 29.7% had tertiary education. Those who had 

elementary education were all living in the informal settlements (locations 3, 6, and 9). 

Whereas the respondents from informal housing sites tended to have bigger household sizes, 

the public rental houses had no household size in the ‘5 or more’ category because the 

limitation of maximum occupancy rules applied in such locations. 

 

4.2 The Minimum and Maximum Affordability Scores 

 

The DEA affordability scores for housing, transport, and combined H+T of all housing 

locations for both minimum and maximum score scenarios are presented in Table 2. In 

general, affordability scores for transport are higher than those of housing, and these 

significantly influenced the combined H+T values. Note that only one location in each 

scenario is considered as efficient, with a score of 1.00 for housing, transport, and combined 

H+T affordability. Both of the most affordable residential sites are located in the mid 

suburban area. The minimum score scenario is a public rental house for university students 

(location 4) whereas the maximum score scenario is a mid-city kampong or informal housing 

(location 6). Closer examination of the table shows that public rental houses (locations 4 and 

7) consistently have better outcomes in both scenarios, with 0.400 as the lowest affordability 

score for transport in the minimum score scenario.  

 

Table 2.The Affordability Scores for each location in the BMA 

Residential Areas 

Minimum Score Scenario 

(Minimum Income; Maximum Costs) 

Maximum Score Scenario  

(Maximum Income; Minimum Costs) 

HA TA H+T  HA TA H+T  

Location 1 (CC_Apt) 0.092 0.293 0.293 0.091 0.267 0.267 

Location 2 

(CC_NonApt) 
0.032 0.098 0.098 0.163 0.875 0.875 

Location 3 

(CC_IF) 
0.041 0.448 0.448 0.669 0.510 0.669 

Location 4 

(Mid_PR) 
1.000 1.000 1.000 0.489 0.729 0.729 

Location 5 

(Mid_PR) 
0.033 0.108 0.108 0.205 0.467 0.467 

Location 6 

(Mid_IF) 
0.040 0.259 0.259 1.000 1.000 1.000 

Location 7 

(Out_PR) 
0.573 0.400 0.573 0.648 0.583 0.648 

Location 8 

(Out_NonApt)  
0.220 0.090 0.220 0.558 0.800 0.800 

Location 9 

(Out_IF) 
0.168 0.214 0.214 0.815 0.831 0.831 
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HA = Housing Affordability,  TA = Transport Affordability, H+T = Combined Housing and Transport 

Affordability, CC = City Core, Mid = Mid Suburban, Out = Outer Suburban, Apt = Apartment, NonApt = Non 

Apartment, PR = Public Rental House, F = Formal House, IF = Informal House. 

 

The performance ranking of these housing locations is displayed in Table 3, where some 

evidence that the transport costs affect the combined H+T affordability can be seen. There is 

cross-subsidy between transport and housing costs, resulting in the true value of location 

affordability. This can be illustrated by the inner city informal settlement (location 3) in the 

minimum score scenario. In this case, the housing affordability efficiency score suggests that 

the location is less affordable (rank 6th, efficiency score = 0.041) compared to the others, 

presumably due to the high economic values of its accessible positions in the city core. 

However, it offers an advantage in terms of transport affordability, indicated by the efficiency 

score of 0.448 that placed this location as the second most affordable site. The cross-subsidy 

effect of household’s saving on the transport costs result in higher combined housing and 

transport affordability score, where location 3 climbed into the third position on the 

affordability performance ranking.  

 

Table 3.The Ranking of Affordability Performance 

Ranking 

Minimum Score Scenario Maximum Score Scenario 

Housing 

Affordability 

Transport 

Affordability 

H+T 

Affordability 

Housing 

Affordability 

Transport 

Affordability 

H+T 

Affordability 

Most  1 Location 4 Location 4 Location 4 Location 6 Location 6 Location 6 

Affordable  2 Location 7 Location 3 Location 7 Location 9 Location 2 Location 2 

 3 Location 8 Location 7 Location 3 Location 3 Location 9 Location 9 

 4 Location 9 Location 1 Location 1 Location 7 Location 8 Location 8 

 5 Location 1 Location 6 Location 6 Location 8 Location 4 Location 4 

 6 Location 3 Location 9 Location 8 Location 4 Location 7 Location 3 

 7 Location 6 Location 5 Location 9 Location 5 Location 3 Location 7 

Least 8 Location 5 Location 2 Location 5 Location 2 Location 5 Location 5 

Affordable 9 Location 2 Location 8 Location 2 Location 1 Location 1 Location 1 

 

5. Discussion 
 

This study began with proposing the interval DEA method to examine transport, housing, and 

combined affordability in order to capture the data variability problem. As shown by the 

outcomes in Figures 4, 5, and 8, in some cases the average affordability scores do not fall 

between the minimum and maximum efficiency values; the interval DEA method results in a 

different pattern from the average value pattern. This demonstrates the high variability of the 

data as suggested by the high standard deviation value, where the influence of extreme values 

may potentially bias the average value. Furthermore, while the DEA average scenario uses 

mean value for both output and input variables, the maximum and minimum scenarios use the 

best combination (maximum value of output and minimum value of input variables) and the 

worst combination (minimum value of output and maximum value for input variables) for 

each DMU, in this case each location, to calculate and compare each location’s score to 

define the frontier and DEA scores. The scores in every scenario are relative to the frontier or 

benchmark value in each scenario. For this reason, each location’s average DEA score can 
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actually fall outside the range of the maximum and minimum score for that location; the 

location with the best performance in the average scenario might deliver poor performance in 

maximum and/or minimum scenarios.  

 

It can also be seen from the results that the empirically derived affordability scores have 

different impacts across spatial distribution and type of housing due to the BMA’s dynamic 

urban development pattern, which shows some evidence of sprawl and polycentric form.  

 

As shown in Figure 4, this study found that government rental housing (locations 4 and 7) are 

generally more affordable compared to commercial and informal housing. The government’s 

subsidised and controlled rent price, which is substantially below the market price (up to 80% 

lower), is likely to contribute to lower housing costs. Interestingly, in the maximum score 

scenario, informal houses (locations 3, 6, and 9) perform better than the others. It suggests 

that in these locations, there are some very low-cost houses in comparison to the highest level 

of their resident’s income. A possible explanation for this might be that households living in 

the informal settlements are much more diverse in terms of socioeconomic background 

(Tunas & Peresthu, 2010). In this study, this is indicated by the big gap in residents’ housing 

costs and net income. Unlike the public rental houses that employed a certain income 

eligibility criteria for the tenants and a certain level of rent price, or the formal private 

housing whose residents were filtered by the housing market price, there is no such limitation 

to building a house and residing in the informal housing. The nature of self-help housing 

provides the residents a relatively high degree of independence (Bredenoord & van Lindert, 

2010) such as a greater flexibility to build their house according to their income capability. 

As a result, it is possible to find a variety of low- and medium-price dwellings in the informal 

settlements, as captured by the minimum and maximum value scenario’s outcomes. These 

results further support the idea of self-help housing in Indonesia as an important housing 

option for the short term, especially for the poor (Tunas & Peresthu, 2010).  

 

 
Figure 4. Minimum, maximum, and average score scenario for housing affordability 

 

On the other hand, it seems that formal private housing is the most unaffordable choice for 

the poor. Inability to access this type of housing has induced the rapid growth of the informal 

housing sector in Indonesia. However, the finding of this study shows that public rental 
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housing is a better option. An implication of this on housing policy is to strengthen the 

national program for public rental housing provision, especially that targeting low-income 

groups. National investment in public housing in Indonesia, which is only about 1.5% of the 

total national budget (Tunas & Darmoyono, 2014) should also be increased. Additionally, the 

informal housing sector has to be acknowledged as one of the affordable housing options for 

the poor, and thus quality improvement (including basic infrastructure and services) and a 

security of tenure program should be given adequate attention. 

It is interesting to note that the DEA affordability scores for transport affordability show a 

different trend to that of housing (see Figure 5). The pattern is more irregular across the 

distance from the city centre and housing type. For both scenarios, location 4, situated within 

5–10 km from the CBD, is the one housing site that consistently attains higher affordability 

scores (1.000 and 0.729) than the other residential areas. With the university and its 

supporting facilities nearby, students living in this public rental accommodation have the 

benefit of the proximity to their main daily activities, which are not the city core areas, and 

which reduces their transport costs.  

 

 
Figure 5. Minimum, maximum, and average score scenario for transport affordability 

 

The results shows that inner city housing does not necessarily have a higher level of 

affordability, which is inconsistent with Western notions suggesting that people living close 

to or in the inner city area would have better access to jobs, schools, public transit, and other 

urban services and facilities, would have lower demand for travel, especially by automobile, 

and thus lower transport costs (Lipman, 2006; Litman, 2013; Mattingly & Morrissey, 2014). 

These outcomes suggest that factors such as income and travel behaviour may have 

confounding influences. In the BMA case, households with higher income levels (locations 1, 

2, 5, and 8) tend to have more private vehicles and use less public transport. They thereby 

spend relatively more on transport. High dependency on motorised vehicles, especially 

motorcycles, is evidenced in most of the residential areas (see Figure 6). As a more 

affordable, accessible and reliable travel mode, motorcycle is the dominant mode of transport 

in many Asian countries (Cervero, 2013), including Indonesia. Increasing the gap between 

the cost of using public transport and the cost of using private transport through increasing 

fuel prices would not guarantee that commuters would shift to public transport (Sopha and 

Pamungkas (2016). Generally in Indonesia, public transport users are fewer than people who 

use private vehicles. Several aspects have been identified in relation to the low public 

transport usage, including the unpredictable travel time, lack of comfort, limited routes, and 
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inconsistent fares (Joewono et al., 2016; Sopha & Pamungkas, 2016). Provision of higher-

order transit systems are required to change this status.  

   

 
Figure 6. Proportion of vehicle ownership in locations 1 to 9 in the BMA 

 

The public transport system in the BMA is dominated by paratransit; while road and rail 

based high-capacity public transport (bus and train) are very limited. The main paratransit 

mode, often called angkot, is a minivan with a capacity for 12 seated passengers, privately 

owned and operated, loosely regulated and which offers a relatively low level of service and 

reliability. Since saving transport costs is the main motivation in using public transport for 

the majority, the users are mostly captive users who have no other option (Joewono et al., 

2016; Sopha & Pamungkas, 2016). Many of the users are those living in the public rental 

houses and the informal housing, who have relatively lower incomes (see Figure 7).  

 

It has been suggested that built environments (density, mix of use, design, distance to transit, 

and accessibility) influence travel behaviour, particularly non-motorised travel (Zegras, 2004; 

Cervero et al., 2009; Ewing & Cervero, 2010). Due to the high population growth and lack of 

zoning regulations, developing cities, such as the BMA in Indonesia, often have higher 

densities and a richer diversity of land uses than cities in the developed countries (Cervero, 

2013). However, the density and mix of land-use often has less influence on walking and 

cycling, where residential neighbourhood design has a stronger effect (Zhang, 2004; Lin & 

Yang, 2006; Cervero et al., 2009).  The design attributes in the inner city area of the BMA 

(locations 1, 2 and 3) include poorly-connected narrow sidewalks, no bicycle lane provision, 

footpaths often poorly designed or illegally occupied by traders, all of which fails to 

encourage residents to walk or cycle. Thus, a more integrated transport and land-use policy 

incorporating reliable and affordable mass public transport (busway and commuter line), 

transit-oriented development (TOD), and improved walking and cycling environments may 

be needed to ensure the advantages of better accessibility are provided across the BMA. 
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Figure 7. Proportion of public transport users in locations 1 to 9 in the BMA 

 

Broad results from both minimum and maximum scores of the combined housing and 

transport affordability (Figure 8) demonstrate the significance of incorporating transport costs 

on the location affordability calculation. The transport cost affects the affordability 

performance of all residential areas observed in the BMA. The location affordability 

increases if the transport affordability scores higher than that of housing, and decreases if the 

scores are lower. 

 

 
Figure 8. Minimum, maximum, and average score scenario for combined housing and 

transport affordability 

 

The combined affordability outcomes further support the main theory, suggesting that there is 

the cross-subsidy effect between transport and housing costs as a result of a household‘s 

choice of housing location. In both the minimum and maximum scenario, households living 

in the inner city area (locations 3 and 2) have a greater financial burden from housing costs, 

but save from lower transport costs. In these locations, households are making trade-offs 
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between housing and transport costs to manage their budgets. These cross-subsidies make 

these locations affordable when housing and transport cost are both considered.  

 

However, any assumption that the combined affordability is lower in suburban locations 

rather than in the inner city might be inappropriate. The H+T affordability varied in each 

neighbourhood unit based on type of house and locational settings. The government-built 

rental housing in the suburban areas (locations 4 and 7) emerged as relatively more affordable 

housing compared to the others, with affordability scores on both scenarios consistently 

higher than 0.5. These locations owe their higher level of affordability to the combination of 

being public rental houses, where the rent is controlled below the market price and closer 

proximity to their residents‘ daily travel destination. Location 4 is a student accommodation 

area, with the university and all supporting facilities nearby, and most of its residents have no 

private vehicles and more than 90% travel by public transport. While location 7 is located 

near the industrial zone, this offers neighbourhood employment opportunities where most 

households residing in this site work. Location 7 is second only to location 4 in the 

proportion of zero-vehicle households (44%) and also contains a high percentage of public 

transport users (85%). On the other hand, the inner city apartment (location 1) remains as 

expensive area, with relatively higher-income residents and preferences for private vehicles 

ownership and usage.   

 

6. Conclusions 
 

This paper supports the argument that locational settings can reveal true housing 

affordability. The effect of transport costs is significant and should be incorporated into the 

affordability measures. Findings demonstrate that mid- and low-income households in the 

BMA are making trade-offs between housing and transport expenses to find a combination of 

both to optimise their budget spending. However, the results also indicate that combined 

housing and transport affordability varies greatly across spatial characteristics, housing type, 

and income-related travel behaviour. Although the affordability problem mostly concerns 

certain group of population (middle- to low-income), the socio-economic implications are far 

greater. Transport poverty of this working class limits not only their access to livelihoods but 

also their participation in social activities. Overtime, the nation‘s productivity level and 

economic growth may dropped and the social inequality and human rights issues raised, 

which gives further reason to prioritise this issue in the urban, transport, and housing policy 

agenda. 

     

 

The DEA results showed that in the conventional housing affordability measure, the public 

rental housing seemed to be the best option for the poor, followed by the informal 

settlements, whereas households in the formal housing built by private developers were 

experiencing a greater financial burden. When transport cost is included, factors such as 

travel mode choices and neighbourhood settings influenced the combined affordability, and 

there is evidence of the cross-subsidy effect between transport and housing costs. The inner 

city slum area benefited from higher transport accessibility, thus spending less transport cost, 

which suggests household decisions to live close to the city core are reasonable. This study 

also indicated that to be able to capture the transport advantage of an accessible location, 

preconditions such as reliable and integrated public transport and land-use planning and 

design are necessary for Indonesian cities. Furthermore, policies and programs for affordable 

housing provision through investment in public housing, and assisting the self-help/informal 

housing practice, might offer some support to increase the affordability level. 
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In addition, this research provides an alternative way to evaluate the location affordability at 

neighbourhood scale using the DEA method. The strength of the DEA method lies in the 

freedom of not being required to assign any pre-assumption to the functional form. All 

variables analysed need not be subjectively weighted, a practice that might incur bias errors. 

Instead, the model enables the variables to find the best way to provide the maximum 

efficiency or affordability, for each location evaluated. Previous measures might cause 

confusion in setting up an applicable benchmark for the proportion of income spent on 

housing and transport suitable in global and local context. However, the DEA method may 

assist by providing a range of value from 0 to 1 for the affordability level, which would have 

similar meaning everywhere. Moreover, the interval DEA method using the minimum and 

maximum values of variables captured the data variability problem. From a policy 

perspective, this model provides policy makers a greater flexibility in setting targets in policy 

formulation to improve affordability.  

 

However, our study has limitations. Self-reported data from the survey may be a potential 

source of bias, especially with ‗culturally sensitive‘ questions in Indonesia, such as on 

income. More research using the total household‘s expenditure approach as income should be 

developed. Further analysis, including the role of attitudes and preferences in travel 

behaviour, and incorporating the value of time in estimating the transport cost, may also offer 

further understandings. 
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7. Beyond the cost/income ratio: new approaches to measuring 

transport affordability in three Indonesian metropolitan 

regions 

An abridged version of the paper presented here in Chapter 7 was initially published as: 

Dewita, Y., Yen, B.T.H., Burke, M., (2017). Beyond the cost/income ratio: new approaches 

to measuring transport affordability in three Indonesian metropolitan regions. Paper 

presented at the Australasian Transport Research Forum (ATRF) 2017, 27–29 November 

2017, Auckland, New Zealand. 

This chapter provides results of Task 3. The research takes on a macro level using both a 

major case study and supplementary case studies. This paper aims to propose a more 

objective method to measure affordability using the data envelopment analysis (DEA) 

approach, in addition to the widely used simple cost to income ratio method. In exploring the 

advantages of DEA, this paper focuses only on transport affordability and uses the data 

obtained from the national socio-economic survey of the Indonesian Bureau of Statistics 

(BPS) that recorded data on households‘ income and expenditure. However, the microdata for 

income is not allowed to be published according to the BPS, so the total household 

expenditure was used as the proxy for income. The total expenditure data also has to be 

presented in aggregated value at the municipality level as the household identification codes 

were not disclosed by the BPS. 

The DEA method applied in Chapters 5 and 6 is expanded to evaluate transport affordability 

across 22 municipalities within three metropolitan areas (Jakarta, Bandung, and Medan) with 

the slack value analysis to further explain the benefit of using the DEA model. There are 

several advantages of the DEA method when compared to the simple cost/income ratio 

method. Firstly, the DEA method could address the suitable affordability benchmark issue by 

objectively produce the best performing locations or cities in terms of affordability as the 

benchmark.  Secondly, this approach was able to capture the presence of a non-monotonic 

relationship between the level of income and affordability that potentially mislead the 

implications for policy. Furthermore, the slacks value analysis in the DEA method is another 

benefit of this approach compared to the composite indicators created in the simple ratio 

method, where components of transport expenditure are disentangled to identify the source of 
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affordability problems in each location, which is useful in transport policy formulation to 

improve the level of affordability.  

The result shows that transport affordability differs across income related travel behaviour 

and spatial characteristics such as an urban form. A polycentric metropolitan area like the 

JMA is generally more affordable than the BMA and the MMA, which have more 

monocentric urban forms. The slack value analysis shows that the public transport system of 

metropolitan Jakarta is relatively more efficient and may positively influence affordability, 

while several cities in the BMA and the MMA show the need for improvement in this area. 

This inter-city comparison is useful for providing insights into how cities perform in terms of 

transport affordability, and could help higher levels of government in deciding transport 

priorities. 

Research questions addressed in this paper and contributions 

Primary Question: 

RQ3: What is the relationship between urban compaction and combined housing and 

transport affordability? 

Sub-questions: 

• How can transport affordability be measured for inter-city comparison?  

• How does transport affordability differ across spatial form? 

Summary of contributions: 

1. Theoretical and methodological contributions of this study: 

• First study to develop an additional measure to the simple ratio method — the Data 

Envelopment Analysis (DEA) method — to examine transport affordability. 

• First study to measure and perform an inter-city comparison for transport affordability 

in Indonesia using national household survey data. 

• Provides empirical evidence on the core-periphery theory on transport affordability in 

cities in the context of developing countries. 

• Adds to the empirical evidence about the effect of density on transport affordability. 
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2. Practical and applied contributions of this study: 

• Provides invaluable information on the affordability of transport distribution across 

Indonesian metropolises. 

• Identifies areas in the Indonesian urban transport sector that need improvement in 

order to promote the affordability of transport. 

• Provides an initial evaluation of transport affordability in Indonesian cities that could 

be expanded to include more cities as an input for urban transport policy formulation 

in relation to affordable transport.  

This chapter is an exact copy of the paper referred to above. 
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7.1 Statement of contribution to the co-authored published paper 

This chapter includes a co-authored paper that provides results of Task 3. The bibliographic 

details of the co-authored paper, including all authors, are: 
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Beyond the cost/income ratio: new approaches to measuring 

transport affordability in three Indonesian metropolitan regions 
 

Abstract 
 

Transport affordability is a growing concern worldwide. Transport related disadvantages, 

including unaffordable transport, may lead to social exclusion and economic difficulties. In 

many cases, householders choose to live in the city core and spend more on housing to lower 

their transport costs. Understanding how the affordability of transport is measured and 

distributed across cities is important in supporting the formulation of transport policies. This 

paper aims to examine the link between transport affordability and urban form by exploring 

household transport expenditure in twenty-two municipalities within Jakarta, Bandung, and 

Medan metropolitan areas in Indonesia. National household expenditure survey data are used 

to measure fuel, engine oil, minor repairs and maintenance, and public transport and other 

costs. In addition to the widely applied cost-to-income ratio method, this research proposes to 

measure affordability by using the data envelopment analysis (DEA) method. This method 

provides a more objective result that allows each municipality being observed to be ranked 

based on their affordability performance. Further, it elaborates on the variables that need to 

be improved, which is essential in policy formulation. The results suggest that transport 

affordability is affected not only by spatial structure and travel pattern, but also by the choice 

and availability of transport modes. This research sheds new light on transport affordability in 

cities in the context of developing countries, and has implications for policy in the urban and 

transport sectors in Indonesia. 

 

Keywords: transport affordability; transport cost; Data Envelopment Analysis (DEA); urban 

structure; Indonesia 

 

1. Introduction 

Urban sprawl is a key feature of development patterns in most cities in developing countries, 

including in Indonesia. Urbanised areas expand towards the peripheries. People with lower 

incomes often have to choose between living in deprived inner-city areas with good access, 

or further away from the core in locations with poor accessibility and inadequate facilities 

(Cervero, 2013; Herwangi et al., 2015). It has been argued that sprawling development tends 

to result in decreased accessibility, longer average transport distances, and greater private 



168 

vehicle use (Mattingly & Morrissey, 2014; Newman & Kenworthy, 1989). On the other hand, 

compact development patterns are deemed to encourage more active travel and public transit 

use, less travel, and better access to services and facilities (Burton, 2000, p.19). Partly on this 

basis, compact city policies have been adopted worldwide. In recent years, Indonesia has 

incorporated compact city principles within its urban planning and development policies to 

curb the adverse impact of sprawl. Yet a clear understanding of the consequences, 

particularly for social equity and transport affordability, is not yet available.   

 

In the Western literature (Bertaud, 2004; Dodson et al., 2004; Glaeser et al., 2008; Mattioli, 

Lucas & Marsden, 2016) a relationship exists between transport and urban structure where 

the city core has an advantage over peri-urban areas in terms of accessibility and transport 

affordability. Close proximity between activity sites broadens the options of available 

transport modes, including public transport, walking and biking, which are relatively low-

cost. In outlying areas where housing is cheaper there tend to be lower density settlement 

with limited public transit services and high levels of car ownership, leading to higher 

transport costs. However, much less is known about these costs in cities in the context of 

developing countries, including in Indonesia. Different transport system characteristics and 

the particular role of large motorcycle and paratransit mode shares, as well as large and 

dispersed metropolitan regions, create transport geographies quite different to those in 

European, Australian, and North American cities (Cervero 2013).  

 

The capacity of households to afford their necessary transport is important given its role in 

social equity and the difficulties it places on householders‘ access to jobs, education, health 

and other essential services (Diaz Olvera et al., 2008; Kenyon et al., 2002; Mattioli et al., 

2017b). Yet, there is ongoing debate about the maximum proportion of household income 

that should be spent for transport to be considered affordable, because ‗affordability‘ is a 

socially contingent term that varies across locational settings, household structure and 

individual perceptions (Gomez-Lobo, 2011; Venter and Behrens, 2005). There are research 

gaps in terms of how to link an affordability indicator with an appropriate benchmark, as well 

as in how it is distributed across Indonesian cities.    

 

This paper aims to add to the literature on the relationship between transport and urban form, 

particularly in term of affordability in cities in the context of developing countries, based on a 

case study of three metropolitan regions in Indonesia. Moreover, to complement the widely 
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used cost/income ratio method, we propose an advanced method of examining transport 

affordability using the data envelopment analysis (DEA) method. This paper‘s contributions 

are: i) exploring an alternative method of examining inter-city transport affordability by using 

the data envelopment analysis (DEA) method; and ii) by applying this method to three 

metropolitan regions in Indonesia.  

 

This paper is structured into six sections. Section 2 provides a summary of the transport 

affordability concept and its measurement. Section 3 explains the approach and methods. The 

results and discussion are provided in Sections 4 and 5, respectively. Section 6 presents the 

conclusions, research limitations, and potential future research. 

 

2. Transport Affordability  

2.1 Transport Affordability Discourse 

Transport affordability refers to the ability of households to finance their access to transport 

services without compromising other essential needs such as food and housing (Carruthers et 

al., 2005; Dodson et al., 2004; Fan and Huang, 2011; Litman, 2013; Venter, 2011). In 

general, this pertains to everyday travel, including journeys to work, school, shopping and 

healthcare, whereas recreational journeys (and especially travel for travel‘s sake) inter-city 

and overseas travel are mostly excluded. The literature is often segmented to studies of the 

affordability of public transport (Carruthers et al., 2005; Lau, 2011) or private vehicles 

(Mattioli et al., 2016). The interactions of transport and housing affordability have also 

become a growing research interest worldwide, given the trade-offs that are involved between 

the two in household budgets (Haas et al., 2006; Isalou et al., 2014; Kellet et al., 2015; 

Vidyattama et al., 2011).  

 

Measuring transport affordability is a continuous challenge. Observed affordability measures, 

and especially the ratio method, are often used in measuring affordability. This method sets a 

proportion of household income required to meet transport needs, relative to a benchmark 

value (Dodson et al., 2004). In the context of the developed world, the benchmark usually 

ranges from 15% to 20% (CNT, 2010; Litman, 2013). In the developing countries there is 

greater variability. The South Africa Department of Transport uses 10% (Venter and Behrens, 

2005 p.669) whereas a study in Iran applied an 18% benchmark (Isalou et al., 2014). Despite 

the benefit of comparison across regions, this transport affordability measure has a number of 

limitations in its use. Defining and using a single benchmark of what is considered affordable 
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is highly subjective (Gomez-Lobo, 2011; Venter and Behrens, 2005).  Spending 10% of 

income on transport may have a different meaning to households with different levels of 

income, housing location and travel preferences. Furthermore, the observed value used in this 

method fails to account for social exclusion issues in transport. Levels of affordability for 

transport disadvantaged groups sometimes are overestimated. For example, a lower 

proportion of low-income households‘ expenditure on transport is more likely the result of a 

suppressed travel demand, rather than being a transport related financial burden (Diaz Olvera 

et al., 2008; Mattioli et al., 2017a; Venter and Behrens, 2005), and ‗forced car ownership‘ 

does not indicate that the car is an affordable option for low income groups (Currie and 

Delbosc, 2013). In order to better capture the equity issues, Carruthers et al. (2005) suggested 

that the affordability of transport is better measured by the potential cost of accessibility — 

the ability of households to afford a fixed basket of required trips (60 x 10 km trips/month 

with public transport) — rather than the actual transport cost spent by a household. However, 

the difficulties in determining a fixed number of trips that account for different household 

structures is a considerable weakness of this approach. 

 

2.2 Transport Affordability in a Developing Countries Context 

The affordability of transport in developing countries is influenced by a number of factors 

that may have less impact in the developed world. Urban transport in emerging countries is 

characterised by: rising motorisation, extreme traffic congestion, poor levels of service for 

public transport, high levels of paratransit and motorcycle use (especially in Asian cities), 

low quality non-motorised transport infrastructure, and weak institutional capacity in urban 

transport governance (Cervero, 2013; Gwilliam, 2003; Pojani and Stead, 2017).  

 

Motorisation rates in developing countries are still far below those in the developed world. In 

2014, there were 491 passenger cars per 1,000 inhabitants in European countries, on average, 

yet only 50 cars per 1,000 in Indonesia, and 162 in Brazil (OECD, 2017; Statista, 2017). 

Despite the dominance of non-motorised transport in most African and Asian cities with low-

income levels, current trends show a sharp rise in motorisation levels in rapidly urbanising 

cities in developing countries (Cervero, 2013; Rode et al., 2017). A significant contribution 

comes from the increasing number of motorcycles. Today, these have high mode shares 

because of affordability and reliability, ability to weave through traffic congestion and 

limited existing public transit services (Susilo et al., 2007). Motorcycles have positively 

impacted levels of personal mobility, though considerable concerns around safety and 
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emissions remain (Gwilliam, 2003). In 2014, motorcycle ownership rates in Indonesia were 

seven times higher than ownership rates of cars (Badan Pusat Statistik, 2017). Motorcycle per 

car (MPC) ownership ratios tend towards an inverted U shape, as one progresses from very 

poor to wealthy nations. As wealth increases, at first countries tend to have greater numbers 

of motorcycles, but then gradually shift to cars as their economies grow (Law et al., 2015). 

There is a self-reinforcing pattern that emerges in Asian cities. Poor public transport systems 

encourage motorcycle use (Barter, 2000), which in turn weakens demand for improved public 

transport systems.  

 

Public transport in developing countries is often dominated by paratransit (Joewono et al., 

2016; Phun and Yai, 2016; Syabri et al., 2011). This ‗informal‘ mode of transit is an 

alternative mode in the absence of adequate public transport. Paratransit consists of both 

motorised (e.g., angkot, tuktuk, jeepney, ojek) and non-motorised vehicles (e.g., becak, 

rickshaw, dokar), operates on fixed and non-fixed routes, and fare structure comprises of flat 

and differentiated or negotiated fare (Phun and Yai, 2016). Many today use sophisticated IT 

ride-hailing systems, such as Indonesia‘s popular GO-JEK smartphone app. Despite the 

relatively low levels of service and reliability relating to much paratransit, it may still be a 

good option for the poor in terms of affordability and flexibility (Kaltheier, 2002). 

 

Motorcycles and paratransit are also popular in part due to low levels of road space within 

cities in developing countries. The number of kilometres of arterial road per capita in 

developing countries is far below that in American and European counterparts (Barter, 2000). 

Traffic congestion rates can therefore be extreme. Annual TomTom GPS data shows 58% of 

all trips in Jakarta take place in congested conditions, increasing travel times in the evening 

peak by 95% on average (compared to only 16% and 36%, respectively, in Phoenix, Arizona) 

(TomTom International BV, 2016).The cost of time lost in congestion presents an extra 

burden for urban residents, especially for the poor (Cervero, 2013; Kaltheier, 2002). 

 

3. Approach and Methods  

3.1 Approach 

This paper is part of a larger research project that has been interviewing households across 

the Bandung Metropolitan Area (BMA), exploring the realities of housing and transport costs 

in different housing forms and localities. But this particular paper takes a higher order and a 
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more empirical approach, investigating national household survey data to explore aggregate 

affordability across places. 

 

3.2 Study Area 

Three metropolises with different population sizes were selected as case studies: the Jakarta 

Metropolitan Area (JMA), the Bandung Metropolitan Area (BMA) and the Medan 

Metropolitan Area (MMA). The JMA represents a megalopolis with a population of more 

than 10 million, the BMA a large metropolitan area (5-10 million population) and the MMA a 

metropolitan area with (<5 million population) (World Bank, 2012). The JMA and BMA are 

located 140 km apart from one another in Java; the MMA is located in Sumatra. The JMA, as 

the only megalopolis in Indonesia, has a population, economic growth, urban problems and 

complexity that is superior and incomparable to other metropolitan areas in the country, while 

the BMA and MMA are more typical of the other Indonesian metropolises. 

All three metropolitan areas have undergone rapid urbanisation with population increases on 

average above 2% per year from 2000 to 2010, according to the latest census (BPS, 2010). 

The population increase cannot be isolated from the region‘s economic growth. The 

metropolitan region of Jakarta holds the largest foreign direct investment (FDI) in Indonesia 

(Hudalah and Firman, 2011; Winarso et al., 2015). The BMA is home to three of Indonesia‘s 

top-ranked universities, and the largest agglomeration of textile and garment industries. The 

key economic sectors of the MMA are trade and services, manufacturing, and transport.  

 

As shown in Table 1, the JMA is the largest metropolitan area among the three. With almost 

double the land area, the JMA has the largest concentration of urban population: three times 

that of the BMA and sixfold that of the MMA. The JMA has the highest population density.  

 

Table 1. Population and area of the JMA, BMA and MMA 

Metropolitan Area Area 

(km
2
) 

Population  

(in 2010) 

Density/km
2
  

(in 2010) 

Jakarta (JMA) 6,427.51 27,971,997 10,126 

Bandung (BMA) 3,540.50 7,974,630 6,503 

Medan (MMA) 3,056.97 4,220,439 1,381 

Source: Census of population 2010 (BPS, 2010) 
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The high rate of population, as well as economic activities, has produced rapid urban 

development and expansion in both the JMA and the BMA, with the MMA also expanding, 

but at a slower pace. The urban form of the three metropolises are characterised by 

Indonesia‘s version of sprawl — leap-frog development that is not necessarily low density — 

where urban activities expand from the core area towards the adjacent municipalities to form 

a wide metropolitan area. In the JMA, new settlements and new towns have been built by 

private developers in peri-urban areas; they are often 1-2 storey homes and townhouses, 

which previously sold at about 25,000 housing units annually (Winarso 2002, p.164). The 

population in the peripheries (see Figure 1) is growing faster, demonstrated by the higher 

growth rates in Bogor (2.45%), Bekasi (3.07%) and Tangerang (4.02%) regencies within the 

JMA (Winarso et al., 2015). In the BMA, population growth rates in the core area have 

fallen, while they have been increasing in nearly all subdistricts in the peripheral areas 

(Kustiwan, 2010). Similar trends occurred in the MMA, where Deli Serdang regency has 

grown by 3.6% per year during 2005 to 2007, while Medan and Binjai have only grown at 

around 1.3% and 2.1% per year, respectively (World Bank, 2012).  

 

Figure 1: Percentage of commuters travelling outside their home region in the JMA 

Source: Statistik Komuter Jabodetabek 2014 (BPS, 2014) 

 

However, there is a trend towards more mixed land-uses and higher density development, not 

only in the city centre but also in suburban and outer areas, particularly in the JMA and the 

BMA. This development creates a more polycentric metropolitan region (Winarso, 2011). 

The JMA and the BMA are experiencing transformation from single-centre to multi-centre 

metropolitan areas (Firman, 2009). A recent study of land use changes in the JMA 
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demonstrated that during the period 2012 to 2017, the growth of high-density settlement 

shifted to the outer areas, where municipalities such as Tangerang, Bogor, and Bekasi 

Regencies experienced growth rates about three to four times higher than Jakarta as the core 

(Wahyudi et al., 2018). Furthermore, the ‗dormitory‘ new towns on the peri-urban areas of 

the JMA have turned into more independent new towns with strong economic activities, and 

they are becoming new urban centres within the metropolitan area (Firman and Fahmi, 2017). 

This trend of polycentrism in the metropolitan area of Jakarta is also supported by data from 

Indonesia‘s Central Statistics Bureau (BPS) in 2014 (see Figure 1), which showed on average 

that 14% of residents in the core area of the JMA were commuters to other regions, mostly to 

Central Jakarta and other municipalities within the core. Interestingly, four of eight 

municipalities in the peripheries of the JMA had a lower proportion of commuters to other 

regions than to the core area, with Tangerang Regency at 5.9% and Bekasi Regency, Bogor 

City and Bogor Regency at around 8% on average (Badan Pusat Statistik, 2014). The official 

core and peripheries of the three metropolises are presented in Figure 2. 

 

Unlike in the JMA, a more monocentric pattern appears in the MMA. In 2015, Medan City 

had only 2.7% of its residents as commuters to other regions, while Binjai City and Deli 

Serdang Regency in the peripheries had larger proportions at 10.9% and 13.7% (Badan Pusat 

Statistik, 2015). Further details on this commuter data are provided in Appendix A. 

Unfortunately, such information on the BMA is not available. 

 

Transport systems have not kept pace with the rapid urban development and expansion in 

these regions. Traffic congestion is a serious problem across the JMA, the BMA and the 

MMA. The combination of a large number of commuting trips, the absence of adequate mass 

rapid transit (road- and rail-based, especially in the BMA and the MMA), high dependency 

on private vehicles and low road capacity all contribute. Transport mode shares in 

Indonesia‘s major cities are characterised by a large proportion of private vehicles and 

paratransit. Over a decade, motorised vehicle ownership, especially motorcycles, has 

increased substantially. In 2015, there were about 383 motorcycles, yet only 52 cars, per 1000 

inhabitants (BPS, 2017). Severe traffic congestion, limited public transport services, and 

affordability are the rationale for the high preference for the use of motorcycles (Susilo, 

2017). Though there are busways and conventional bus services, and some commuter rail 

services in the JMA and the BMA, paratransit is a major public transport mode in Indonesian 

cities. The main paratransit mode, often known as ‗angkot‟, is a minivan with capacity for 12 
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seated passengers, privately owned and operated, loosely regulated, and managed by an 

individual or small organisations. These operate on fixed routes but have no schedule, with a 

relatively low level of service and reliability. These are supplemented by motorcycle taxis or 

‗ojek‘, which mostly operate in areas not covered by angkot. 

 

Figure 2: The area of JMA, BMA and MMA  

Sources:  

Presidential Regulation No.62/2011 Spatial Plan of 

Medan Metropolitan Area, Provincial Regulation 

No.22/2010 Regional Spatial Plan of West Java 

Province, and Presidential Regulation No.54/2008 

Spatial Plan of Jakarta Metropolitan Area. 
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3.3 Data and Variables 

Data to explore transport affordability across the three city regions was obtained from the 

2014 National Social Economic Survey (SUSENAS) published by the Indonesian Bureau of 

Statistics (BPS). Since its inception in 1963, SUSENAS has been a major and reliable source 

of data on social welfare of Indonesian population that covers not only basic socio-economic 

characteristics, but also topics such as household consumption and income. The SUSENAS is 

an annual household consumption survey that gathers information on households‘ 

expenditure in two major categories: food and non-food, including transport. The transport-

related expenditure covers both of relevant fixed and operational cost, which relatively 

comprehensive as indicators of household transport cost in Indonesia. The recall period for 

the operational cost is one month, while the fixed cost is one year, except for the vehicle‘s 

purchase expenditure. The SUSENAS data covers all provinces and municipalities in 

Indonesia. The data collection is conducted four times a year, with the 1
st
, 2

nd
, and 4

th
 

quarters having more samples than the 3
rd

 quarter, producing data that is representative not 

only at the national and provincial levels, but also at the municipal level. A total of 300,000 

household samples were proportionally drawn from a census block in each municipality, 

therefore they are representative at the municipality level. The collected data were double 

checked at the municipal and provincial level for data quality assurance.  

 

Two variables have to be defined to measure transport affordability: transport costs and 

household income. In this paper, household level data are aggregated at the area unit level 

(municipality). 

 

3.3.1 Transport Costs 

Transport costs in this paper refer to monthly household expenses on transport. In 

SUSENAS, expenditure on transport contains six items, which can be classified as either 

fixed costs or operational costs. Fixed costs include:  

1) the purchase of a motor vehicle and major repairs, and,  

2) compulsory registration/tax.  

Operational costs consist of:  

3) fuel costs,  

4) engine oil,  

5) maintenance and minor repairs, and,  

6) public transport and other transport costs.  
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The last item covers expenses for public transport fares (bus, train, airplane, ship/ferry and 

paratransit mode), parking fees, road tolls, and other costs. This aggregation has made it 

impossible to exclude long trips and non-daily travel, or to separate the private and public 

transport costs. 

 

The 2014 SUSENAS contains a valid sample of 11,376 households of the JMA, 3,920 

households of the BMA and 2,664 households of the MMA, which are then weighted. These 

observations represent more than 85% of total households in each metropolitan area except 

for the BMA (79%). We included the public transport and other transport costs variable to 

capture the share of various public transport modes. We excluded the fixed costs variables to 

avoid the potential bias that may be caused by the auto ownership pattern and travel 

preferences across different level of households‘ wealth. Thus, we selected four variables 

(operational costs) to represent necessary transport costs. Average values are used to cover all 

costs within the included variables, particularly the public transport and other transport costs 

variable. 

 

3.3.2 Household Total Expenditure 

With household income data not provided in the datasets, we used total household 

expenditure as a measure of income and the benchmark against which to compare transport 

expenditure. In the SUSENAS this variable covers both major categories: food and non-food 

consumption, including taxes and insurances, but not including savings. Similar to 

distribution of income, socio-spatial variation in households‘ total expenditure patterns and 

levels occurs across cities and regions, especially in cities in developing countries. Thus, 

median rather than mean values are used to avoid the skewing of data by outliers. The median 

total expenditure data used in the study was calculated for each municipality within the three 

metropolitan areas.   

 

For the total expenditure variable, the 2014 SUSENAS contains a valid sample of 12,023 

households of the JMA, 4,293 households of the BMA and 2,813 households of the MMA, 

which are then weighted. These samples represent more than 85% of total households in each 

metropolitan area. 
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3.3.3 Summary Values 

The values for median total expenditure and average monthly transport cost for each 

metropolitan area and their municipalities is displayed in Figures 3 and 4. South Jakarta in the 

JMA has the highest value of both total expenditure and transport costs, while West Bandung 

Regency in the BMA has the lowest. In general, household median income (total 

expenditure) in the JMA is higher than in the other two regions. Interestingly, it also shows 

that households in the MMA‘s peripheries generally have a higher income than those in the 

BMA. As expected, household expenditure on transport rises with an increase in household 

income. The JMA shows variation between core and peripheral areas, while both the BMA 

and the MMA show that, on average, households in the core areas have higher transport 

expenses than those on the peripheries. Further details on the values of each transport cost‘s 

component are presented in Table 2. 

 

Figure: 3 Household median total expenditure by region 

 

IDR = Indonesian rupiah; 1 USD = 13,945.90 IDR (in 2018). 
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Figure: 4 Household mean transport costs by region 

IDR = Indonesian rupiah; 1 USD = 13,945.90 IDR (in 2018). 

 

3.4 Method of Analysis 

3.4.1 Transport Affordability Index  

A transport affordability index was calculated as the percentage of transport cost total 

household expenditure. This model can be expressed by: 

 

Transport Affordability Index (TA Index) = 
                           

                                 
       

 

Where:  

TC = mean monthly household total transport costs (fuel cost + engine oil cost + minor repair 

and maintenance cost + public transport/other cost).  

HE = median monthly household total expenditure. 
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Table 2. Household transport costs by region 

Source: Calculated by the authors from SUSENAS 2014 

 

Metropolitan Area/     

Municipalities 

Fuel Costs Engine Oil Costs Minor Repairs and Maintenance Public Transport and Other Costs 

Mean Median 
Std. 

Deviation 
Mean Median 

Std. 

Deviation 
Mean Median 

Std. 

Deviation 
Mean Median 

Std. 

Deviation 

JMA (Core) 

  

  

  

 

South Jakarta      422,568       181,000       710,231       74,296        36,000       120,769  186,032        69,000       376,104     277,079       115,000       560,446  

East Jakarta      263,027       140,000       399,207       59,442        34,000        96,107  109,196        58,000       167,958     253,167       139,000       433,773  

Central Jakarta      204,773       133,000       247,828       57,732        34,000        66,941     62,403        39,000        72,676    194,661        85,000       344,303  

West Jakarta      314,786       176,000       417,047       60,193        37,000        59,547     78,659        42,000       123,252     323,651       140,000    1,006,184  

North Jakarta      299,173       158,700       533,706       66,842        36,000        89,386     82,137        50,000       107,149     224,165       100,000       492,099  

 JMA (Periphery) 

Tangerang Regency      249,269       155,000       301,832       51,772        35,000        54,092     73,090        36,000       116,273     164,643        97,000       254,962  

Tangerang City      249,057       140,000       354,189       60,204        36,000        78,117     94,934        43,000       171,397     317,253        76,000    1,457,350  

South Tangerang City      340,630       217,700       381,925       77,779        35,000        97,352     98,206        45,000       156,528     207,785       110,000       305,882  

Bogor Regency      187,083       122,000       259,417       43,504        33,000        44,087     89,024        41,000       184,366     136,148        67,000       329,542  

Bekasi Regency      177,704       137,000       179,649       42,680        34,000        38,816     58,361        32,000       142,807     126,505        63,000       212,585  

Bogor City      185,356       117,000       210,268       54,820        35,000        78,016     78,711        33,700       103,070     184,196       116,000       211,106  

Bekasi City      246,371       173,000       275,174       51,389        36,000        43,261     96,022        53,000       148,148     236,571        91,000       612,189  

Depok City      354,298       232,000       442,751       62,458        37,000        83,338   167,003        53,000       462,526     293,914       100,000       931,499  

BMA (Core) 

  

Bandung City      310,606       158,000       421,942       93,038        41,000       110,163     95,812        53,000       156,654     143,990        66,000       272,677  

Cimahi City      196,134       112,000       258,704       38,467        32,000        41,704     76,223        32,000       127,105     161,676        77,000       661,894  

BMA (Periphery) Bandung Regency      175,118       114,000       220,679       41,697        30,000        42,331     57,096        33,000       113,550      97,812        53,000       135,352  

 West Bandung Regency       99,924        65,000       114,900       42,259        30,500        61,322     58,630        44,000        62,782      61,945        30,000        92,594  

 Sumedang Regency      108,614        76,000       104,412       35,052        31,000        24,588     78,911        37,000       161,810     129,056        64,000       246,250  

MMA(Core)   Medan City       270,976       165,000       347,297       51,773        33,000        56,528     66,151        31,000       156,767     196,523       110,000       398,335  

MMA (Periphery)  Binjai City       222,389       176,000       207,952       42,110        31,000        34,369     51,687        40,000        46,643     174,287        76,000       361,341  

  Deli Serdang Regency       221,673       154,000       324,596       40,968        32,000        38,117     66,139        25,000       250,570     123,439        62,000       198,610  

  Karo Regency       162,828        92,000       349,465       69,689        34,000        67,329     98,861        50,000       126,792     151,489       100,000       251,865  
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3.4.2 DEA Transport Affordability  

Research on affordability, including transport, generally applies the cost/income ratio method 

as it is simple to comprehend. In order to provide further insights, a more advanced measure 

of affordability calculation and comparison using data envelopment analysis (DEA) is 

proposed. DEA is a non-parametric efficiency measurement method originally designed to 

evaluate the relative efficiency of a decision-making unit (DMU) in an organisation, or 

between organisations in the same industry performing similar tasks (Chiou et al., 2012). 

DMU is generic and flexible, and can refer to governments, banks,  schools, or other entities 

such as cities or regions being observed (Cook and Zhu, 2008). DEA employs linear 

programming to estimate relative efficiency based on the ratio of weighted outputs to 

weighted inputs: 

 

Efficiency = 
                       

                      
 

 

Outputs are those factors we usually try to maximise (e.g., profit, revenue, income, etc.), 

while inputs are those factors we usually try to minimise (e.g., costs, materials, personnel, 

etc.). By using the DEA model, this study examined the performance in terms of affordability 

(labelled as ‗efficiency‘ in a DEA framework) of the 22 municipalities. Each municipality 

was treated as a DMU and the efficiency was measured as affordability. The evaluation 

results then indicate which municipality is ‗transport affordable‘. A municipality is affordable 

when its residents efficiently spent their household budget on transport costs compared to 

their given income. The more efficient the transport costs spent (or inputs consumed), the 

more income remains for other expenditure (or outputs produced), thus the less financial 

burden faced by a household.  

  

The DEA approach has been applied in a wide range of areas and practices including public 

health, education, military, and transport (Bowlin, 1998). In the transport sector, DEA 

approaches have been extensively used to evaluate the efficiency of airlines (Chiou and Chen, 

2006), airports (Martín and Román, 2006), public transport (Sheth et al., 2007), and recently 

in oil vulnerability benchmarking (Leung et al., 2016b).   

 

The first widely applied DEA model, the Charnes, Cooper, and Rhodes (CCR) version, which 

had an input orientation and assumed constant return to scale, is used. An input orientation 
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DEA model operates by minimising the inputs while the outputs are kept at their current level 

(Cook and Zhu, 2008). The input-oriented evaluation identified the most efficient allocation 

of inputs to achieve the optimum outcome-input ratio. Under the constant return to scale 

(CRS) assumption, outputs are supposed to change in direct proportion to the change in 

inputs (Avkiran, 2006).  

This model can be expressed by: 

 [CCR]                                                                     (1) 

s.t.   ,                                                  (2) 

                                                                                                   (3) 

 ,                                                                                   (4) 

 ,                                                                                   (5) 

where hq is the efficiency (affordability) score and yqr is the output values of location q being 

observed. It is supposed that there are in total I locations to be evaluated, each of which has J 

types of inputs and R kinds of outputs. yir and xij are the rth output and jth input for DMUi, 

while  and are the multipliers (optimal weights) corresponding to output r and input j of 

location q, respectively. From the above CCR model, the optimal input/output multipliers can 

be determined.  

 

Referring to the relevant literature on transport affordability (CTOD and CNT, 2006; Diaz 

Olvera et al., 2008; Haas et al., 2006; Isalou et al., 2014; Mattingly and Morrissey, 2014; 

Venter and Behrens, 2005; Vidyattama et al., 2012), we use operational costs incurred by 

households as the input variables and households‘ total expenditure as the output variable. 

The model calculated transport affordability with four input variables (fuel cost, engine oil 

cost, minor repair and maintenance cost, public transport and other cost) and one output 

variable (household total expenditure). The ratio of the output variable over all input 

variables is calculated to find such values for  u and v such that the affordability measure of i-

th location is maximised, subject to constraints that the efficiency or affordability value 

would be between 0 and 1. 

 

vu
Max

,




R

r

qrrq yuh
1

0
11




J

j

ijj

R

r

irr xvyu Ii ,,2,1 

1
1




J

j

sqj xv

0jv Jj ,,2,1 

0ru Rr ,,2,1 

ru jv



183 

The advantage of the DEA approach is that it offers an objective way to measure affordability 

and set affordability benchmarks. It generates objective indices without subjectively setting 

any weight, as has been done in the simple ratio method, which gives an equal weight setting 

to both expenditure and income. The optimal weights for both inputs (i.e., income/total 

expenditure) and outputs (i.e., transport costs) are assigned during the calculation based on 

the observed data, and are unique for each DMU (Cooper et al., 2007; Leung et al., 2016a). 

This data driven weighting method has been able to account for differences in output and 

input values for each of the municipalities examined. Furthermore, concerns around defining 

an objective and suitable benchmark value that can be applied across any geographical and 

socio-demographical entity have been the topic of continuing debate in the housing and 

transport affordability literature (Bramley, 2012; Gomez-Lobo, 2011; Venter and Behrens, 

2005). Setting up a benchmark is important not only for inter-country, regional, city, or even 

household group comparison, but also for the implications for transport policy, for example, 

in a priority setting for improving the affordability level of an area or of household groups.  

 

In the DEA model, each DMU or municipality is compared to measure the relative efficiency. 

Thus, DMUs or municipalities with the best combination of inputs and outputs are the most 

affordable locations relative to others included in the observation. The best performing 

DMUs will generate the frontier line and be set as the benchmark for ranking the affordability 

level of other locations in the observation area. As the benchmark, these DMUs are set as the 

reference (peer) against other DMUs to improve their affordability level. Moreover, the DEA 

method provides further information on the sources of inefficiency, or in this case, 

unaffordability, by computing slack values for each of the input variables. Slack value is the 

gap between the actual input value (the observed transport costs) and the targeted input value 

(virtual optimal value of transport costs, produced from DEA calculation) (Cook and Zhu, 

2008; Ramanathan, 2003). This information is important from a policy-making perspective as 

it assists in identifying the source of inefficiency and needs for improvement in each 

municipality to make transport more affordable. All municipalities with an affordability score 

of less than 1.00 are considered as inefficient because too many input variables are used (i.e., 

transport expenditures are too high), and therefore they have at least one input slack value. 

However, it is important to note that the efficiency or affordability ranking produced by the 

DEA are relative, with regard to the best performing municipality considered, and do not 

represent the actual value.  
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4. Results 

4.1 Transport Affordability Index  

The results obtained are presented in Table 3. The results suggest that households in the three 

metropolitan areas generally spent around 10% to 15% of their total expenditure on transport. 

South Jakarta has the highest percentage (14.9%) followed by Depok City (14.3%) and West 

Jakarta (14.0%), all of which are located in the JMA. Households in only two out of 22 

municipalities spent relatively low proportions on transport expenses, the West Bandung 

Regency in the BMA (7.9%) and Bekasi Regency in the JMA (8.8%).  

No considerable differences in transport expenses as a share of total household expenditure 

were found between households living in the core and periphery areas (p value = 0.314 at the 

5% level).   

 

4.2 DEA Transport Affordability Scores and Slack Values 

The pattern becomes more nuanced when one applies the DEA method (see Table 3). Five 

municipalities (all located in the JMA) were considered as efficient or affordable with a score 

of 1.00. The DEA affordability scores show that transport is generally more affordable in 

Jakarta, the capital city and the largest metropolitan region in Indonesia, than in Bandung and 

Medan metropolitan areas. In the BMA and the MMA, the central zone is more affordable 

than the outer zone, as usually hypothesised by models of urban structure. But this is not 

necessarily the case in the JMA. Table 3 also shows that the bottom three of the least 

affordable municipalities are all located in the periphery of the BMA, which also has the 

lowest median income of all regions. 

 

The input slack values are presented in Table 4. Bekasi Regency, which is affordable and has 

a score of 1.00, has no input slack values. In the case of South Jakarta City, the slack values 

demonstrate that its unaffordability is associated with two input variables – vehicle repairs 

and maintenance costs, which would need to be reduced by 16.06%, and fuel costs which 

would need to drop by 0.06%, to become affordable. The high proportions of fuel and 

maintenance costs indicate that the use and ownership of private vehicles in this higher 

income city is relatively excessive. But if we examine the slack values for West Bandung 

Regency, it can be seen that three aspects need to be improved. The most significant is to 

reduce the public transport and other costs (by 17.47%), followed by engine oil costs (0.61%) 

and fuel costs (0.27%). Because most households residing in this region have lower median 

incomes, it is assumed that they depend more on the low-cost transport modes such as 
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motorcycle and public transit. The slack values indicate that the public transport system in 

West Bandung Regency is inefficient and needs to be improved for it to become a transport 

affordable region.  

 

Table 3. DEA transport affordability scores of the JMA, BMA and MMA 

Metropolitan Area Municipalities DEA 

Scores 

Affordability 

Ranking 

Transport 

Affordability 

Index 

Affordability 

Ranking 

JMA Core South Jakarta 0.808 6 14.9% 22 

East Jakarta 0.754 8 12.6% 14 

Central Jakarta 1.000 1 10.0% 5 

West Jakarta 1.000 1 14.0% 20 

North Jakarta 0.721 13 13.3% 17 

Periphery Tangerang Regency 1.000 1 12.0% 13 

Tangerang City 0.817 5 13.2% 16 

South Tangerang 

City 

1.000 1 13.5% 19 

Bogor Regency 0.702 14 11.6% 10 

Bekasi Regency 1.000 1 8.8% 2 

Bogor City 0.726 11 11.2% 8 

Bekasi City 0.836 4 12.0% 12 

Depok City 0.941 2 14.3% 21 

BMA Core Bandung City 0.720 12 11.3% 9 

Cimahi City 0.740 9 10.6% 6 

Periphery Bandung Regency 0.341 18 10.9% 7 

West Bandung 

Regency 

0.593 16 7.9% 1 

Sumedang Regency 0.545 17 9.7% 4 

MMA Core  Medan City  0.869 3 11.9% 11 

Periphery  Binjai City  0.693 15 12.6% 15 

 Deli Serdang 

Regency  

0.733 10 13.4% 18 

 Karo Regency  0.770 7 9.7% 3 

 

In general, almost all municipalities have slack values for the fuel costs variable, while only 

four have slack values for the engine oil costs variable, six for repairs and maintenance costs, 

and five municipalities, mostly in the BMA and the MMA, have slack values for the public 

transport and other costs variable. These results suggest that in the three metropolises travel is 

predominantly based on private vehicles, and presumably public transit in the BMA and the 

MMA is less efficient compared to the JMA. That said, it is important to note that the 

inefficiency of the public transport variable may be associated with an ‗other transport‘ cost 

component that is packed together in this variable; particularly for higher income areas such 

as East Jakarta and Bandung City.  
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Table 4. Slack values for input variables of the 22 municipalities in the JMA, BMA and 

MMA 

Municipalities Fuel Costs Engine Oil 

Costs 

Repairs & 

Maintenance 

Costs 

Public 

Transport/ 

Other Costs 

JMA South Jakarta 0.06% 0.00% 16.06% 0.00% 

 East Jakarta 0.18% 0.00% 12.66% 19.13% 

 Central Jakarta 0.00% 0.00% 0.00% 0.00% 

 West Jakarta 0.00% 0.00% 0.00% 0.00% 

 North Jakarta 0.05% 0.00% 0.00% 0.00% 

 Tangerang Regency 0.00% 0.00% 0.00% 0.00% 

 Tangerang City 0.11% 0.00% 0.00% 0.00% 

 South Tangerang City 0.00% 0.00% 0.00% 0.00% 

 Bogor Regency 0.06% 0.00% 0.00% 1.75% 

 Bekasi Regency 0.00% 0.00% 0.00% 0.00% 

 Bogor City 0.06% 0.00% 0.00% 0.00% 

 Bekasi City 0.22% 0.00% 22.36% 0.00% 

 Depok City 0.04% 0.00% 31.15% 0.00% 

BMA Bandung City 0.00% 0.00% 0.00% 11.91% 

 Cimahi City 0.26% 0.24% 34.91% 0.00% 

 Bandung Regency 0.19% 0.03% 0.90% 0.00% 

 West Bandung Regency 0.27% 0.61% 0.00% 17.47% 

 Sumedang Regency 0.44% 0.55% 0.00% 3.79% 

MMA Medan City 0.05% 0.00% 4.28% 0.00% 

 Binjai City 0.11% 0.00% 35.85% 0.00% 

 Deli Serdang Regency 0.09% 0.00% 9.75% 0.00% 

 Karo Regency 0.22% 0.00% 0.00% 14.10% 

 

5. Discussion 

5.1 The Pattern of Transport Affordability  

It has been suggested in the transport literature that in a city or metropolitan region, the costs 

of transport in the core area are more affordable due to the broader options of public transport 

services and its mixed land-use that encourage walking and biking which shorten daily trips. 

By contrast, peri-urban areas suffer from high transport costs due to limited public transit 

services, forced car ownership and longer daily travel. This study found that the results are 

varied based on the spatial structure of the cities.  

 

The cost/income ratio method gives a vague result regarding the central-periphery hypothesis, 

while the DEA method was able to deliver a clearer explanation (see Figure 3 and 4). The 

DEA affordability scores in the BMA and the MMA conform to the ‗centre and periphery‘ 

hypothesis. It can be seen that the cities of Bandung, Cimahi and Medan as the core areas of 

the BMA and the MMA are considerably more affordable than their respective peri-urban 

areas. These results are likely to be related to the dominant monocentric structure of these 
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metropolitan areas, where jobs, education and shopping centres are still highly concentrated 

in the city core, so people travel from the periphery inwards.  

 

However, in the JMA, the scores illustrate that some municipalities in the periphery are more 

affordable than some of those in the core area, which is inconsistent with the Western 

literature. There are three municipalities in the JMA periphery classified as affordable with an 

efficiency score of 1.00, and these are Bekasi Regency, South Tangerang City, and 

Tangerang Regency. As previously discussed, Bekasi Regency is one of the employment 

centres in the region with industrial estates and ‗self-contained‘ new towns, where 

commuting trips to the core area are reduced. Similar patterns apply to both Tangerang 

Regency and South Tangerang City, where new town development in these areas has been 

occurring since the late 1980s. These new towns are mostly in the form of gated communities 

with satisfactory urban public facilities and amenities. An example is Bumi Serpong Damai 

(BSD), the largest new town in the JMA, located in South Tangerang City. By 2035 it is 

expected to accommodate 600,000 people in an area of 6,000 ha (Winarso et al., 2015). 

Unlike the new towns in Bekasi Regency which began with the development of job centres 

(mostly manufacturing) and is now complete with residential and other urban facilities, the 

BSD started as a large-scale housing development project for middle- and high-income 

groups, with many international standard urban facilities such as schools and hospitals. In the 

later development, job centres were added to fulfil potential as a new town where people can 

live, work, learn, and play. Such new towns have turned into suburban centres within the 

periphery of the JMA, diverting the pull-factor of Jakarta and reducing the number of daily 

commuters to the core (Winarso et al., 2015). According to Bertaud (2004, p.9), as cities 

grow in size substantially, their degree of polycentricity are much higher, so they become 

dominantly polycentric. A strong level of polycentricity now seems evident in the JMA 

(Winarso, 2011; Firman, 2017). Unlike the dominantly monocentric cities, the pattern of 

daily trips in a polycentric metropolitan area is more randomly distributed across the region. 

The radial movement to the core area overlaps with the random movement within and 

between the periphery areas. This non-radial movement tends to be more private vehicle 

dependent, due to difficulties in providing cross-suburban public transport.  

 

These findings may help us to understand how transport affordability is distributed across 

different locational settings, and the implications for urban and transport policies in 

Indonesia. The concentrated decentralisation concept, which creates polycentric urban form 
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with multiple growth centres, might be a suitable strategy for compact city policies in 

Indonesian metropolises. The self-containment effects of suburban employment centres and 

other attractors can reduce dependency on, and travel to, the core area. However, a 

comprehensive strategy for integrated and affordable public transport networks that connect 

these centres within the metropolitan region is also important to avoid urban fragmentation 

and maintain accessibility for those without private vehicles. 

 

5.2 DEA as an Alternative Approach to Measure Affordability 

This study began by proposing the DEA method to examine transport affordability to capture 

the problem raised by defining and applying a single benchmark in the cost/income ratio 

method. As shown in Figure 6, households in the three metropolitan regions mostly spent 

around 10% to 14% of their total household expenditure on transport. However, with this 

measure it is difficult, and might be misleading, to conclude that municipalities with a 

proportion of transport expenditure below 10% are better off, or that those above 14% are 

worse off in terms of transport affordability. This is not only because Indonesia has not set up 

any value as a desired benchmark, but also because defining a benchmark value for ‗transport 

affordability‘ is conceptually problematic. Spending 10% of income on transport may be 

considered as affordable in a certain region, while it is unaffordable in other regions with 

different levels of income. As suggested by Venter and Behrens (2005) a monotonic 

relationship between the transport cost/income ratio and citizens‘ welfare measures must be 

present for the benchmark method to perform. Householders who spend more on transport 

expenditure must have decreasing or constant welfare, and vice versa. In this study, for 

instance, South Jakarta‘s high proportion of transport expenditure (14.9%) probably relates to 

its high level of income, where the residents may have a preference to own and use more 

private vehicles, especially cars. Meanwhile the West Bandung Regency, whose proportion is 

the lowest (7.9%) has relatively lower incomes, and those living in this place have to reduce 

their transport costs by using public transport or motorcycles. 

 

We argue that the DEA method may assist by providing the range of value from 0 

(unaffordable) to 1 (affordable) that would have similar meaning everywhere, and is thus 

easier to interpret in order to rank the municipalities investigated from the most affordable to 

the least affordable (see Table 6). In the calculation, each DMU (in this case, municipality) is 

being compared to each other to measure the relative efficiency. Thus, the efficient DMUs, 

with the score of 1.00, are the most affordable municipalities relative to other municipalities 



189 

included in the observation. From Figure 6, it can be seen that Central Jakarta, West Jakarta, 

Tangerang Regency, South Tangerang City, and Bekasi Regency in the JMA are ‗transport 

affordable‘ municipalities, while the other municipalities in the JMA, BMA and MMA are 

less affordable. 

Figure 6: Transport affordability index in the JMA, BMA, and MMA 

 

 

Comparing the results of the two methods, it is interesting to note that in some cases the 

cost/income ratio and DEA method provide inconsistent results. For example, West Bandung 

Regency, which has the lowest median income, has the best result for transport affordability 

index (7.9%) and would therefore be assumed to be the most affordable municipality in terms 

of transport affordability. However, the DEA transport affordability score shows that West 

Bandung Regency ranked third last in the affordability ranking with a score of 0.593. A 

similar case is also found in South Jakarta City. The cost/income ratio method result suggests 

that this city is the least affordable for transport, where households generally spend 14.9% of 

their total expenditure on transport. The DEA affordability score again provides a different 

result. The DEA transport affordability score for South Jakarta City is 0.8, far better than that 
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of West Bandung Regency. These cases reveal that factors such as income and travel 

behaviour may have confounding influences. The affordability index shows that households 

with a higher income level tend to spend a relatively higher proportion of their income on 

transport, which might not be a problem since they have sufficient residual income. On the 

other hand, the DEA affordability score suggests that higher transport costs do not necessarily 

result in lower affordability. This inconsistency may be due to the presence of a non-

monotonic relationship in the cost/income ratio method — which might be solved by 

identifying the proportion of household groups with high expenditure and low residual 

income in each municipality — while the DEA method has incorporated the difference of 

municipalities being observed represented by the values of both output and input variables. 

Another possible explanation for this might be that of the aggregation bias, as the value of the 

transport costs variable in the cost/income ratio method is the sum of the fuel, oil, repair and 

maintenance, and public transport and other costs, however, in the DEA method each 

component of the transport costs is treated as a single variable, which made it possible to 

capture their effects on the overall calculation of the transport affordability.  

 

However, there are many cases where both methods deliver similar results. One example is 

Bekasi Regency, which has a transport affordability index of 8.8% and a DEA affordability 

score of 1.00. The index suggests that residents of Bekasi Regency on average spend less 

than 10% on transport, an affordable proportion according to the often applied international 

standard. The DEA affordability score explains that Bekasi Regency is ‗transport affordable‘ 

relative to other municipalities in the JMA, the BMA, and the MMA. As one of the largest 

concentrations of manufacturing in the JMA, Bekasi Regency is home to seven major 

industrial estate companies covering a total area of 14,260 ha (Hudalah et al., 2013). Three of 

these companies have created ‗new self-contained towns‘ (kota baru mandiri) to 

accommodate their workers (Hudalah et al., 2013, p.45). One of the new towns built by the 

developers is Jababeka City which accommodates almost one million people. This 

development trend has turned Bekasi Regency into a suburban centre, reducing its 

dependency on employment within the Jakarta Special Region, more centrally within the 

JMA. Therefore, most of the trips made by Bekasi Regency‘s residents are local and short 

distance, which explains the low proportion of commuters to other regions living within this 

municipality. 
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The DEA outcomes also suggest that municipalities in the JMA are generally more affordable 

in terms of transport costs than those in the BMA and the MMA (see Figure 6). Apart from 

higher levels of income, this result may be related to its higher densities. Population density 

for the JMA was 1.5 times higher than the BMA, and 7 times denser than the MMA. The 

literature on transport and land-use suggests that higher density cities positively correlate 

with lower car dependence and increased public transport ridership (Kenworthy and Laube, 

1996; Law et al., 2015; Newman and Kenworthy, 1999; Zhang, 2004), which can reduce 

expenses on transport. Public transport systems in the JMA are more advanced than those 

within the Bandung and 

Medan metropolitan areas. 

Even within Indonesia, public 

transport services in Bandung 

and Medan are relatively 

lagging. The JMA‘s mass 

public transport includes road 

based services such as a 

regular bus service and a large 

bus rapid transit system 

(TransJakarta) as well as rail 

based services such as commuter lines, with a subway system under construction. The 

transport services in the BMA and the MMA are dominated by paratransit modes such as 

minivans (angkot), taxis and motorcycle taxis (ojek). In terms of fares, buses and trains have 

fixed and relatively cheaper fares, often subsidised by the state, compared to the paratransit 

modes for which fares are inconsistent and rarely subsidised. For example, minivan (angkot) 

fares in Bandung are defined by the driver within a fixed range of fares based on the distance, 

whereas taxi or becak motor fares in Medan often have to be negotiated. The DEA transport 

affordability results suggest it is necessary to accelerate the provision of higher order transit 

systems in the BMA and the MMA, which is in line with the need for improvement, as shown 

by the input slack values.  

 

In general, the input slack values provide further information that households‘ expenditure 

for fuel should be reduced, and public transport services need to be improved in order to 

lower the financial burden householders face from transport expenditure. Based on this 

Figure 7: Angkot (minivans) in Medan City 
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empirical result, each municipality can exercise and formulate a more targeted improvement 

policy and strategies to overcome their transport affordability problems.  

 

6. Conclusion 

 

This paper‘s methodological contributions were in presenting an additional measure of 

transport affordability at the metropolitan scale using the DEA model. Being easy to 

understand and compare across countries and regions, the widely applied cost–to–income 

ratio method requires a strict monotonic relationship between household expenditure and 

transport expenditure, which is violated in many real-world situations. The DEA method may 

assist by providing an objective measuring and benchmarking approach. The relative ranking 

values produced by the DEA method were shown to provide insights beyond those gained 

from the simple ratio method in defining which locations face affordability problems. 

Moreover, the DEA method enables further analysis of each component of transport costs, 

identifying strategies for improvement, which is essential from a policy perspective.  

 

The paper‘s applied contributions were in providing DEA results that revealed differences in 

transport affordability across three of Indonesia‘s most important metropolitan areas. The 

more monocentric and moderate sized metropolitan areas (MMA and BMA) further support 

the argument that the transport burden of households living in the city core is less than for 

those living in the peri-urban areas. However, this does not apply to the very large and more 

dispersed and polycentric megalopolis of the JMA. Key transport destinations, and especially 

workplaces, are less concentrated in the centre, and growing sub centres have created more 

local transport and reduced commuting trips. Policy implications of these outcomes directed 

at the integrated transport and land use planning such as the Transit Oriented Development 

(TOD) concept, and promotion of mass public transport system (especially rail-based) to 

connect the centre and sub-centres in the three metropolises. Furthermore, the urban planning 

and development policy should consider ‗planned dispersion‘ or ‗decentralised concentration‘ 

as an urban form option that may assist transport affordability in the metropolitan areas. 

 

This study has many limitations. The variations in the results of the DEA and cost/income 

ratio method stressed the need to allow a broader context in examining transport affordability. 

Aggregate figures used in this study prevent further examination of the affordability impact 

on key sub groups (low income, car-less, etc.) which is hidden by the data. Making income 
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variables available to researchers at a more disaggregate spatial scale could greatly assist. The 

three case studies represent key industrial and administrative cities, not more tourist-oriented 

cities, such as the Denpasar metropolitan area in Bali, which might have quite different 

outcomes. Extensive research on affordability that combines transport and housing 

components should be developed, as both are interrelated and share a great proportion of 

households‘ budget. Further enquiry on the rise of ‗mobility as a service‘ in Indonesian cities, 

especially the rise of the GO-JEK motorcycle ride-hailing app, may also offer further 

understandings.      

 

References 

 

Avkiran, N.K., 2006. Productivity Analysis in the Service Sector with Data Envelopment 

Analysis, Third ed. UQ Business School, The University of Queensland, Australia. 

Badan Pusat Statistik, 2014. Statistik Komuter Jabodetabek. Badan Pusat Statistik, Jakarta, 

Indonesia. 

Badan Pusat Statistik, 2015. Statistik Komuter Mebidang. Badan Pusat Statistik, Jakarta, 

Indonesia. 

Bertaud, A., 2004, ‗The spatial organization of cities: Deliberate outcome or unforeseen 

consequence?‘, IURD Working Paper Series, viewed 16 June 2017, 

http://escholarship.org/uc/item/5vb4w9wb  

Barter, P., 2000. Urban transport in Asia: Problems and prospects for high-density cities. 

Asia-Pacific Development Monitor 2, 33-66. 

Badan Pusat Statistik Indonesia (BPS) 2010, Census of Population, viewed 6 February 2015, 

http://www.bps.go.id  

Badan Pusat Statistik Indonesia (BPS) 2014, Statistik Komuter Jabodetabek 2014, viewed 5 

April 2017, https://media.neliti.com/media/publications/48476-ID-statistik-komuter-

jabodetabek-2014.pdf  

Badan Pusat Statistik Indonesia (BPS) 2015, Statistik Komuter Mebidangro 2015, viewed 5 

April 2017, https://media.neliti.com/media/publications/48591-ID-statistik-komuter-

mebidang-2015.pdf 

Badan Pusat Statistik Indonesia (BPS) 2017, Number of Motor Vehicles by Types, Indonesia 

1949-2015, viewed 13 September 2017, 

https://www.bps.go.id/linkTableDinamis/view/id/1133 

Bowlin, W.F., 1998, 'Measuring performance: An introduction to data envelopment analysis 

(DEA)', The Journal of Cost Analysis, vol. 15, no.2, pp. 3-27, doi: 

10.1080/08823871.1998.10462318  

Bramley, G., 2012. Affordability, poverty and housing need: triangulating measures and 

standards. Journal of Housing and the Built Environment 27, 133-151. 

Burton, E., 2000, ‗The potential of the compact city for promoting social equity. In E Burton, 

M Jenks & K Williams (eds.), Achieving Sustainable Urban Form‘, Spon Press, 

London UK, pp.19-29. 

Carruthers, R, Dick, M., Saurkar, A., 2005, 'Affordability of public transport in developing 

countries', no. TP-3, pp. 1-27, (online TRID).  

Cervero, Robert, 2013, 'Linking urban transport and land use in developing countries', The 

Journal of Transport and Land Use, vol. 6, no.1, pp.7-24, 

http://dx.doi.org/10.5198/jtlu.v1.425  



194 

Chiou, Y.-C., Chen, Y.-H., 2006. Route-based performance evaluation of Taiwanese 

domestic airlines using data envelopment analysis. Transportation Research Part E: 

Logistics and Transportation Review 42, 116-127. 

Chiou, Y.C., Lan, L.W., Yen, B.T., 2012, 'Route-based data envelopment analysis models', 

Transportation Research Part E: Logistics and Transportation Review, vol. 48, pp. 

415-425, https://doi.org/10.1016/j.tre.2011.10.006.  

CNT, 2010, 'Penny wise pound fuelish: New Measures of Housing + Transportation 

Affordability', viewed 15 March 2017, 

http://www.cnt.org/sites/default/files/publications/CNT_pwpf.pdf  

Cook, W.D., Zhu, J., 2008. Data Envelopment Analysis: Modeling Operational Processes and 

Measuring Productivity. Create Space Independent Publishing Platform Lexington. 

Cooper, W.W., Seiford, L.M., Tone, K., 2007. Data envelopment analysis: a comprehensive 

text with models, applications, references and DEA-solver software, 2nd ed. Springer, 

New York. 

CTOD & CNT. 2006, 'The Affordability Index: A New Tool for Measuring the True 

Affordability of a Housing Choice', viewed 15 March 2017, 

http://www.brookings.edu/wp-content/uploads/2016/06/20060127_affindex.pdf.  

Currie, G., Delbosc, A., 2013. Exploring trends in forced car ownership in Melbourne, 

Proceedings of the 36th Australasian Transport Research Forum (ATRF), Brisbane, 

Queensland, Australia, pp. 1-9. 

Diaz Olvera, L., Plat, D., Pochet, P., 2008. Household transport expenditure in Sub-Saharan 

African cities: measurement and analysis. Journal of Transport Geography 16, 1-13. 

Dodson, J., 2004, 'Is there a spatial mismatch between housing affordability and employment 

opportunity in Melbourne?', Australian Housing and Urban Research Institute, viewed 

9 June 2017, http://hdl.handle.net/10072/2230  

Dodson, J., Gleeson, B., Sipe, N.G., 2004. Transport disavantage and social status: a review 

of literature and methods. Urban Policy Program, Griffith University Australia. 

Fan, Y., Huang, A., 2011, 'How affordable is transportation? A context-sensitive framework', 

CTS, viewed 18 August 2016, http://hdl.handle.net/11299/109236.  

Firman, T., 2009. The Continuity and Change in Mega-Urbanization in Indonesia: A Survey 

of Jakarta–Bandung Region (JBR) Development. Habitat International 33, 327-339. 

Firman, T., Fahmi, F.Z., 2017. The Privatization of Metropolitan Jakarta‘s (Jabodetabek) 

Urban Fringes: The Early Stages of ―Post-Suburbanization‖ in Indonesia. Journal of 

the American Planning Association 83, 68-79. 

Glaeser, E.L., Kahn, M.E., Rappaport, J., 2008, 'Why do the poor live in cities? The role of 

public transportation', Journal of Urban Economics, vol. 63, no. 1, pp. 1-24, 

https://doi.org/10.1016/j.jue.2006.12.004.  

Gomez-Lobo, A. 2011, 'Affordability of public transport: A methodological clarification', 

Journal of Transport Economics and Policy, vol. 45, no. 3, pp. 437-456, viewed 2 

June 2017, (online Ingenta Connect).  

Gwilliam, K., 2003. Urban transport in developing countries. Transport Reviews 23, 197-216. 

Haas, P.M., Makarewicz, C., Benedict, A., Sanchez, T.W., Dawkins, C.J., 2006, 'Housing & 

Transportation Cost Trade-Offs and Burdens of Working Households in 28 Metros', 

pp.1-78, viewed 7 October 2014, 

http://www.centerforhousingpolicy.org/media/documents/chp-pub-h106-cnt-

report.pdf.  

Herwangi, Y., Pradono, Syabri, I.,Kustiwan, I., 2015, ‗Making the Connection between 

Transport Disadvantage and Motorcycle Usage of Low –Income People in 

Yogyakarta Urbanized Area, Indonesia‘, Journal of the Eastern Asia Society for 

Transportation Studies, vol. 11, pp.90-109, viewed at 12 September 2017 



195 

Hudalah, D., Firman, T., 2011. Beyond property: Industrial estates and post-suburban 

transformation in Jakarta Metropolitan Region. Cities 29, 40-48. 

Hudalah, D., Viantari, D., Firman, T., Woltjer, J., 2013, 'Industrial land development and 

manufacturing deconcentration in Greater Jakarta', Urban Geography, vol. 34, pp. 

950-971, http://dx.doi.org/10.1080/02723638.2013.783281.  

Isalou, A.A., Litman, T., Shahmoradi, B., 2014, 'Testing the housing and transportation 

affordability index in a developing world context: A sustainability comparison of 

central and suburban districts in Qom, Iran', Transport Policy, vol. 33, pp. 33-39, doi: 

https://doi.org/10.1016/j.tranpol.2014.02.006  

Joewono, T.B., Tarigan, A.K.M., Susilo, Y.O., 2016. Road-based public transportation in 

urban areas of Indonesia: What policies do users expect to improve the service 

quality? Transport Policy 49, 114-124. 

Kaltheier, R.M., 2002. Urban transport and poverty in developing countries: Analysis and 

options for transport policy and planning, In: Deutsche Gesellschaft fur Technische 

Zusammenarbeit (GTZ) (Ed.). Division 44, Environmental Management, Water, 

Energy, Transport, Eschborn, Germany. 

Kellet, J., Morrissey, J., Karuppannan, S., 2016, 'Drive till you Qualify: An Alternative View 

of Housing Affordability' in SOAC 7 Conference Proceedings, the State of Australian 

Cities Conference 2015, 9-11 December, Australia, viewed 26 August 2016, 

http://hdl.handle.net/2440/98652 ATRF 2017 Proceedings  

Kenworthy, J.R., Laube, F.B., 1996. Automobile dependence in cities: an international 

comparison of urban transport and land use patterns with implications for 

sustainability. Environmental Impact Assessment Review 16, 279-308. 

Kenyon, S., Lyons, G., Rafferty, J., 2002, 'Transport and social exclusion: investigating the 

possibility of promoting inclusion through virtual mobility', Journal of Transport 

Geography, vol.10, pp. 207-219, https://doi.org/10.1016/S0966-6923(02)00012-1.  

Kustiwan, I., 2010, Sustainable Urban Form and Development (Study of Urban Compaction 

at Bandung Metropolitan Area), doctoral thesis, Universitas Indonesia.  

Lau, J.C-Y., 2011, 'Spatial mismatch and the affordability of public transport for the poor in 

Singapore‘s new towns', Cities, vol. 28, pp. 230-237, doi: 

https://doi.org/10.1016/j.cities.2010.12.005.  

Law, T.H., Hamid, H., Goh, C., 2015. The motorcycle to passenger car ownership ratio and 

economic growth: A cross-country analysis. 

Leung, A., Burke, M., Yen, B., Cui, J., 2016a. Oil vulnerability of Australian capital cities: A 

pilot study using Data Envelopment Analysis (DEA) for vulnerability benchmarking, 

Australasian Transport Research Forum (ATRF), 38th, 2016, Melbourne, Victoria, 

Australia. 

Leung, A., Yen, B.T., Burke, M., 2016b. Comparative Data Envelopment Analysis of Oil 

Vulnerability of Urban Transport in Taiwan and Australia. 

Lipman, B.J., 2006, 'A heavy load: The combined housing and transportation burdens of 

working families', viewed 9 September 2014, http://community-

wealth.org/sites/clone.community-wealth.org/files/downloads/article-lipman.pdf.  

Litman, T., 2013, 'Transportation Affordability: Evaluation and Improvement Strategies', 

Victoria Transport Policy Institute, pp.1-43, (online TRID).  

Martín, J.C., Román, C., 2006. A benchmarking analysis of Spanish commercial airports. A 

comparison between SMOP and DEA ranking methods. Networks and Spatial 

Economics 6, 111-134. 

Mattingly, K., Morrissey, J., 2014, 'Housing and transport expenditure: socio-spatial 

indicators of affordability in Auckland', Cities,vol. 38, pp. 69-83, doi: 

https://doi.org/10.1016/j.cities.2014.01.004  



196 

Mattioli, G., Lucas, K., Marsden, G., 2016, 'The affordability of household transport costs: 

quantifying the incidence of car-related economic stress in Great Britain' in 

Universities' Transport Study Group, 48th Annual Universities' Transport Study 

Group, 6-8 January, Bristol, doi:10.13140/RG.2.1.1613.7045  

Mattioli, G., Lucas, K., Marsden, G., 2017a. Transport poverty and fuel poverty in the UK: 

From analogy to comparison. Transport Policy 59, 93-105. 

Mattioli, G., Nicolas, J.-P., Gertz, C., 2017b. Household transport costs, economic stress and 

energy vulnerability. Elsevier. 

Newman, P., Kenworthy, J., 1999. Sustainability and cities: overcoming automobile 

dependence. Island press. 

OECD, 2017. Motorisation rates in slected developing countries: Private cars per thousand 

inhabitants, In: Global Outlook for Transport (Ed.). OECD Publishing, Paris. 

Phun, V.K., Yai, T., 2016. State of the art of paratransit literatures in Asian developing 

countries. Asian Transport Studies 4, 57-77. 

Pojani, D., Stead, D., 2017. The Urban Transport Crisis in Emerging Economies - 2017, The 

Urban Book Series. Springer. 

Ramanathan, R., 2003. An Introduction to Data Envelopment Analysis: a Tool for 

Performance Measurement. Sage Publications India Pvt Ltd, New Delhi, India. 

Rode, P., Floater, G., Thomopoulos, N., Docherty, J., Schwinger, P., Mahendra, A., Fang, 

W., 2017. Accessibility in cities: transport and urban form, Disrupting Mobility. 

Springer, pp. 239-273. 

Sheth, C., Triantis, K., Teodorović, D., 2007. Performance evaluation of bus routes: A 

provider and passenger perspective. Transportation Research Part E: Logistics and 

Transportation Review 43, 453-478. 

Statista, 2017. Number of passenger cars per 1,000 inhabitants in Europe (EU-28) between 

1990 and 2015. 

Susilo, Y.O., Santosa, W., Joewono, T.B., Parikesit, D., 2007. A reflection of motorization 

and public transport in Jakarta metropolitan area. IATSS research 31, 59-68. 

Syabri, I., Pradono, Soegijanto, B.T., 2011. Embracing paratransit in Bandung Metropolitan 

Area, West Java, Indonesia. 

TomTom International BV, 2016. TomTom Traffic Index. 

Venter, C., 2011, 'Transport expenditure and affordability: The cost of being mobile', 

Development Southern Africa, vol. 28, pp. 121-140, doi: 

http://dx.doi.org/10.1080/0376835X.2011.545174  

Venter, C., Behrens, R., 2005, 'Transport Expenditure: Is the 10% Policy Benchmark 

Appropriate?' paper presented at the 24th Southern African Transport Conference 

(SATC 2005), 11-13 July, South Africa, viewed 21 October 2016.  

Vidyattama, Y., Tanton, R., Nepal, B., 2011, 'Housing Stress or Transport Stress? Issues in 

Australian Housing Affordability', NATSEM working paper 11/06, University of 

Canberra, National Centre for Social and Economic Modelling, Canberra.  

Vidyattama, Y., Tanton, R., Nepal, B., 2012, 'The Effect of Transport Costs on Housing-

related Financial Stress in Australia', Urban Studies, vol. 50, pp. 1779-1795, doi: 

10.1177/0042098012468342.  

Wahyudi, A., Liu, Y., Corcoran, J., 2018. Combining Landsat and landscape metrics to 

analyse large-scale urban land cover change: a case study in the Jakarta Metropolitan 

Area. Journal of Spatial Science, 1-20. 

Winarso, H,. 2011, 'Urban Dualism in the Jakarta Metropolitan Area', In: Sorensen, A & 

Okata, J (eds.) Megacities: Urban Form, Governance, and Sustainability. Tokyo: 

Springer Japan, doi: 10.1007/978-4-431-99267-7_8.  



197 

Winarso, H,, Hudalah, D., Firman, T., 2015, 'Peri-urban transformation in the Jakarta 

metropolitan area', Habitat International, vol. 49, pp. 221-229, doi: 

https://doi.org/10.1016/j.habitatint.2015.05.024  

World Bank 2012, 'Indonesia - The rise of metropolitan regions : towards inclusive and 

sustainable regional development', Washington, DC: World Bank, viewed 8 July 

2015, http://documents.worldbank.org/curated/en/520931468269430645/Indonesia-

The-rise-of-metropolitan-regions-towards-inclusive-and-sustainable-regional-

development   

Zhang, M., 2004. The role of land use in travel mode choice: evidence from Boston and Hong 

Kong. Journal of the American Planning Association 70, 344-360. 
 
 



198 

 Appendix A. The JMA and MMA Commuter Profile 

 

1. Proportion of Commuters in the JMA and MMA in 2014 

Municipality/Residence Commuter Non Commuter Total Population 
(Aged 5+) Total % Total % 

JMA Core South Jakarta 285,469 14.0 1,760,765 86.0 2,046,234 

East Jakarta 386,475 14.8 2,226,395 85.2 2,612,870 

Central Jakarta 127,215 15.1 714,626 84.9 841,841 

West Jakarta 338,561 14.9 1,940,492 85.1 2,279,053 

North Jakarta 165,721 11.3 1,302,894 88.7 1,468,615 

Peripheries Bogor Regency 427,903 8.9 4,403,544 91.1 4,831,447 

Bogor City 72,102 8.2 802,670 91.8 874,772 

Depok 359,525 19.9 1,449,170 80.1 1,808,695 

Tangerang Regency 182,455 5.9 2,885,623 94.1 3,068,078 

Tangerang City 283,779 15.7 1,527,588 84.3 1,811,367 

South Tangerang 252,803 18.4 1,123,064 81.6 1,375,867 

Bekasi Regency 224,101 8.0 2,583,395 92.0 2,807,496 

Bekasi City 460,069 19.8 1,860,828 80.2 2,320,897 

MMA Core Medan 54,349 2.7 1,949,802 97.3 2,004,151 

Peripheries Binjai 25,851 10.9 211,971 89.1 237,822 

Deli Serdang 245,724 13.7 1,553,332 86.3 1,799,056 
Note: Data on commuters for the BMA and Karo Regency in the MMA is not available 

Source: Statistik Komuter Jabodetabek 2014 (BPS, 2014), and Statistik Komuter Mebidang 2015 (BPS, 2015) 
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2. Percentage of Commuter Origin and Destination in the JMA, 2014 
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South 

Jakarta - 17.17% 34.89% 13.92% 7.26% 1.30% 1.36% 7.81% 0.75% 3.51% 9.21% 1.80% 1.01% - 

East Jakarta 29.31% - 25.60% 8.92% 18.35% 2.03% 0.54% 3.26% 0.26% 0.52% 0.61% 2.85% 7.10% 0.66% 

Central 

Jakarta 30.49% 14.29% - 28.47% 20.10% 0.26% - 2.20% 1.25% 0.52% 0.27% 1.21% 0.42% 0.52% 

West Jakarta 16.64% 2.86% 29.11% - 26.27% - 0.69% 0.69% 2.25% 16.90% 2.91% 0.39% 0.65% 0.66% 

North 

Jakarta 11.11% 14.76% 40.65% 23.32% - 0.03% 0.25% 1.33% 1.58% 1.41% 1.24% 2.02% 1.86% 0.41% 

Bogor 

Regency 10.44% 4.78% 11.25% 4.07% 1.51% - 39.47% 8.85% 2.10% 1.21% 4.61% 4.13% 3.89% 3.69% 

Bogor City 10.13% 8.23% 11.61% 7.41% 1.27% 54.21% - 3.83% - 0.49% 0.66% 1.33% - 0.82% 

Depok City 43.72% 13.88% 14.01% 4.24% 3.17% 10.49% 0.91% - 0.15% 1.16% 4.42% 1.60% 1.81% 0.44% 

Tangerang 

Regency 4.26% 1.37% 6.57% 14.09% 2.66% 0.82% - 0.48% - 58.22% 7.55% 0.34% - 3.64% 

Tangerang 

City 19.58% 1.31% 12.14% 31.67% 3.34% - 0.14% 0.55% 16.42% - 13.44% 0.19% 0.20% 1.03% 

South 

Tangerang 

City 51.48% 2.79% 15.90% 10.94% 2.31% 0.25% 0.16% 3.35% 3.30% 8.55% - 0.12% 0.33% 0.52% 

Bekasi 

Regency 1.50% 28.17% 9.12% 3.51% 9.87% 4.21% 0.15% 0.18% - 0.17% - - 31.70% 11.42% 

Bekasi City 15.53% 33.51% 16.07% 5.08% 7.96% 3.23% 0.12% 0.72% 0.17% 0.73% 0.30% 14.81% - 1.76% 

Source: Statistik Komuter Jabodetabek 2014 (BPS, 2014)  
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3. Percentage of Commuter Origin and Destination in the JMA, 2015 

Origin 

Destination 

Medan Binjai Deli Serdang Others 

Medan  - 1.30% 95.45% 3.25% 

Binjai 59.91% - 15.27% 24.82% 

Deli Serdang 97.22% 1.84% - 0.94% 
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Appendix B. Basic statistic for total transport costs and total household expenditure 

 

Metropolitan Area/Municipalities 

Total Transport Costs (IDR) Total Household Expenditure (IDR) 

Mean Median Std.Dev Mean Median Std.Dev 

JMA (Core Area) South Jakarta 692,961 345,000 1,101,031 8,987,898 4,636,116 13,064,670 

East Jakarta     477,928       269,600        646,874   5,478,490    3,805,772      4,611,737 

Central Jakarta     379,308       234,500         482,280   4,896,805   3,793,181     3,842,105  

West Jakarta     598,630       347,000      1,099,961   6,237,382    4,272,048      5,401,878  

North Jakarta     488,657       257,000         917,397   5,635,012   3,685,348      7,029,338 

JMA (Peripheries) Tangerang Regency     363,684       227,000         436,221   4,027,547    3,020,612      3,723,881  

Tangerang City     498,538       241,000      1,335,748   5,024,296   3,783,495     4,572,320  

South Tangerang 

City     556,473       368,000         584,932   5,732,718   4,113,381     5,161,082 

Bogor Regency     270,872      164,000         481,504  3,186,053   2,339,544     3,363,805 

Bekasi Regency     263,719       199,000      278,761   3,559,692   3,003,924     2,161,707  

Bogor City     312,613       230,000      314,705  3,638,813    2,802,239      2,892,546  

Bekasi City     440,427       268,000      638,052   4,540,251   3,668,981      3,631,458  

Depok City     616,665       352,000      1,115,986   5,597,311   4,303,590      4,409,739  

BMA (Core Area) Bandung City     404,057      230,000      519,020   5,713,175    3,587,141      7,870,510  

Cimahi City     285,809      163,000      662,346  3,765,898   2,702,957     3,762,800 

BMA (Peripheries) Bandung Regency     213,245       138,000      271,826   2,672,752   1,960,941     2,661,483  

West Bandung 

Regency     115,565        68,000      155,893   1,796,933   1,460,952     1,617,072  

Sumedang Regency     184,093       115,000      258,864   2,314,992   1,888,919     1,681,514  

MMA (Core Area) Medan City      402,325       259,000      514,625   4,174,946    3,384,101   2,762,868  

MMA (Peripheries) Binjai City      309,167       218,000      335,653   2,956,907   2,444,514  1,891,494 

Deli Serdang 

Regency      327,045       220,000      439,726  2,892,793   2,440,060  1,874,067  

Karo Regency      264,909      161,000      429,883  3,090,596   2,737,554  1,845,950 
IDR = Indonesian rupiah; 1 USD = 13,945.90 IDR (in 2018)
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8. The link between urban compaction and housing 

affordability in Indonesia: Where is the empirical 

evidence?  

An abridged version of the work presented here in Chapter 8 was previously published 

as: 

Dewita, Y., Yen, B.T.H., Burke, M., (2018). The link between urban compaction and 

housing affordability in Indonesia: Where is the empirical evidence? Paper presented at 

the 2018 Joint Asia-Pacific Network for Housing Research (APNHR) and Australasian 

Housing Researchers (AHR) Conference, 6–8 June 2018, Gold Coast, Australia.  

This paper provides the results of Task 4. It aims to investigate the relationship between 

urban compaction and housing and transport affordability at the metropolitan scale. This 

paper first outlined the housing and transport affordability assessment, where the 

national socio-economic survey data (SUSENAS) and data envelopment analysis 

(DEA) approach from the previous chapter are used.  Following is an explanation of the 

framework that was developed for the analysis of urban compaction of metropolitan 

Jakarta, Bandung, and Medan, which has proved to be challenging. The selection of 

compact city attributes included in the framework was initially derived from the 

literature review (Chapter 2) and interview results (Chapter 4), but eventually these 

attributes were based primarily on the availability of comparable data for each 

municipality observed in the JMA, the BMA, and the MMA. Unfortunately, spatial data 

and information with the same format and base year are unavailable, thus several spatial 

indicators have to be removed and the metrics for compact city indicators is mainly 

taken from statistical data. Finally, ten indicators to represent compact city attributes, 

such as densification, mix of use and intensification, were included in the framework 

which this study developed.   

Tobit regression analysis, which is considered to be the most appropriate regression 

method to further analyse DEA results, is selected to examine urban compaction 

indicators that might influence the level of affordability.  The results suggest that the 

association between urban compaction and combined housing and transport 

affordability exists, and is consistent with the arguments that the compact city approach 
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has the potential to improve housing affordability, particularly when transport and 

housing costs are combined. However, the generalisability of the results is subject to 

limitations because the observed variables for urban compaction do not 

comprehensively represent the compact city concept, due to data limitation. 

Research questions addressed in this paper and contributions 

Primary Question: 

RQ3: What is the relationship between urban compaction and combined housing and 

transport affordability? 

Sub-questions: 

• How can housing and transport affordability be measured for inter-city comparison? 

• What is the current state of urban compactness in Indonesia? 

• What are the urban compaction indicators that influence the combined housing and 

transport affordability? 

Summary of contributions: 

1. The theoretical and methodological contributions of this study: 

• First to measure affordability using the data envelopment analysis (DEA) 

method and to further explore the association with attributes of urban 

compaction.  

• First to provide empirical evidence on the relationship between urban 

compaction and combined housing and transport affordability in Indonesia.   

• First to compare inter-city housing and transport affordability in Indonesian 

metropolises. 

• It adds to the empirical evidence on the link between urban compaction and 

affordability in cities in developing countries.  

2. Practical and applied contributions of this study: 

• Provides an applicable method to evaluate housing and transport affordability, 

particularly for inter-city, inter-region, and inter-country contribution.  
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• Describes the distribution of housing and transport affordability across 

Indonesian metropolises. 

• Provides valuable information about the implication of a compact city approach 

to combined housing and transport affordability in the context of Indonesia, as 

inputs for urban development policy formulation.  

• Identifies the impact of several compact city attributes on combined housing and 

transport affordability in Indonesia. 

• Provides evidence of positive influences of higher residential density and mix-

use development on the overall affordability, which is useful for urban and 

housing development policy formulation.  

This chapter is an exact copy of the paper referred to above. 
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8.1  Statement of contribution to the co-authored published paper 

This chapter includes a co-authored paper that provides results of Task 4. The 

bibliographic details of the co-authored paper, including all authors, are: 

Dewita, Y., Yen, B.T.H., Burke, M., (2018). The link between urban compaction and 

housing affordability in Indonesia: Where is the empirical evidence? Paper presented at 

the 2018 Joint Asia-Pacific Network for Housing Research (APNHR) and Australasian 

Housing Researchers (AHR) Conference, 6–8 June 2018, Gold Coast, Australia. 

The authors listed below have certified that: 

1. They meet the criteria for authorship in that they have participated in the 

conception, execution, or interpretation, of at least that part of the publication in 

their field of expertise; 

2. They take public responsibility for their part of the publication, except for the 

responsible author who accepts overall responsibility for the publication; 

3. There are no other authors of the publication according to these criteria; 

4. They agree to the use of the publication in the student‘s thesis and its publication on 

the Griffith University database consistent with any limitations set by publisher 

requirements. 

Contributors Statement of contribution 

Yulia Dewita 

 

 

 

• Travelled to Indonesia to collect the 

secondary data. 

• Compiled, cleaned and analysed the 

data.  

• Conceived, planned and wrote the first 

draft of the manuscript. 

• Managed the manuscript‘s academic 

editorial process. 

• Submitted and revised the manuscript 

at the suggestion of the conference 

reviewers. 

• Prepared presentation slides and 
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manuscript. 
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THE LINK BETWEEN COMPACT URBAN FORM AND HOUSING 

AFFORDABILITY IN INDONESIA: WHERE IS THE EMPIRICAL 

EVIDENCE? 

 

INTRODUCTION 

 

A compact city policy that promotes higher density cities is a rational choice for our 

urbanising world, where concerns about sustainability and urban sprawl are paramount. 

Among many claimed benefits, compact urban form helps preserve rural or agricultural 

land (Clark & Tsai, 2000; Llewelyn-Davies, 1994), lowers car-dependent travel 

demand, reduces fuel consumption and emissions (Masnavi, 2000; Newman & 

Kenworthy, 2000; Thomas & Cousins, 1996), and promotes better access to urban 

services and facilities (Bramley & Power, 2009; Burton, 2000b; Kaido, 2006). On the 

other hand, the disadvantages include poorer access to green space, increased crime 

levels, higher risk of respiratory disease, less domestic living space, and lack of 

affordable housing (Burton, 2000b).  

However, empirical evidence of the link between urban compaction and 

sustainability is inconclusive. The most ambiguous is the claim that the compact city is 

socially equitable (Burton, 2003). Housing is, perhaps, the area in urban planning that 

has the greatest social effects (Levy, 2003). It has been suggested that some urban 

compaction strategies, such as urban growth boundaries, will limit developable land and 

housing supply, thereby increasing housing prices and reducing affordability (Addison, 

Zhang, & Coomes, 2013). Yet, several studies have revealed that such boundaries have 

no significant impact on housing prices (Downs, 2002; Jun, 2006; Phillips & Goodstein, 

2000). Higher land prices in contained urban areas would not harm affordability, 

providing housing supply and demand is balanced. The decrease in single-family 

housing supply could be offset by increasing the supply of higher density residential 

development, which consumes less land (Voith & Crawford, 2004), and affordable 

rental housing (Dawkins & Nelson, 2002). Furthermore, recent research contends that 

true affordability is not merely based on housing cost (CTOD & CNT, 2006). 

Incorporating transport costs in housing affordability calculations produces a more 

accurate portrait of a householder‘s burden in fulfilling their housing needs and suggests 

that affordability decreases as the distance from the city centre increases (Buchanan, 
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Evans, & Dodson, 2005; Haas, Makarewicz, Benedict, Sanchez, & Dawkins, 2006; 

Vidyattama, Tanton, & Nepal, 2012; Yates & Gabriel, 2006). 

Despite the multifaceted relationships between urban form and sustainability, cities 

with compact urban form are often perceived as more sustainable than dispersed cities. 

On these grounds, political support for implementing compact development policy is 

evidenced in both developed and developing countries (Burton, 2000b; Burton, Jenks, 

& Williams, 1996; Jenks & Burgess, 2000). The UK, the USA, and Australia have been 

adopting compact development in their urban policy for over thirty years, while Asia, 

Hong Kong and Singapore are seen as examples of sustainable high-density cities. 

Many developing countries have also adopted the concept in their national plans, 

including Brazil (Acioly Jr., 2000), India (Kumar, 2000), and Indonesia (National 

Development Planning Board, 2010; "Rencana Tata Ruang Wilayah Nasional (National 

Spatial Plan)", 2008). Thus, it is important to consider the implementation of compact 

city policy in the context of countries with emerging economies. In this regard, 

Indonesia — the fourth most populous country in the world — stands at the forefront. 

Moreover, distinct differences exist between Indonesian cities and Western cities; in 

Indonesia, the existing population density is already high, urban infrastructure 

investments are limited, a high level of mixed land-use is apparent, and there is a 

combination of low mass public transport usage and a substantial number of 

motorcycles. These factors add to the merit of undertaking further investigation. 

In the context of Indonesia, as documented in the national spatial plan and urban 

development policy and strategies, the government promotes the compact city approach 

to prevent residential-led sprawl development in peri-urban areas. On the other hand, 

housing shortages, estimated at 15 million units in 2014 (Diela, 2014) are a growing 

problem in Indonesia, with its rapid population growth. Indonesia needs to house 

approximately 735,000 new urban households per year; private developers contribute 

around 40% to the housing stock, while the government builds 20%, and the remaining 

housing requirement relies on individual or self-built housing (UN-Habitat, 2011). The 

imbalance of housing supply and demand is one factor that affects housing affordability. 

The Minister of Finance stated that only about 40% of Indonesians could afford to buy 

houses due to the increasing housing price (The Jakarta Post, 2017). Because Indonesia 

is pursuing the dual agendas of curbing urban sprawl by adopting a compact city policy 

and of promoting housing affordability, it is important to understand how they interact, 

which is the focus of this paper. 
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This paper examines whether urban compaction affects overall housing 

affordability in three Indonesian metropolitan regions: Jakarta, Bandung, and Medan 

Metropolitan areas, which is a total of 22 municipalities. The objective is threefold: (1) 

to analyse housing and transport affordability, (2) to understand the extent to which the 

urban form in the Indonesian metropolises possesses the key features as advocated by 

the compact city model, and (3) to examine whether greater compactness relates to 

housing and transport affordability. We use the data envelopment analysis (DEA) 

method, which provides an objective evaluation and benchmarking process to measure 

and perform an inter-city comparison of housing and transport affordability. To 

discover the relationship between affordability and compactness based on the 

benchmarking results, this study further uses the Tobit regression analysis. The 

structure of this paper consists of six sections. Section 2 provides context for this study 

with a literature review on the urban compaction and housing affordability discourse, 

followed by Section 3 with an overview of the three selected case studies. Section 4 

explains the research design and methodology, and discussion of research findings is 

presented in Section 5. This paper concludes with Section 6, which presents the 

restatement of findings and the contributions of this paper, as well as research 

limitations and potential future research. 

URBAN COMPACTION AND HOUSING AFFORDABILITY DISCOURSE 

The relationship between social equity and the compact city concept has been a 

continuing topic for discussion in urban planning studies (Burton et al., 1996; Nelson, 

2015). The identified impact of urban compactness on social equity comprises various 

issues regarding  quality of life, including access to urban facilities and green open 

space, public transport use, active transport promotion such as walking and biking, 

community health conditions, crime rates, social cohesion, and housing affordability 

(Bramley & Power, 2009; Burton, 2000b; Dempsey, Bramley, Power, & Brown, 2011; 

Kaido, 2006). It has been argued that housing affordability may have worsened due to 

compact development policies (Burton, 2000b; Lin & Yang, 2006). However, some 

research claimed that compact city approaches need not have an adverse impact on 

housing affordability. Nelson, Pendall, Dawkins, and Knaap (2004) suggested that land 

constrictions are not the key determining factor of housing prices within metropolitan 

regions, and that the relationship between land scarcity and housing price increase may 
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appear in any type of land use regulations. In addition, advocates of new urbanism 

believe that affordability can be promoted through urban design (Talen, 2010). The 

urban layout that improves opportunity for residents to reduce their dependency on 

private vehicles for daily travel may be more affordable and accessible for low-income 

families (Johnson & Talen, 2008). Moreover, Voith and Crawford (2004) suggested that 

housing affordability can be improved by increasing employment opportunities and 

reducing the costs of services, as well as by reducing commuting costs. In addition, 

Zhang (2000) explained Hong Kong‘s experience, where compact development and 

housing policies converge in the government‘s program to build high rise and high 

density public housing in the city centre, which alleviates housing shortages.  

Generally, the term housing affordability depicts the relationship of housing 

expenses and household income indicated by the maximum amount of income that most 

likely should be paid by households, both renters and owner-occupants, which does not 

impose an excessive burden on their incomes (Gabriel, Jacobs, Arthurson, Burke, & 

Yates, 2005). Such definitions inherently involved using value judgements to identify 

whether households are experiencing housing affordability problems. Certain 

benchmark values have been applied in different countries and studies. This ‗rule of 

thumb‘ has its roots in a 19th century expression, ‗one week‘s pay for one month‘s rent‘ 

(Hulchanski, 1995), which was later generally interpreted as 25% to 30% of household 

income (Ndubueze, 2007). However, some research and policies have set higher 

threshold values; for example, the European Union has an official indicator of ‗housing 

costs overburden‘ as 40% of income (Eurostat, 2014), and studies in the US and 

Australia have employed 50% of income as the ‗housing stress‘ benchmark (Gabriel et 

al., 2005; Kutty, 2005). This housing expenditure-to-income approach is one major 

measure of affordability which has been widely used over the years due to its simplicity, 

comparability, and availability of the required data. However, the required affordability 

rule of thumb that is used to determine an affordability problem has been criticised as 

subjective and arbitrary, due to its lack of scientific justification and failure to discern 

the incidence of affordability problems that may be due to different households‘ 

characteristics (e.g., size, level of income, consumption–behaviour) and location 

(Hulchanski, 1995; Thalman, 1999; Ndubueze, 2007; Gomez-Lobo, 2007). 

In addition, the need for a broader understanding of housing affordability is 

recognised (Gabriel et al., 2005; Haas et al., 2006; Stone, 2006). The simple ratio 

method has also been criticised for its inability to incorporate quality of housing and 
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ability to meet non-housing costs (Bogdon & Can, 1997; Kutty, 2005; Stone, 2006). 

Stone (2006) proposed the residual income approach, based on the non-housing cost 

approach, which argues that householders should have an adequate budget for both 

housing and basic non-housing expenses. Accordingly, incorporating the non-shelter 

cost in the calculation would provide a greater picture of housing affordability in terms 

of the trade-offs between housing costs and household consumption of other goods and 

services, such as transport. When combined with housing, these expenses result in a 

large proportion of a household‘s budget. In order to provide a more comprehensive 

measure of affordability that accounts for spatial variation, the Center for Neighborhood 

Technology (CNT) introduced the Housing+Transportation (H+T) Affordability Index 

to incorporate the interaction of housing and transportation costs. CNT has found that 

15% of income is an achievable goal for transport affordability. Combined with 30% of 

housing affordability, this results in a 45% threshold for housing and transport 

affordability (CTOD & CNT, 2006). Many studies in both developed and developing 

countries showed that levels of housing affordability may decrease if transport costs are 

incorporated into the affordability measure (Acolin & Green, 2017; Cao & Hickman, 

2017; CNT, 2010; Coulombel, 2017; Guerra & Kirschen, 2016; Isalou, Litman, & 

Shahmoradi, 2014; Saberi, Wu, Amoh-Gyimah, Smith, & Arunachalam, 2017; 

Vidyattama et al., 2012).  

 

URBAN FORM, HOUSING, AND TRANSPORT IN INDONESIAN 

METROPOLISES 

 

The three case studies of the Jakarta Metropolitan Area (JMA), the Bandung 

Metropolitan Area (BMA), and the Medan Metropolitan Area (MMA) were among 

metropolitan areas listed as the national strategic area (KSN) in the national spatial plan 

(RTRWN). The JMA represents the megalopolis, with its greater than 10 million 

population; the BMA a large metropolitan area (5–10 million population); and the 

MMA a metropolitan area with (<5 million population) (World Bank, 2012). The JMA 

and the BMA are located on the most populated island in Indonesia, Java Island, while 

the MMA is located on Sumatra Island. 

As one of the largest countries by population, Indonesia faces a rapid increase in 

urban growth. The proportion of urban dwellers in Indonesia has increased significantly 

from only 22.3% in 1980 to 30.9% in 1990, 42% in 2000, and 49.8% in 2010 (Badan 
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Pusat Statistik, 2002, 2010). The JMA, the BMA, and the MMA have undergone rapid 

population increases, on average by 1.82% per year from 2010 to 2015 (Statistic of 

North Sumatra Province, 2016; Statistics of Banten Province, 2016; Statistics of DKI 

Jakarta Province, 2016; Statistics of West Java Province, 2016), higher than the national 

rate of 1.48% per year (Badan Pusat Statistik, 2017b), as presented in Table 1. The JMA 

holds the largest concentration of foreign and domestic investment (FDI) in Indonesia. 

Bekasi Regency within the JMA alone captured around 50% of the nation‘s FDI 

(Hudalah & Firman, 2011; Rukmana, 2014; Winarso, Hudalah, & Firman, 2015), with 

the existence of seven major industrial estates covering a total area of 14,260 ha 

(Hudalah, Viantari, Firman, & Woltjer, 2013) which attract both local and international 

workers. Bandung City and Jatinangor in Sumedang Regency within the BMA are 

home to three of Indonesia‘s top-ranked universities (ITB, University of Padjadjaran, 

and University of Parahyangan), which makes the BMA a magnet for students from all 

over Indonesia. In addition, the agglomeration of industries in the BMA, particularly the 

textile and garment industries, is one of the largest in the country, and traditionally 

makes a significant contribution to the national GDP. The key economic sectors of the 

MMA are trade and services, manufacturing, and transport and communications. Trade 

and services are mostly concentrated in Medan, while manufacturing mostly occurs in 

Deli Serdang. 

The high rate of population and economic activities has produced rapid 

development and urban area expansion in both the JMA and the BMA, with the MMA 

also expanding at a slower pace. In recent years, Indonesia has adopted the compact city 

approach in its national, regional, and local spatial plans in order to curb urban sprawl, 

which is evident in many Indonesian cities, including these three metropolises. Yet, no 

city in Indonesia can be categorised as a compact city. Population in the peri-urban 

areas increases faster than at the cores (Kustiwan, 2010; Winarso et al., 2015; World 

Bank, 2012). In the JMA, new settlements and new towns have been built by private 

developers in peri-urban areas, often with one to two storey homes and townhouses 

(Winarso, 2002). A recent study of land use changes in the JMA demonstrated that over 

2012–2017, the growth in high-density settlements shifted to the outer areas, where 

municipalities such as Tangerang, Bogor, and Bekasi Regencies experienced growth 

rates about three to four times higher than those which had Jakarta as the core 

(Wahyudi, 2018). The trend towards mixed-use and higher density development occurs 

not only in the city centre but also in suburban areas, particularly in the JMA and the 
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BMA. This development creates a more polycentric metropolitan region (Winarso, 

2011). The official core and peripheries of the three metropolises, as stated in respective 

government regulations, are presented in Table 2 and Figure 1. 

A large numbers of houses in Indonesia are single-family structures (detached and 

semi-detached), while the trend in apartment and flats is on the rise. Unlike the houses 

in Western countries, these single-family houses do not always occupy a large parcel of 

land, with land size as minimal as 21 m
2
. 

 

Table 1.  JMA, BMA, and MMA demographic profile 

 JMA BMA MMA 
Total Area (sq.km) 6,427.51 3,540.50 3,056.97 

Population: 

2010 

 

27,971,997 

 

7,974,630 

 

4,220,439 

2016* 32,409,811 8,737,977 4,666,776 

Density (person/sq.km): 

2010 

2016* 

 

10,126 

11,330 

 

6,503 

6,970 

 

1,381 

1,527 

Household Density (household/sq.km) 

2010 

2016* 

 

 2,657 

 2,982 

 

1,750 

1,884 

 

759 

848 

Population Growth 2010-2015 (% per year) 2.27 1.23 1.68 

Density Change 2010-2015 (% per year) 2.11 1.24 1.53 

Number of municipalities 13 5 4 
*Estimated numbers 

Source: Census of Population (2010), Jakarta in Figures (2017), West Java in Figures (2017), Banten in 

Figures (2017), North Sumatra in Figures (2017). 

 

Table 2.  JMA, BMA, and MMA core and periphery 

Metropolitan Area Core Periphery 

Jakarta Metropolitan Area 

(JMA) 

 

 

 

 

 

 

Jakarta Special Region: - Bogor Regency 

- South Jakarta - Bekasi  Regency 

- East Jakarta - Bogor City 

- Central Jakarta - Bekasi City 

- West Jakarta - Depok City 

- North Jakarta - Tangerang Regency 

  - Tangerang City 

  - South Tangerang City 

Bandung Metropolitan Area 

(BMA) 

- Bandung City - Bandung Regency 

- Cimahi City - West Bandung Regency 

 - Sumedang Regency 

Medan Metropolitan Area 

(MMA) 

- Medan City - Binjai City 

  - Deli Serdang Regency 

  - Karo Regency 
- Source: Presidential Regulation No.62/2011: Spatial Plan of Medan Metropolitan Area, Provincial 

Regulation No.22/2010: Regional Spatial Plan of West Java Province, Presidential Regulation 

No.54/2008: Spatial Plan of Jakarta Metropolitan Area. 
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In terms of transport, the current systems have not kept pace with rapid urban 

development and expansion. Traffic congestion is a serious problem across the JMA, 

the BMA, and the MMA, with seven of the ten most congested cities in Indonesia 

located in these regions (Widianto, 2014). The combination of a large number of 

commuting trips, the absence of adequate mass rapid transit (road- and rail-based, 

especially in the BMA and the MMA), high dependency on private vehicles, and low 

road capacity all contribute to the problem (Susilo & Joewono, 2017). Transport mode 

shares in Indonesian major cities including the JMA, the BMA, and the MMA are 

characterised by a large proportion of private vehicles, especially motorcycles, and 

paratransit. Motorcycles have been seen as a reliable and affordable mode of transport 

in overcoming the problem of traffic congestion and limited public transport services 

(Sopha & Pamungkas, 2016; Susilo & Joewono, 2017). In 2016, motorcycle ownership 

comprised about 80% of all registered motorised vehicles; on average each household in 

Indonesia owns more than one motorcycle (Badan Pusat Statistik, 2017a). As for many 

other developing countries, paratransit is the main form of public transport due to the 

limitation of mass public transport services in Indonesia. It is mostly in the form of 

minivans, known as a mikrolet or angkot, which carry 12 to14 passengers, and which 

are owned and managed by individuals or small enterprises. 

 

RESEARCH DESIGN AND METHODOLOGY 

 

This research may be described as primarily quantitative in nature, although it employs 

qualitative elements. Data were quantitatively collected and analysed but the choice and 

range of measures and the interpretation of the results involved elements of judgment. 

In general, the analysis was carried out in two stages. First, the levels of combined 

housing and transport affordability were measured using the data envelopment analysis 

(DEA), method which provides an objective ratio and benchmarking method. At the 

second stage, the descriptive measure of urban compaction was developed to evaluate 

the current state of compactness in the 22 municipalities, where data permitted. This 

was followed by an investigation to identify whether relationships exist between urban 

compaction and affordability of housing and transport, using Tobit regression analysis.  
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Housing and Transport Affordability using Data Envelopment Analysis (DEA)   

While studies examining housing and transport affordability generally apply a simple 

(cost to income) ratio method which is easy to comprehend, they could provide better 

insights by using more advanced measures for affordability calculation and comparison. 

This paper introduces a new approach to measuring and ranking housing and transport 

affordability by using the data envelopment analysis (DEA) method. The DEA method 

is a non-parametric efficiency measurement method developed by Charnes, Cooper, and 

Rhodes (1978), and originally designed to evaluate the relative efficiency of a set of 

peer entities called decision-making units (DMUs) performing similar tasks (Cook & 

Zhu, 2005). DMUs are generic and flexible, and can refer to cities, governments, banks, 

universities, or other entities being observed (Cook & Zhu, 2008). DEA employs linear 

programming to estimate relative efficiency based on the ratio of weighted outputs to 

weighted inputs: 

 

Efficiency = 
                       

                      
 

   

By using the DEA model, this study examined the performance in terms of affordability 

(labelled as ‗efficiency‘ in a DEA framework) of the 22 municipalities. Each 

municipality was treated as a DMU and the efficiency was measured as affordability. 

The evaluation results then indicate which municipality is ‗efficient‘ or, in this case, 

‗affordable‘.  

Since the initial model of DEA was introduced by Charnes, Cooper, and Rhodes 

(1978), widespread acceptance and use of the method has been recognised in many 

fields (Bowlin, 1998; Seiford & Thrall, 1990). The approach has been applied in a 

variety of practices, including public health, education, the military, and transport 

(Bowlin, 1998). In the transport sector, DEA approaches have been extensively used to 

evaluate the efficiency of different practices, such as airlines (Adler & Golany, 2001; 

Chiou & Chen, 2006), airports (Martín & Román, 2006; Sarkis, 2000), public transport 

(Karlaftis, 2004; Sheth, Triantis, & Teodorović, 2007), and recently, oil vulnerability 

benchmarking (Leung, Burke, Yen, & Cui, 2016). In the housing sector, a more limited 

use of the DEA approach has been applied to evaluate the performance of housing 

policy (Li & Xu, 2016), as well as housing industry and property management 

(Avkiran, 2006; Juan, 2009; Sepehrdoust, 2011).  
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The main reason for choosing the DEA approach is to generate objective indices 

without subjectively setting any weight, as has been done in the simple ratio method, 

which gives an equal weight setting to both expenditure and income. The optimal 

weights for both inputs and outputs are assigned during the calculation based on the 

observed data, and are unique for each DMU (Cooper, Seiford, & Tone, 2007; Leung et 

al., 2016). Furthermore, concerns around defining an objective and suitable benchmark 

that can be applied across any geographical and socio-demographical entity have been 

the topic of continuing debate in the housing and transport affordability literature 

(Bramley, 2012; Gomez-Lobo, 2011; Venter & Behrens, 2005). Setting up a benchmark 

is important not only for inter-country, regional, city, or even household group 

comparison, but also for the implications for housing and transport policy, for example, 

in a priority setting for improving the affordability level of an area or of household 

groups. In DEA, each DMU is compared to measure the relative efficiency. Thus, 

DMUs with the best combination of inputs and outputs are the most affordable locations 

relative to others included in the observation. The best performing DMUs will generate 

the frontier line and be set as the benchmark for ranking the affordability level of other 

locations in the observation area. As the benchmark, these DMUs are set as the 

reference (peer) against other DMUs to improve their affordability level.  

The first widely applied DEA model, the Charnes, Cooper, Rhodes (CCR) version, 

which had an input orientation and assumed a constant return to scale, is used. This 

model can be expressed by: 

 [CCR]                                                                             (1) 

s.t.  ,                                                               (2) 

                                                                                                    (3) 
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where hq is the affordability score of location q. It is supposed that there are in total I 

locations to be evaluated, each of which has J types of inputs and R kinds of outputs. y 

and x are the observed DMU‘s output and input values, while  and are the 

multipliers corresponding to output r and input j of location q, respectively. From the 

above CCR model, the optimal input/output multipliers can be determined. 

Outputs are those factors we usually try to maximise (e.g., profit, revenue, income, 

products, etc.), while inputs are those factors we usually try to minimise (e.g., costs, 

materials, personnel, etc.). Referring to the relevant literature on location affordability 

(CTOD & CNT, 2006; Haas, Newmark, & Morrison, 2016; Haas et al., 2006; Isalou et 

al., 2014; Mattingly & Morrissey, 2014; Vidyattama et al., 2012), we use housing cost  

(rent cost and operational and maintenance cost) and transport cost (fuel, engine oil, 

maintenance and repairs, and public transport and other costs) as the input variables and 

household income as the output variable. Data used to explore housing and transport 

affordability across the three metropolitan regions was obtained from the 2014 National 

Social Economic Survey (SUSENAS). The SUSENAS is an annual household 

consumption survey that contains information on households‘ expenditure, including 

housing and transport. Table 3 shows further details on the input and output variables: 

Table 3. Input and output variables for DEA housing and transport affordability  

Variables 

Input HOUSING COSTS 

1 RENT Rental costs for both renter and owner-

occupied houses 

2 O&M Operational and maintenance costs:  

 Utility costs (electricity, water, gas, LPG, 

etc.)  

 Minor repairs and maintenance costs 

 Neighbourhood maintenance fee 

 TRANSPORT COSTS 

3 FUEL Fuel costs 

4 OIL Engine oil/lubricant costs 

5 REP Vehicle maintenance and minor repairs costs 

6 PT
*
 Public transport and other costs  

Output HOUSEHOLD INCOME 

1 EXP
**

 Total household expenditure (incl. food and 

non-food consumption, taxes and insurances, 

but not savings) 
*
 PT covers expenses from public transport fares (incl. airplane), parking fees, tolls, and other costs. This 

aggregation has made it impossible to exclude long-trip and non-daily travel, and to separate the private 

and public transport costs.  
**

 The Indonesian Bureau of Statistics (BPS) could not release household income data, thus total 

household expenditure is used as a proxy for income.  

ru jv
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The household level data for each variable were aggregated at the area unit level 

(municipality) using median values, because the household identification data for 

households‘ total expenditure dataset was not disclosed by the BPS. Thus, it is not 

possible to match each household‘s housing and transport expenditure data to their 

income data and to calculate affordability ratio for each household or group of 

households. This results in limitations where variation across household type (e.g., 

household structure, size, and level of income) could not be analysed, and was hidden 

by data aggregation. 

Application of DEA requires that the functions relating inputs to outputs have the 

mathematical property called isotonicity (Banker, Charnes, Cooper, Swarts, & Thomas, 

1989; Bowlin, 1998; Charnes, Cooper, Golany, Seiford, & Stutz, 1985), which means 

that an increase in any input should result in an increase in output, or in having a 

positive correlation. Table 4 displays the correlation coefficients between input and 

output variables. All correlation coefficients are significantly positive, suggesting that 

the data set satisfies the isotonicity property. Table 5 presents the descriptive statistics 

of the variables used in the DEA models. 

 

Table 4.  Correlation of input and output variables 

 Input 
Output 

Housing Costs Transport Costs 

  RENT O&M FUEL OIL REP PT EXP 

Input Rental Cost (RENT) 1       

 House O&M Cost 

(O&M) 

.821 1      

 Fuel Cost (FUEL) .641 .715 1     

 Engine Oil Cost 

(OIL) 

.703 .688 .543 1    

 Vehicle Minor 

Repairs & 

Maintenance Cost 

(REP) 

.529 .504 .317 .534 1   

 Public Transport & 

Other Cost (PT) 

.518 .665 .501 .451 .386 1  

Output Total Expenditure 

(EXP) 

.871 .924 .765 .763 .580 .728 1 
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Table 5. Descriptive statistics of the inputs and outputs variables for DEA models  

(in Indonesian rupiahs) 

Variables Mean Minimum Maximum Std. Dev. 

Input Housing Cost RENT 440,681.82 138,000.00 747,000.00 188,265.11 

  O&M 171,850.00 85,000.00 260,000.00 51,909.81 

 Transport 

Cost 

FUEL 145,200.00 65,000.00 232,000.00 41,048.23 

  OIL 34,204.55 30,000.00 41,000.00 2,594.22 

  REP 42,713.64 25,000.00 69,000.00 10,496.45 

  PT 88,045.45 30,000.00 140,000.00 27,703.32 

Output Total 

Expenditure  

EXP 3,174,335.02 1,460,952.38 4,636,116.33 867,532.20 

1 USD = 13,769.57 IDR (in 2018)  

 

Measuring Urban Compaction  

Urban compaction typically involves attributes such as density, mixed use, 

intensification, accessibility, and public transport usage (Burton, 2000b; Elkin, 

McLaren, & Hillman, 1991; OECD, 2012; Thomas & Cousins, 1996; Xie, 2010). In 

seeking to provide empirical data for assessing urban compactness, this study is 

hampered by the absence of available and comparable data for all municipalities. Due to 

the given limitation, the urban compactness indicators employed in this study are listed 

in Table 6. It should be noted that these indicators may not be a perfect reflection of the 

compact city dimension they are designed to measure, and obtaining values for each 

indicator involved a wide range of calculations.  

Density is the basic feature of urban compaction, which can be measured in terms 

of physical density and perceived density (Cheng, 2009; Min, 2014). This study, 

however, focuses only on the physical approach. In addition to population and 

household density, a higher density form of housing and road density is included as 

indicator of densification (Burton, 2000a; Kustiwan, Nuryanto, & Kurniadi, 2007; Min, 

2014). The share of small-size dwellings of the total housing stock (SHOUSE) is a 

proxy for a higher density housing form, which covers all from low- to high-rise 

housing. ROADENS represents the density of a street network within an area, and 

covers all hierarchies of road. 

A mix of uses is another feature of the compact city that is regarded as a key to a 

better quality of life. The mix of different urban activities and services within an area 

should improve its accessibility, increase walking or cycling trips, and reduce 

automobile use. Mix of uses involves many aspects; however, this paper includes only 
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the provision of key facilities and services (Burton, 2000b; Kustiwan et al., 2007; Xie, 

2010) and balanced urban activities, particularly jobs and housing (Lin & Yang, 2006; 

Xie, 2010) due to data limitation. 

 

Table 6. Urban compactness indicators for the JMA, BMA, and MMA 

Compaction 

Attributes 

Variables Indicators Measurement Sources 

Density POPDENS Gross population 

density 

Number of persons in 

administrative district, 

2016 (persons/sq.km) 

Regions in 

Figure, 2017  

 HHDENS Gross household 

density 

Number of household 

in an administrative 

district, 2014 

(households/sq.km) 

Regions in 

Figure, 2015  

 SHOUSE The proportion of 

small-sized 

houses (higher-

density dwellings)  

Percentage of housing 

stock made up of small 

dwellings (<= 49 m
2
) 

in 2010 (%) 

Population 

Census, 

2010 

 ROADENS Road density Length of road per 

administrative district 

in 2016 (km/sq.km) 

Regions in 

Figure, 2017  

Mix of uses - 

provision of key 

facilities and 

services 

EDU Education 

facilities  

Number of education 

facilities (primary to 

high school) per 

administrative district 

in 2016 (unit)  

Regions in 

Figure, 2017  

 HEALTH Health facilities 

density 

Number of health 

facilities per 

administrative district 

in 2016 (unit) 

Regions in 

Figure, 2017  

 WATER Households with 

access to piped 

water 

The proportion of 

households with piped 

water access in 2010 

(%) 

Population 

Census, 

2010 

 ELECTRICITY Households with 

access to 

electricity 

The proportion of 

households with 

electricity access in 

2010 (%) 

Population 

Census, 

2010 

Mix-use:  

job-housing 

balance 

JOB Job concentration The ratio of enterprises 

to economically active 

residents in 2016 

(enterprises/persons) 

Economic 

Census, 

2016 

Intensification 

 

GROWTH Density growth 

rate 

Percentage of changes 

in gross population 

density 2010–2015 

(%/year) 

Regions in 

Figure, 2016  

 

Intensification is generally defined as the process of making cities more compact 

(Burton et al., 1996). The main reason for intensification is to ensure the fullest use of 

urban land, either by urban infill development or creation of a new town (Jabareen, 

2006). It is indicated by several aspects, such as an increase in population growth and 

density, an increase in urban infill and new development, an increase in the mix of uses 
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within a city boundary, and an increase in the use of an individual building (Burton, 

2002; Kustiwan et al., 2007; OECD, 2012). In this paper, intensification is measured 

only by the change in population density. 

 

RESULTS AND DISCUSSIONS 

 

Housing and Transport Affordability in the JMA, BMA, and MMA 

Results obtained from the DEA model are displayed in Figure 2 and Table 6. They 

show that for housing affordability, only Karo Regency on the peripheries of the MMA 

and Depok City on the peripheries of the JMA are considered as ‗affordable‘ compared 

to others being observed, with a DEA score of 1.00. The results suggest that housing 

costs spent by households in these municipalities are relatively affordable for their 

given income. The least affordable is North Jakarta city in the core of JMA. Further 

investigation into the affordability of housing in relation to spatial variation 

demonstrates that the results in the MMA support both the location theory and previous 

studies suggesting that the outlying areas are more affordable than the city core (Isalou 

et al., 2014; Mattingly & Morrissey, 2014). This is not completely the case in the JMA 

and the BMA; some municipalities in the peripheral areas are less affordable than those 

in the core areas (see Figure 2), for example, South Tangerang and Tangerang City in 

the JMA. This outcome may be explained by the fact that these two are the bordering 

municipalities of the Jakarta Special Region, where the functional and spatial 

integration with Jakarta is at its utmost. The adjacent municipalities received most of 

the spillover demand for housing from Jakarta, resulting in higher land and housing 

prices. Another possible explanation is the privatisation process of the peripheral areas 

in metropolitan Jakarta. Suburban development in the JMA is greatly influenced by the 

private sector; one example is the development of the ‗residential new town‘, 

responding to the demands of the middle- and high-income group (Firman & Fahmi, 

2017). Bumi Serpong Damai (BSD) in South Tangerang City is the largest of this kind 

in the JMA, and is mostly comprised of gated communities with international standard 

urban public facilities and amenities. In recent years, BSD and other residential new 

towns on the fringe of metropolitan Jakarta have turned into more independent new 

towns with strong economic bases, and are becoming the new urban centres in the 

peripheries (Firman & Fahmi, 2017; Winarso et al., 2015).   
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The transport affordability model produces higher affordability scores than that of 

housing, with an average of 0.917 (see Table 6). Nine municipalities are ‗transport 

affordable‘; six of these are located in the JMA. This result shows that the JMA is more 

affordable in terms of transport, probably due to broader mass public transport options 

for its residents, such as the bus rapid transit system (Trans Jakarta) and the commuter 

trains that connect the peripheral areas to the core areas. This study found that the 

affordability scores in the JMA varied across the core and periphery areas, which may 

be related to findings from previous studies suggesting that metropolitan Jakarta has 

turned from a monocentric into a multicentric metropolitan region (Firman & Fahmi, 

2017; Winarso et al., 2015). Meanwhile, the monocentric pattern is more nuanced in the 

BMA and in the MMA (see Figure 2), where transport affordability decreased as the 

distance from the core areas increased. In these metropolitan areas, the results confirm 

the centre–periphery assumption that households in the core areas are better off than 

those in the peripheries. 

 

 

Figure 2. Housing, transport, and overall affordability 
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Table 7. DEA affordability scores 

 

When combined, the overall affordability scores show the influence of transport 

costs. These findings support the argument that incorporating transport costs into 

housing affordability measurement will reveal true affordability. In many cases, 

municipalities with low housing affordability score better when transport costs are 

included. Thirteen municipalities are considered as affordable and the lowest 

affordability score is 0.810, which is higher than the average of the housing 

affordability scores, at 0.619. Including transport costs in affordability measures also 

demonstrates the cross-subsidy effect between housing and transport costs. Often, 

households try to optimise their budget by choosing to live in a higher housing price 

area (e.g., the inner city) to reduce their transport costs and vice versa. This trade-off 

can be seen in the case of Central Jakarta, Bandung, and Medan City, as well as in 

Bogor and Tangerang Regency. The first three municipalities have relatively lower 

housing affordability, and were at the bottom of the affordability ranking (18th, 15th, 

and 17th respectively). However, these are the core cities of the JMA, the BMA, and the 

MMA, which theoretically have better transport options and accessibility, and thus 

better transport affordability, supported by their DEA scores of 1.00 for transport 

affordability. The transport cost has offset their high housing cost burden, so at the 

Metropolitan Area Municipalities Housing 

Affordability 

Transport 

Affordability 

H+T 

Affordability 

JMA Core South Jakarta 0.852 1.000 1.000 

East Jakarta 0.816 0.976 1.000 

Central Jakarta 0.742 1.000 1.000 

West Jakarta 0.816 1.000 1.000 

North Jakarta 0.684 0.873 1.000 

Peripheries Tangerang Regency 0.910 0.825 1.000 

Tangerang City 0.841 1.000 1.000 

South Tangerang City 0.695 1.000 1.000 

Bogor Regency 0.942 0.707 0.949 

Bekasi Regency 0.889 1.000 1.000 

Bogor City 0.831 0.852 0.963 

Bekasi City 0.763 0.892 0.893 

Depok City 1.000 0.994 1.000 

BMA Core Bandung City 0.755 1.000 1.000 

Cimahi City 0.872 0.864 1.000 

Peripheries Bandung Regency 0.828 0.727 0.890 

West Bandung Regency 0.754 0.928 0.943 

Sumedang Regency 0.784 0.855 0.879 

MMA Core Medan City 0.751 1.000 1.000 

Peripheries Binjai City 0.771 0.706 0.969 

Deli Serdang Regency 0.830 0.977 1.000 

Karo Regency 1.000 1.000 1.000 

Average 0.824 0.917 0.977 
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combined affordability ranking, the three cities perform better (ranked 1st) and are 

considered to be affordable locations (see Table 7). On the other hand, householders 

living in Bogor and Tangerang Regency are considered to have a lower housing cost 

burden because these municipalities ranked 2nd and 3rd in affordability ranking, yet are 

regarded as worse off in terms of transport (ranked 13th and 11th) compared to other 

municipalities included in the observation. The cross-subsidies between housing and 

transport costs are captured by the DEA calculation revealed in the combined 

affordability ranking, where Tangerang Regency is considered an affordable 

municipality, with DEA scores of 1.00, and where Bogor Regency ranked fourth.  

 

Urban Compaction in the JMA, BMA, and MMA 

Overall, on a metropolitan scale, the JMA demonstrated greater urban compaction than 

the BMA and the MMA. Figure 3 shows that the core areas of the three metropolises 

have a higher population and household density than the peripheries. Cities, which are 

typically occupied by a larger population within a smaller area than regencies, are also 

denser. The JMA is unquestionably the densest metropolitan area of all, where the core 

also has the highest population and household density. The data show that population is 

still heavily concentrated in the core areas, especially in the BMA and the MMA, 

implying a greater degree of monocentricism. In the JMA, however, it can be seen that 

some growth centres in the peripheries, such as Tangerang, South Tangerang, and 

Bekasi city, have begun to densify. The proportion of small sized houses in the JMA 

shows that Jakarta, as the core, consists of more small sized dwellings than the 

peripheries. It is possible to deduce that a greater higher-density housing arrangement 

present in Jakarta might be attributed to its limited and extremely expensive land. 

However, an equal explanation may not apply to the BMA and the MMA. Findings on 

these two metropolitan areas revealed that in an Indonesian context, a smaller dwelling 

does not necessarily mean a higher density settlement, nor is it simply related to land 

constraints and land prices. It could be argued that income might play a greater role in 

the case of the BMA and the MMA: the lower the income, the smaller the house. 

Another density indicator, road density, presented consistent results about the core and 

peripheries pattern in the three metropolitan areas. Moreover, the result shows that the 

MMA is outranked in urban road infrastructure provision, while the Jakarta Special 

Region is relatively superior. 
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Figure 3.  Density in the JMA, BMA, and MMA 

Further investigation of the indicators for intensification shows a different pattern; 

population and density growth is higher in the peripheries (Figure 4). Lower population 

as well as density change in the core areas is likely to be attributed to the highly 

competitive land market in these areas, where residential activities often have to give 

way to commercial activities (Chiu, 2012; Firman & Fahmi, 2017). A higher increase of 

population in the peri-urban areas might indicate a trend towards a suburbanisation 

process. However, as the change of density pattern also shows a greater densification 

process in the peripheries, it might also indicate the presence of ongoing intensification 

in that area that may lead to concentrated decentralisation, which is often referred to as 

the new form of the compact city (OECD, 2012). This observation is supported by 

previous studies suggesting that the urban fringes of metropolitan Jakarta are 

experiencing a post-suburbanisation process. New growth poles within the peripheral 

area of the JMA emerged from the previous industrial estates and residential new towns, 

which, in becoming a new self-contained city, turn the JMA into a multicentric 

metropolitan region (Firman & Fahmi, 2017; Hudalah & Firman, 2011; Winarso et al., 

2015). A recent study by Wahyudi, Liu, and Corcoran (2018) on land use changes in the 

JMA confirmed that over the last 20 years, urban growth in the peripheral areas of the 

JMA increased faster than that within the core. Yet, in the absence of spatial data, such 

0

10

20

30

40

50

60

70

S
o
u

th
 J

ak
ar

ta

E
as

t 
Ja

k
ar

ta

C
en

tr
al

 J
ak

ar
ta

W
es

t 
Ja

k
ar

ta

N
o

rt
h

 J
ak

ar
ta

T
an

g
er

an
g

 R
eg

en
cy

T
an

g
er

an
g

 C
it

y

S
o
u

th
 T

an
g

er
an

g
 C

it
y

B
o

g
o

r 
R

eg
en

cy

B
ek

as
i 

R
eg

en
cy

B
o

g
o

r 
C

it
y

B
ek

as
i 

C
it

y

D
ep

o
k

 C
it

y

B
an

d
u

n
g

 C
it

y

C
im

ah
i 

C
it

y

B
an

d
u

n
g

 R
eg

en
cy

W
es

t 
B

an
d
u

n
g

 R
eg

en
cy

S
u
m

ed
an

g
 R

eg
en

cy

M
ed

an
 C

it
y

B
in

ja
i 

C
it

y

D
el

is
er

d
an

g
 R

eg
en

cy

K
ar

o
 R

eg
en

cy

Core area Peripheries Core area Peripheries Core

area

Peripheries

JMA BMA MMA

Population Density in thousands (person/sq.km) Households Density in thousands (households/sq.km)

Road Density (km/sq.km) Proportion of Small-Size Houses (%)



226 

as the change of land use, and increase in urban infill development, which could be used 

to capture a more accurate portrait of intensification, these results need to be interpreted 

with caution, particularly for Bandung and Medan metropolitan areas.  

Figure 4. Change of population and density (2010-2015) in the JMA, BMA, and MMA 

Figure 5. Education and health facilities in the JMA, BMA, and MMA 
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Several studies have shown that the mix of uses not only means closer proximity to 

various facilities and services, but also that a greater number of facilities are likely to be 

located within smaller territories (Burton, 2000b; Chen, Jia, & Lau, 2008). The data 

shows that the availability of key facilities and services is concentrated in areas of 

higher density. Similar patterns with densification occur where core areas of the BMA 

and the MMA are superior to their suburban areas, while in the JMA, some 

municipalities in the peripheries with higher density have also shown better provision of 

urban facilities, supporting the argument of the post-suburbia effect of the JMA. The 

reason for this has been suggested by many studies: as urban density increases, 

economies of scale are exploited because minimum densities of population are required 

for certain facilities to be economically viable (Chen et al., 2008).  

 

Figure 6. Water and electricity services in the JMA, BMA, and MMA 
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Figure 7. Job concentration in the JMA, BMA, and MMA 
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affordable units (Aurand, 2010; Downs, 2002). Thus, as we assume that urban 

compactness potentially maintains or promotes housing affordability, positive signs 

were expected for all compact city indicators that were selected as the explanatory 

variables. In addition, we included one binary variable, ‗CORE‘, representing whether 

the municipality is located in the core of the metropolitan area. As a concentration of 

population, jobs, and key urban facilities, it is assumed that core areas have greater 

compactness than peripheries, thus a positive sign is expected.  

A Tobit model allows us to incorporate only one bound of the dependent variable, 

while DEA scores are constrained between 0 and 1. Therefore, by taking the logarithm 

of the DEA affordability scores, the dependent variable could be converted so that it has 

only one bound (Oum & Yu, 1994). For ease of interpretation, however, the signs of the 

regression coefficients are reported in accordance with the original form. The estimation 

results are presented in Table 8.  

The outcomes of the Tobit model revealed the influence of urban compaction on 

combined housing and transport affordability. A positive correlation was found between 

five attributes of urban compaction and the overall affordability, as expected. This result 

is statistically significant at the p = 0.01 level (HHDENS, SHOUSE, JOBDENS) and p 

= 0.10 level (EDU, WATER). On average, one unit increase in household density 

(HHDENS), proportion of high-density houses (SHOUSE), job opportunities (JOB), 

education facilities (EDU), and proportion of households with piped water access 

(WATER) will lead to an increase in location affordability of 8.55%, 1.64%, 98.33%, 

4.14% and 0.45%, respectively. Two variables, ROADENS and CORE, have negative 

coefficients that are significant at the p = 0.10 level. The coefficient of ROADENS 

indicates that a one unit increase in road density will decrease the affordability score by 

3.77%, while according to the associated estimated parameter, CORE makes a negative 

contribution to affordability, which means that municipalities located in the core areas 

are less affordable. The standardised estimates show that centrality (CORE) has the 

biggest influence on the combined housing and transport affordability, while house size 

has the least. 
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Table 8. Results of Tobit model 

Regressor Coefficient Standardised 

Coefficient 

z value 
b
 

Constant –0.3709
***a

 –0.1350
***

 –3.684 

HHDENS   0.0855
***

   0.1429
***

   2.585 

SHOUSE   0.0164
***

   0.0174
***

   2.734 

JOBDENS   0.9833
***

   0.0554
***

   2.960 

ROADENS –0.0377
***

 –0.1745
***

 –3.023 

EDU   0.0414
*
   0.0355

*
   1.845 

WATER   0.0045
*
   0.0589

*
   1.861 

CORE –0.5640
***

 –0.2776
***

 –4.615 

Sigma = 0.034196 (0.00849182) Log-likelihood = 10.71310 

Akaike criterion = –3.426203  

No. of obs. = 22 Left-censored observations = 15 
a
 (***) and (*) indicate the significance of the estimates at the 1% and 10% levels, respectively. 

b
 The Z-statistic of the parameter estimates 

 

Density features of urban compaction represented by gross household density 

(HHDENS) and proportion of small-sized houses (SHOUSE) indicate that higher 

density may promote overall housing affordability: the higher the residential density and 

the proportion of small-sized or high-density housing, the more likely it is that housing 

and transport within cities in the JMA, the BMA, and the MMA will become more 

affordable. This finding supports the arguments in prior studies, which have noted the 

potential for high-density cities to ensure housing affordability by using less space and 

increasing density to accommodate their population (Aurand, 2010; Downs, 2002). In 

some countries, including Indonesia, the land is predominantly owned by individuals, 

and land cost is one of the main determinants of housing prices (Davis & Heathcote, 

2007; Kok, Monkkonen, & Quigley, 2014; Winarso, 2002). It can thus be suggested that 

efficient use of the land resource as promoted by the compact city approach, particularly 

higher-density and vertical housing development, should be pursued in order to 

maintain and promote the affordability of housing in an area.  

JOB is a proxy for the concentration of employment opportunities within an area. 

The literature has mentioned that urban compaction includes greater concentration and 

access to jobs (Burton, Jenks, & Williams, 2000; Neuman, 2005; OECD, 2012). The 

regression model indicated that, generally, the level of overall affordability in the JMA, 

the BMA, and the MMA would increase as job opportunities within municipalities 

increase. It seems possible that this result is due to reduced household travel expenses 
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that might occur from shorter travel to work in municipalities with greater job 

opportunities. 

The ‗mix of uses‘ features of the compact city approach, as represented by the 

provision of education facilities (EDU) and water services (WATER), further supports 

the arguments that suggest a positive relationship between greater compactness and 

affordability. As the number of education facilities in a city increase, it is more likely 

residents will satisfy their daily travel to school within the vicinity, thus lowering their 

transport expenditure. It can also be seen that living in a house that has an urban piped 

water service provided by a local state-owned enterprise (known as PDAM) positively 

influences the affordability of housing. On average, this level of urban piped water  

service is around 16%, and is mostly concentrated in central and high-density areas. 

Households living outside the PDAM service area have to acquire water from many 

different sources — bore well, artesian well, or other sources — which in some cases 

consumes more of their budget.  

Contrary to expectations, this study found a negative relationship between 

ROADENS as a proxy for accessible location and combined housing and transport 

affordability. The estimated parameter suggests that municipalities with better (road) 

access are less affordable. Figure 3 shows that municipalities with high levels of road 

density are heavily concentrated in the core areas of the JMA and the BMA, which 

implies that road infrastructure provision in Indonesia is still heavily concentrated in 

major cities within the main island of Java. As one of the main indicators of urban 

development, the economic value of having a better road network will drive land values 

up, which then influences housing prices and affordability. On the other hand, the 

expected reduction in transport cost from higher accessibility is insufficient to outweigh 

housing cost, and so increases the combined H+T affordability. Besides the fact that 

locations with higher road density are mostly located in the core areas where land and 

housing prices are higher, studies suggest that areas with higher road density also have 

relatively higher travel demand (Bento, Cropper, Mobarak, & Vinha, 2005; Small & 

Van Dender, 2007; Su, 2011). Because the public transport system in Indonesian cities 

is relatively substandard (Susilo, 2017), more roads often mean more private vehicles, 

which might be an influence on householders‘ travel behaviour and transport expenses. 

For a similar reason, this inconsistent result applies to the last explanatory variable, 

CORE. Although the observed affordability scores show that the combined affordability 
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scores are better in the core areas, the regression estimates indicate the opposite. It 

seems that, generally, core areas are still too expensive, unless the advantage of having 

better access and broader affordable transport options such as reliable public transport, 

walking, and cycling, can be captured by households living in these areas.  

Overall, the tobit regression results show that five indicators representing key 

compact city‘s features (higher density housing, better access to key facilities, and job-

housing balance) are positively related to affordability. This information provides 

empirical evidence and has important implications for Indonesian urban policies. 

Planning policy priorities for urban compaction that may support housing and transport 

affordability should therefore be to promote strategies such as vertical housing 

development, transit oriented development (TOD), betterment of urban infrastructure 

services, and development of  contained urban centres and sub centres within 

metropolitan areas.  

 

CONCLUDING REMARKS 

This study was designed to examine housing and transport affordability in three 

Indonesian metropolitan regions and its association with urban compactness. The 

overall affordability results demonstrated a cross-subsidy effect between housing and 

transport expenses, because some households in the JMA, the BMA, and the MMA 

tried to find the most efficient combination of their budget spending. The DEA 

affordability scores showed that in the conventional housing affordability measure, the 

level of affordability increases as households live further from the cores. However, as 

transport costs were incorporated, this does not appear to be the case. Findings on the 

relationship between compactness and affordability are consistent with the arguments 

that the compact city approach has the potential to improve housing affordability, 

particularly when transport costs are combined. This study has been one of the first 

attempts to measure affordability using the data envelopment analysis (DEA) method 

and to further explore whether it is linked with several attributes of urban compaction.  

    However, the generalisability of these results is subject to certain limitations 

because the observed variables for urban compaction in this study do not 

comprehensively represent the concept. The variables applied are far from exhaustive, 

but are limited by publicly available data. For example, if the GIS data of land use were 

available for every municipality, then indicators such as spatial relationships between 
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various land uses could be used to better describe the mix of uses in the observed 

municipalities. To identify the influence of the compact city concept on housing 

affordability more precisely, we recommend achieving a more extensive and reliable 

measure on urban compaction or housing and transport affordability by undertaking an 

in-depth investigation in a single case study, because issues such as different format and 

base year of spatial and statistical data in Indonesia are profound. A questionnaire based 

survey on urban compaction attributes is a plausible approach to take in order to gain 

supplementary data.   

 The findings of this study also have a number of practical implications. This study 

suggests that complementary strategies are needed to guide the application of compact 

city policy in Indonesia to ensure housing affordability. The higher-density housing 

program, such as vertical housing, should be strengthened, as should key urban facilities 

and infrastructure provision. The regression results of road infrastructure imply that it is 

important to also focus on a non road-based transport system network, such as rail-

based mass public transport, which may assist in promoting transport affordability in a 

compact urban form.   
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9. Conclusion 

This chapter provides a general summary of the thesis, its contributions, limitations and 

opportunities for future research. First, a brief overview of the research topic and 

methodology is provided.  This is followed by summary of key findings which are 

presented as a restatement of the objectives and outcomes of the thesis. Then, this 

chapter points out the contributions of the research, study limitations and future research 

directions. 

9.1  Research Summary 

The aim of this study was to investigate the relationship between compact cities and 

housing affordability. The compact city is a major planning concept that has been 

widely adopted, but the interpretation of the term is unclearly defined and contextually 

applied. Therefore, this thesis reviewed previous studies of urban compaction, and 

qualitatively explored the perceptions and implementation of the compact city concept 

in a new context (three Indonesian metropolises) to provide a conception of urban 

compaction in Asian developing countries. The qualitative approach taken to gain an 

understanding of the concept was new in the Indonesian context, but this was also the 

first study to apply Kingdon‘s (1995) policy streams as the analysis framework. 

Housing affordability is one of the most important social concerns of the compact city 

approach. Despite the extensive literature on the subject, the association between urban 

compaction and housing affordability remains inconclusive (Anthony, 2003; Aurand, 

2010; Burton, 2003; Carlson & Mathur, 2004; Mattingly & Morrissey, 2014; Rérat, 

2012); empirical evidence in the context of developing countries in particular, is still 

lacking. In response to these gaps in the research, this thesis examines the link between 

urban compaction attributes and level of housing affordability using multiple levels of 

analysis (neighbourhood and metropolitan scale) in three metropolitan areas in 

Indonesia (Jakarta, Bandung and Medan metropolitan areas). Furthermore, the 

definition and measurement of housing affordability in accounting for socio-spatial 

variation is an ongoing debate (Acolin, 2017; CNT, 2010; Litman 2014, 2018; Saberi, 

2017; Smart, 2017). Therefore, this research integrated a transport cost component to 

provide a more comprehensive measure of housing affordability, and proposed a new 

method as an additional measure for housing and transport affordability, using the data 

envelopment analysis (DEA) method. This research used primary survey data for the 
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Bandung Metropolitan Area to explore the empirical relationship between urban 

compaction and affordability, while secondary data were used for Jakarta, Bandung, and 

Medan metropolitan areas to examine the relationship at the metropolitan scale.  

The findings of this thesis may shed light on the relationship between urban compaction 

and housing and transport affordability at both neighbourhood and metropolitan level in 

the context of cities in developing countries. Whilst we have a considerable amount of 

studies published in developed countries context (Burton, 2000b; Nelson et al., 2004; 

Voith, 2004; Aurand, 2010), the findings of this thesis complement those of few earlier 

studies in developing countries context (Xie, 2010; Zhang, 2000). First, the outcomes of 

Task 1 show that Indonesian stakeholders —government officials, academics, private 

developers, urban residents — see urban compaction as an important planning approach 

for future urban development in Indonesia. However, its implementation has proven to 

be a challenge; after ten years of the adoption of the compact city concept in the 

national urban planning and development policy in Indonesia, no single city is 

identified as a compact city. Non-specific and unclear guidelines for implementation at 

the local level, and cultural adaptation, were identified as probable causes. Vertical 

housing and transport oriented development (TOD) programs have gained more 

attention in the Indonesian urban planning and development agenda during the last two 

years, and should flow through to more visible changes to Indonesian cities in future 

years. A continuing role for policy entrepreneurs or policy advocates is needed to 

ensure the compact city remains on the policy agenda and is successfully applied. 

Secondly, the examination of combined housing and affordability in Indonesian cities in 

Task 2 and 4, both at the neighbourhood and metropolitan levels, has shown that 

incorporating transport costs influences the overall affordability pattern. This further 

confirms the need to incorporate transport in housing affordability analysis (CNT, 2010; 

Guerra & Kirschen, 2016; Isalou, Litman, & Shahmoradi, 2014; Mattingly & 

Morrissey, 2014). Trade-off effects between housing and transport costs were captured 

at both the neighbourhood and the metropolitan level of analysis. Some locations that 

are affordable, in terms of housing, become less affordable when transport cost 

components are included and vice versa. Income related travel behaviour, public 

transport options, and local travel demand all contribute. Further, the thesis explored an 

additional measure of housing and transport affordability using a more advanced 
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method, the data envelopment analysis (DEA), as an addition to the cost/income ratio 

method. The findings show that this measure provides a more objective way to calculate 

and rank location affordability, captures the trade-off effect between housing and 

transport costs, and offers further information on the source of unaffordability (from the 

slack values analysis). However, this measure also has some limitations. The 

affordability scores produced by the DEA method provide a relative value, which may 

change in different sets of observations. Therefore, the most appropriate use of the 

measure is as a complement to the simple ratio method, especially when benchmarking 

and inter-region comparison is performed.  

Finally, in terms of the relationship between urban compaction and affordability, the 

results show that generally, a higher degree of urban compactness, which is reflected in 

higher density and greater mix of uses, promotes housing and transport affordability at 

the metropolitan level. This further supports the arguments that the urban compaction 

approach has the potential to improve housing affordability. Household density, 

proportion of high-density form of houses, job concentration, and access to education 

and water services provides positive contributions to promoting affordability. At the 

neighbourhood level, the regression results show that higher-density housing positively 

influences overall affordability. However, a social dimension in housing provision has 

to be applied in the case where higher density housing is used to promote affordability. 

Two residential locations of public (walk-up) flats proved to be the most affordable, 

while high-rise apartments built by private developers remain relatively unaffordable 

for the urban poor. In the Indonesian context, this thesis also confirms that informal 

housing provides an alternative for the urban low-income group to be able to afford 

housing (Guinness, 2016; Tunas & Peresthu, 2010). Moreover, the outcomes also 

suggest that affordable locations are characterised by less car dependent households, as 

a result of both income related travel behaviour and spatial proximity to daily travel 

destinations. These results confirm the importance of vertical housing development 

programs, especially the national government‘s public apartment program 

(RUSUNAWA), and the TOD program that focuses on developing higher density 

housing in proximity to rail stations, in order to provide affordable and accessible 

housing.  
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In conclusion, the following are key points that have to be considered when applying 

the compact city policy in Indonesia to ensure housing and transport affordability: 

1. Promotion of vertical housing development. 

Overall, the findings of this thesis strengthen the idea that compact urban form may 

assist the affordability of housing by promoting the development of higher-density 

housing (Voith & Crawford, 2004; Zhang, 2000), or vertical houses, in this context. The 

combination of rapid urban population growth and depletion of developable land in 

urban areas has made house structures that consume much less land seem more 

affordable options. However, the social dimension has to be incorporated in the 

provision of vertical houses to ensure affordability, especially for low-income groups.  

This requires a strong intervention from government at all levels. Current initiatives 

include the public apartment program introduced by the national government 

(RUSUNAWA) and Bandung City (APARTEMEN RAKYAT).  Yet the socio cultural 

aspect, such as the public acceptance and life-style transition from low-rise living to 

medium- to high-rise living remains an issue. As one interviewee from Bekasi Regency 

commented, ―The community still prefers to have a „landed house‟. I am not sure about 

the occupancy rate of apartments.‖ Therefore, compact city strategies should not only 

focus on the adaptation of the urban physical form but also on the processes of social 

and cultural transition to compact urban living. So far, there is only one spatial plan 

(RTR Kawasan Perkotaan Bandung Raya/BMA Spatial Plan) that has explicitly stated 

transforming social perception of high-rise and high-density living as an urban 

compaction strategy. 

2. Better accessibility to jobs, schools, and urban services. 

The results of this research imply that better accessibility may aid transport 

affordability. Improved accessibility could be gained through several aspects as 

classified in the literature: infrastructure-related, activities-related and a mixture of both 

(Bocarejo & Oviedo, 2012; Van Wee, Hagoort, & Annema, 2001). From an 

infrastructure related aspect, the provision of a high-capacity public transport network is 

a key factor in major Indonesian cities and metropolises, providing a more affordable 

mode of transport that connects residents to activity centre within cities, and connects 

urban centres in metropolitan areas. Currently, public transport in Indonesian cities is 
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dominated by road-based transport, especially paratransit — minivans with maximum 

capacity of 12-14 passengers (mikrolet/angkot) and motorcycle taxis (ojek) — which 

occupy the limited urban road infrastructure together with an excessive amount of 

private cars and motorcycles, resulting in severe traffic congestion. A bus rapid transit 

(BRT) system that has been developed since 2004 in the Jakarta Metropolitan Area 

(JMA), Transjakarta, is an option to provide faster, safer and more affordable public 

transport service. Despite the ‗moderately satisfactory‘ performance, the Transjakarta 

has been successful to reduce travel times on average by 10–20 minutes per passenger 

trip at a low-fare and to increase public transport ridership by about 0.4% in daily trips 

(Sayeg, 2015; Sutomo, Saumatmaji, & Djarwoningrum, 2007). Moreover, a rail-based 

public transport system should be given more attention. The JMA will be the first 

metropolitan region in Indonesia to have its first subway system in early 2019, while 

metropolitan regions in other developing countries have been provided with such 

systems much earlier; the Sao Paulo subway system has been operating since 1974 (De 

Vasconcellos, 2005), Delhi‘s since 2002 (Siemiatycki, 2006) and Bangkok‘s since 2004 

(Vichiensan, Miyamoto, & Rujopakarn, 2007).  

The activities related accessibility approach is linked to land-use patterns, focusing on 

the number of activity destinations which can be reached in a certain travel time and 

spatial distance. The mix of uses in a compact urban form — where houses, jobs, 

schools and other services are relatively close together — is likely to shorten travel 

distance and time, and potentially influence travel behaviour by encouraging people to 

cycle or walk to these destinations, thus becoming more affordable. On a metropolitan 

scale, a strategy for transition from a monocentric to polycentric urban form should be 

developed, especially in metropolitan regions. While the term compact city is mostly 

associated with a monocentric urban form (Bertaud, 2004; Gordon & Richardson, 

1997), a polycentric metropolitan area has been increasingly recognised as a compact 

city, on condition that it has urban centres that are self-contained, not overly dispersed, 

and which are linked by a well-run, efficient public transport system (Bertaud, 2004; 

Camagni, Gibelli, & Rigamonti, 2002; OECD, 2012; Yin, Mizokami, & Aikawa, 2015). 

Decentralising the concentration of social-economic activities from the core areas by 

creating or strengthening self-contained growth centres in the peripheries is a practical 

policy option. 
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Finally, the mixed approach focuses on the connection of a location (e.g., dwellings or 

offices) with a public transport system (e.g., bus and train station) (Bocarejo & Oviedo, 

2012; Van Wee et al., 2001). An integrated transport and land-use concept such as 

transit-oriented development (TOD) is an example. Both interviews and policy 

documents indicated that the TOD is one of the key features that frequently associated 

with the compact city concept in Indonesia. Allocating the development of housing and 

social-economic activity centres in proximity to public transport stations not only 

increases the efficiency of public transport provision, but also shortens the total travel 

time between the origin and destinations of daily travel, which may result in a higher 

share of public transport (Curtis, 2008; Van Wee, 2002). Therefore, it is essential that a 

TOD program and initiative, as one of the key features in Indonesian compact city 

policy, is supported into the future.  

9.2  Contributions 

9.2.1 Theoretical and conceptual contributions 

The research findings and contributions outlined in the results chapters have several 

implications for the current body of knowledge. Chapter 4 provided a modest addition 

to the conceptualisation of compact cities in developing countries. This 

conceptualisation advanced Western-planning views of densification features such as 

higher population density, to emphasise higher vertical density, especially for housing. 

It also supports the idea that the compact city concept is focused on better accessibility 

to urban services and transport (Kaido, 2006; OECD, 2012). The Indonesian perception 

of urban compaction has been applied in the result chapters to examine the link between 

compact city indicators and housing and transport affordability.  

The application of Kingdon‘s multiple streams framework in this thesis added a minor 

contribution in coding the view of urban compaction into the problem, policy, and 

political streams. By using these streams, the thesis reveals how urban problems, policy 

solutions, political acceptance, and policy entrepreneur‘s role coupled to open policy 

windows for compact city policy adoption.  
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9.2.2 Methodological contributions 

This thesis advances methodology to measure housing affordability in several ways. 

Firstly, the study is the first to include a transport costs component to explore combined 

housing and transport (H+T) affordability in a developing country with a low level of 

motorisation. The methods used in Task 2 and presented in Chapter 5 and 6 demonstrate 

the effect of transport costs in housing affordability measurement and its relationship 

with compact city features such as residential density and type of housing (e.g., multi-

storey, informal and public houses) in ways that have not been assessed before. The 

methods also allowed interrogation of links between urban and housing form and 

combined affordability patterns in varied levels of household income. These methods 

revealed a new socio-spatial aspect beyond that of previous studies (Burton, 2003; 

Guerra & Kirschen, 2016; Isalou et al., 2014) on the relationship between urban form 

and housing affordability. 

The main methodological contribution however is the use of the data envelopment 

analysis (DEA) method in addition to the generally applied ‗simple cost to income ratio‘ 

method to assess and rank locations‘ affordability for housing and transport. Chapters 5 

and 6 investigate the neighbourhood scale, covering nine residential areas within the 

Bandung Metropolitan Area (BMA) as a unit of analysis. Chapters 7 and 8 examine the 

metropolitan scale, including 22 municipalities within Jakarta, Bandung and Medan 

metropolitan areas. DEA is able to objectively compute an affordability index without 

prior subjective weightings and threshold values, as in previous affordability measures 

(CNT, 2010; Ndubueze, 2007). This thesis is one of few housing studies using the DEA 

method (Avkiran, 2006; Juan, 2009; Li & Xu, 2016; Sepehrdoust, 2011) and the first 

using DEA for calculation of affordability. The DEA method is a more straightforward 

and objective tool for inter groups, regions, city, or country comparisons of 

affordability, as an additional measure to the cost/income ratio method. 

Finally, Chapter 4 is the first study to employ a qualitative approach to gaining an 

understanding of compact city policy in Indonesia, using Kingdon‘s (1995) multiple 

streams framework for analysis. Using the multiple streams framework (MSF), this 

research revealed current perceptions and practices of urban compaction in Indonesia, 

as well as the major obstacles and key requirements for application.  
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9.2.3 Practical contributions and policy implications 

A range of applied contributions emerged from the research activities. The outcomes 

from Chapter 4 offer a nuanced understanding of the compact city concept in Indonesia, 

adding valuable insights for further development of current compact city policies in 

Indonesia.  From the neighbourhood scale analysis in Chapters 5 and 6, some key 

policies to address housing and transport affordability were identified: 1) integrated land 

use and transport planning (e.g., TOD concept); 2) public houses and informal housing; 

and, 3) public transport policies. On a metropolitan level, in addition to the importance 

of vertical housing development and higher order transit system, the results of Chapters 

7 and 8 imply that polycentric urban form, often referred to as ‗decentralised 

concentration‘, may assist the level of housing and transport affordability, particularly 

when the containment aspect is met. 

The following are the key research findings and associated policy implications: 

1. Compact city policies. 

The compact city is conceived as a sustainable urban development policy, with a 

mix of uses, vertical development, and TOD viewed as key attributes of urban 

compaction. The study revealed a need for the national government to encourage 

and to strengthen the translation of the compact city concept into a regulatory tool 

and/or guidance, especially at the provincial and local levels. Furthermore, the 

important role of policy advocates in building up knowledge about the concept and 

socio-cultural transformation to embrace high-rise and high-density living is an 

essential element for successful compact city policies in Indonesia. 

The findings of this research also showed that complementary urban development 

strategies need to be put in place to guide the implementation of a compact city 

approach in Indonesia, including a strategy on creating contained polycentric 

metropolitan areas, a higher density housing program, and the provision of key 

urban infrastructure and facilities. Also more attention should be paid to non-road 

based public transport networks, such as trains, subways, and other rail-based 

systems. Indonesian policy-makers are moving in these directions, but there is more 

to do. 
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2. Integrated land use and transport planning. 

This research shows that integrated land use and transport planning, such as the 

TOD concept, is a key strategy to ensure transport accessibility and affordability. In 

2017, the Indonesian national government has released the Ministry of Agrarian and 

Spatial Planning‘s Regulation No. 16/2017 as guidance for the implementation of 

the TOD concept in Indonesian cities. It emphasises the importance of rail-based 

transit systems, more varied types of (medium- to high-density) housing provision, 

urban design that encourages walking and the use of non-motorised transport 

modes, and the mix of land uses in developing the TOD areas. The JMA, BMA, and 

MMA have indicated the designated TOD areas in their spatial plans. Jakarta has 

stipulated their own Provincial Government Regulation No. 44/2017 as a legal base 

and technical guidance for the implementation of the TOD concept, and initiated the 

first combined vertical housing and TOD project, which may also be followed by 

other metropolitan areas in Indonesia.  

3. Public houses and informal housing policies.  

The findings have shown that public rental housing and informal housing provision 

are the affordable options for urban poor. Thus, the current program of self-

help/informal housing policy known as BSPS (Self-help Housing Assistance 

Program) should be regularly evaluated and improved to effectively support the 

affordability of housing. The national public housing policies such as the 

RUSUNAWA or public rental-housing program should be widely implemented 

especially in major cities or metropolitan areas around Indonesia, where developable 

urban land is limited. 

4. Public transport policies.  

The thesis also emphasise the importance of a comprehensive public transport 

system to capture the benefit of urban compactness. The provision of reliable, 

accessible, and affordable higher-capacity public transport system is required to 

promote combined housing and transport affordability in the three metropolitan 

areas. The results show that the JMA benefited from its more advanced transit 

system (TransJakarta and Commuter Line), thus being relatively more ‗transport 
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affordable‘ compare to the BMA and MMA. Even though the important role of 

paratransit (e.g. angkot, mikrolet, becak motor) in the three metropolises cannot be 

neglected, it is recommended to provide more attention to the implementation of 

higher capacity transit systems such as BRT and LRT systems. 

9.3 Limitations and Future Research Directions 

This thesis evaluates the association between urban compaction and housing 

affordability that focuses in a developing country context and new method for the 

statistical tests, which is seen as the research gaps in this field. More research certainly 

needs to be done in the future about the influence of compact city approach on housing 

affordability and other social equity aspects. A systematic quantitative literature review 

method would be a useful way to identify the avenue for future research in this topic.   

Compact city and housing affordability are complex concepts to define and measure, 

thus it is anticipated that this thesis involves several limitations. The main source of 

limitation in this thesis, which could be addressed in future research, is related to the 

limited scope and number of observations, and the limited accessible and available data. 

In task 1, the generalisability of the results on Indonesian stakeholder‘s perception of a 

compact city is subject to certain limits. This thesis examined three metropolitan areas 

as case studies, represented different sizes of metropolis; yet the results of the analysis 

may not be applicable to all metropolitan areas in Indonesia, particularly less populated 

metropolitan areas, such as in the eastern part of Indonesian archipelago. Furthermore, 

the results of task 1 are limited by the absence of views from key political leaders due to 

limited logistics and access. Future research with broader coverage of stakeholders that 

also incorporates quantitative survey and analysis methods on stakeholders‘ perceptions 

about the acceptability of urban compaction in Indonesia could produce a better 

understanding of compact city approach in Indonesian context. Furthermore, an 

empirical investigation on physical form of higher density development in the 

Indonesian context could shed more light on how the Indonesian conceive of the 

compact urban development approach. 

In task 2, the small number of observations and sample size obtained from the 

household survey limits the interpretation of findings in examining the relationship 

between densification and combined housing and transport affordability. As has been 
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done in task 4, future study with more locations/observations is strongly recommended 

to confirm model applicability. With regard to methodological limitation, potential bias 

from self-reported data on ‗culturally-sensitive‘ questions i.e., household income 

suggests the need to use total household expenditure as proxy for income in survey 

questionnaires for future research. Moreover, this thesis measured affordability based 

on ratio approach and the actual/observed affordability only, and did not incorporate 

other approach such as residents‘ perceptions (subjective approach) of their housing and 

transport affordability (Stone, 2006) and potential affordability of transport  (Carruthers, 

2005). Future research in this area should therefore consider other approaches to 

measure affordability to provide further insights. Residential self-selection factor and 

value of time in transport cost calculation should also be included as part of the analysis 

in order to provide more thorough comprehensions on this area of research. 

The analysis of affordability in this thesis is focused to inter-location and inter-city 

comparison. The small sample size (task 2) and lack of information on household level, 

especially disaggregated data on income (task 3 and 4) did not allow this study to assess 

affordability problem of different groups of household.  Thus, further research should 

focus on examining combined housing and transport affordability at household level 

based on their structure, size, level of income, travel behaviour, etc., and the 

relationship with urban compaction. 

The lack of publicly available and comparable data for the three case studies to examine 

urban compactness is a source of limitation in conducting task 4. The observed 

variables of compact city indicators in this thesis do not comprehensively represent the 

concept. An in-depth investigation with a single case study to have a more extensive 

and representative urban compaction measure (e.g., using primary survey to collect 

information on compact city attributes at neighbourhood/city level) should be carried 

out on future studies to validate the evidence of urban compaction‘s influence on 

affordability.  

Furthermore, this thesis used cross-sectional analysis. Future research can conduct 

longitudinal analysis at city/metropolitan level. The relationship between the changes in 

urban compactness and housing and transport affordability in the three metropolitan 

areas can produce information that is otherwise difficult to obtain through cross-
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sectional analysis. A summary of limitations and recommendations for future research 

of each research tasks that is by no means exhaustive is provided in table 9.1. 

Finally, there remain many unanswered questions about Indonesian urbanisation and 

urban management that require investigation. This includes other effects of urban 

compaction in Indonesian society, such as impact on social segregation, health and 

crime rate, and capability of citizens to adapt to high-rise and high-density living. It also 

includes a litany of issues well outside the scope of this thesis, such as whether 

Indonesian cities are ―splintering‖ (Graham & Marvin, 2002) and how more equitable 

forms of urban economic development may assist the nation. I hope to play a small role 

in these debates in future.  
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Table 9.1 Summary of limitations and avenues for future research 

Tasks/Chapters Limitations Future Research Opportunities 

Task 1: Understanding 

compact city policy in 

Indonesia/Chapter 4 

 Low representation from less populated 

metropolitan areas/cities as case studies, such 

as the eastern part of the Indonesian 

archipelago. 

 Views from key political leaders are 

unavailable due to limited logistics and access. 

 Broader coverage of stakeholders (includes 

political leader and covers more locations in 

Indonesia). 

 Incorporate quantitative survey and analysis 

methods on stakeholders‘ perceptions about the 

acceptability of urban compaction in Indonesia. 

 Further empirical investigation on physical 

form of higher density development in the 

Indonesian context. 

Task 2: Examining current type 

of densification in Indonesian 

urban settlements in relation to 

housing affordability/ Chapters 

5 and 6 

 Limited number of observations and sample 

size. 

 Potential bias from self-reported data on 

‗culturally-sensitive‘ topics i.e., household 

income. 

 Add more locations/observations to measure 

affordability using the DEA approach to 

examine model applicability.  

 Use total expenditure as proxy for income in 

survey questionnaires. 

 Incorporate residents‘ perceptions of their 

housing and transport affordability and 
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Tasks/Chapters Limitations Future Research Opportunities 

residential self-section factor as part of the 

analysis. 

 Comparative studies for different groups based 

on HH structure, size, level of income, travel 

behaviour, etc. 

 Integrate the value of time in transport cost 

variables. 

Task 3: Developing new 

method to measure 

affordability/ Chapter 7 

 The investigation of transport affordability 

focused on the actual/observed affordability 

and omitted any consideration of the potential 

affordability as suggested by Carruthers, Dick, 

and Saurkar (2005). 

 Aggregate figures are used in this study due to 

data limitations (household ID for income data 

is unavailable), which have prevented further 

investigation of the affordability problem based 

on household structure and characteristics (e.g., 

household income, size, car-ownership).  

 Longitudinal study using time series data of the 

SUSENAS to further evaluate and/or compare 

affordability of housing and transport using 

both DEA and cost to income ratio method.  

 Apply the sensitivity analysis to compare 

affordability scores from the DEA and simple 

ratio methods. 

 Further investigation to account for the 

influence of ‗mobility as service‘ (e.g., 

gojek/motorcycle, uber) on the affordability of 

transport. 
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Tasks/Chapters Limitations Future Research Opportunities 

 Limited data and information on inter-city 

commuter and travel behaviour in the three 

case studies. 

 Expand the case study to include different 

typology of Indonesian cities such as Denpasar 

metropolitan area, a tourism-oriented city. 

Task 4: Examining association 

between urban compaction and 

combined housing and 

transport affordability across 

cities/metropolitan areas/ 

Chapter 8 

 The observed variables of compact city 

indicators do not comprehensively represent the 

concept. Publicly available and comparable data 

for the three case studies to examine urban 

compactness are limited. 

 Develop a composite urban compactness index 

for each location/municipality to be regressed 

with the combined H+T DEA affordability 

scores. 

 In-depth investigation with a single case study 

to have a more extensive and representative 

urban compaction measure (e.g., using primary 

survey to collect information on compact city 

attributes at neighbourhood/city level). 
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Appendix A: Griffith University thesis preparation policy  
 

1. Inclusion of papers within the thesis 

Higher degree by research is a program of independent supervised study that produces 

significant and original research outcomes, culminating in a thesis, exegesis or 

equivalent (refer to Higher Degree by Research Thesis). Inclusion of papers within a 

thesis is not a suitable thesis format for all research projects, for example: collaborative 

projects where there may be several co-authors for each paper which may make it 

difficult for the examiner to establish the independence of the candidates work; where 

primary data is not collected, or results obtained, until late in the candidature; or where 

the research will not produce a logical sequence of papers that are able to be presented 

as an integrated whole. 

Candidates should also take into account whether this thesis format is an accepted 

practice within their discipline and likely to be received well by the thesis examiners 

(refer also to the examination requirements below). Candidates are required to consult 

with their supervisor(s) early in their candidature to determine if this thesis format is 

appropriate. 

It is expected that candidates will identify as part of the confirmation of candidature 

milestone if their thesis is to be prepared in this format. Candidates should consult their 

Group specific guidelines in addition to the requirements detailed below. Candidates are 

also encouraged to attend the workshop: ‗Inclusion of papers within a thesis‘ offered by 

the Griffith Graduate Research School. Refer also to the Griffith University Code for 

the Responsible Conduct of Research, specifically the sections pertaining to publication 

ethics and the dissemination of research findings, and authorship. 

Status of papers 

A thesis may include papers that have been submitted, accepted for publication, or 

published. Some disciplines may specify a variation to the status of papers requirement, 

refer to your Group specific guidelines.  

Type of papers 
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For the purpose of this requirement, papers are defined as a journal article, conference 

publication, book or book chapter. Papers which have been rejected by a publisher must 

not be included unless they have been substantially rewritten to address the reviewers‘ 

comments, or have since been accepted for publication. Some disciplines may specify a 

variation to the type of papers requirement, refer to your Group specific guidelines. 

Number of papers 

A thesis may be entirely or partly comprised of papers. A paper maybe included as a 

single chapter if the paper contributes to the argument of the thesis, or several papers 

may form the core chapters of the theses where they present a cohesive argument. 

Where a thesis is entirely comprised of papers, there is no minimum requirement for the 

number of papers that must be included (except as noted below) and is a matter of 

professional judgment for the supervisor and the candidate. Overall, the material 

presented for examination needs to reflect the research thesis standard required for the 

award of the degree. For example, PhD candidates, on the basis of a program of 

independent supervised study, must produce a thesis that makes a significant and 

original contribution to knowledge and understanding in the relevant field of study. This 

remains a matter of professional judgment for the supervisor and the candidate. Where a 

thesis is entirely comprised of papers, some disciplines may specify a minimum number 

of papers to be included, refer to your Group specific guidelines.  

Authorship 

The candidate should normally be principal author (that is, responsible for the 

intellectual content and the majority of writing of the text) of any work included in the 

body of the thesis. Where a paper has been co-authored, the candidate is required to 

have made a substantial contribution to the intellectual content and writing of the text. 

Co-authored work in which the candidate was a minor author can only be used and 

referenced in the way common to any other research publication cited in the thesis. A 

signature from the corresponding author is required in order to include co- authored 

material in the body of the thesis, refer to the declarations section below. 

For co-authored papers, the attribution of authorship must be in accordance with the 

Griffith University Code for the Responsible Conduct of Research, which specifies that 

‗authorship must be based on substantial contributions in one or more of: 
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• conception and design of the research project  

• analysis and interpretation of research data 

• drafting or making significant parts of the creative or scholarly work or critically 

revising it so as to contribute significantly to the final output‘.  

Some disciplines may specify a variation to the authorship requirement, refer to your 

Group specific guidelines.  

Quality of papers 

Candidates should endeavour to publish their research in high quality peer reviewed 

publications. Papers to be included in the body of the thesis should be published (or 

submitted for publication) in reputable outlets that are held in higher regard in the 

relevant field of research. Candidates should consult their supervisor(s) for advice on 

suitable publications specific to their research discipline. Some disciplines may specify 

quality standards that must be met for papers to be included, refer to your Group 

specific guidelines.  

The library also provides support and advice to candidates on choosing a journal. 

Candidates are advised to note in particular advice in order to avoid ‗predatory‘ 

publishers. 

• Research Guide: Higher degree research candidates - Get Published 

• Publishing in Open Access journals 

Copyright 

As copyright in an article is normally assigned to a publisher, the publisher must give 

permission to reproduce the work in the thesis and put a digital copy on the institutional 

repository. Information on how to seek permission is available at: Copyright and 

Articles in thesis. If permission cannot be obtained, students may still include the 

publication in the body of the thesis, however following examination the relevant 

chapter(s) will be redacted from the digital copy to be held by the Griffith University 

Library so that the copyright material is not made publicly available in the institutional 

repository. Students are required to advise the copyright status of each publication 

included in the thesis via a declaration to be inserted in the thesis, as detailed below. 
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Students requiring further advice regarding copyright issues can contact the Information 

Policy Officer on (07) 3735 5695 or copyright@griffith.edu.au.  

Group and discipline requirements 

Some Groups or Elements may specify additional requirements for including papers 

within a thesis, refer below: 

• Arts, Education and Law 

• Griffith Business School (PDF 214k) 

• Griffith Health 

• Griffith Sciences 

2. Format of thesis 

General 

Consult the thesis preparation and formatting guidelines for general information about 

the requirements for formatting the thesis. Some disciplines may specify a variation to 

the thesis format requirements below, refer to your Group specific guidelines. 

Structure of thesis and linking chapters 

The structure of the thesis will vary depending on whether the thesis is partly or entirely 

comprised of papers. Whatever the format, the thesis must present as a coherent and 

integrated body of work in which the research objectives, relationship to other scholarly 

work, methodology and strategies employed, and the results obtained are identified, 

analysed and evaluated.  

In general every thesis should include a general introduction and general discussion to 

frame the internal chapters. The introduction should outline the scope of the research 

covered by the thesis and include an explanation of the organisation and structure of the 

thesis. The general discussion should draw together the main findings of the thesis and 

establish the significance of the work as a whole, and should not just restate the 

discussion points of each paper. 

mailto:copyright@griffith.edu.au
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It is important that candidates explicitly argue the coherence of the work and establish 

links between the various papers/chapters throughout the thesis.  

Linking text should be added to introduce each new paper or chapter, with a foreword 

which introduces the research and establishes its links to previous papers/chapters. 

Depending on the content of the paper(s) and nature of research, a research methods 

chapter may also be necessary to ensure that any work that is not included in the 

paper(s), but is integral to the research, is appropriately covered.  

Any data omitted from a paper may also be included as an addendum to the thesis. 

For further information on the thesis structure, refer to the following examples of 

acceptable ways to format the thesis when including papers.  

Format of papers 

The papers may be rewritten for the thesis according to the general formatting 

guidelines; or they can be inserted in their published format, subject to copyright 

approval as detailed above. 

Pagination 

Candidates may repaginate the papers to be consistent with the thesis. However, this is 

at the discretion of the candidate. 

Declarations 

All theses that include papers must include declarations which specify the publication 

status of the paper(s), your contribution to the paper(s), and the copyright status of the 

paper(s). The declarations must be signed by the corresponding author (where 

applicable). If you are the sole author, this still needs to be specified. The declaration 

will need to be inserted at the beginning of the thesis, and for any co-authored papers, 

additional declarations will need to be inserted at the beginning of each relevant 

chapter. You may wish to consult the declaration requirements for inclusion of papers 

diagram to ensure that you insert the correct declaration(s) within the thesis. Please note 

that completion of the declaration(s) does not negate the need to comply with any other 
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University requirement relating to co-authored works as outlined in the Griffith 

University Code for the Responsible Conduct of Research. 

3. Examination requirements 

Assessment by examiners 

Candidates who wish to include papers within their thesis, and who have determined 

that this thesis format is appropriate to the research project, should also consider 

whether this thesis format will be well received by the thesis examiners. The inclusion 

of papers may negatively impact on the thesis upon assessment by the examiners where: 

the thesis format is not a common or accepted practice within the candidates discipline 

area; where the inclusion of co-authored papers makes it difficult for the examiner to 

establish the independence and originality of the candidates work; where the thesis does 

not present to the examiner as an integrated whole; or where there is too much repetition 

in the thesis which an examiner may view as a weakness. 

Theses that include papers are subject to the same examination criteria as theses 

submitted in the traditional format. It should also be noted that the inclusion of 

published papers within the thesis does not prevent an examiner from requesting 

amendments to that material.  

Candidates should discuss the suitability of this thesis format for examination with their 

supervisor(s). 

Nomination of examiners 

It is the responsibility of the principal supervisor to nominate thesis examiners, and the 

process dictates that the principal supervisor must approach all nominees to determine 

their willingness to examine. Where a candidate‘s thesis is formatted to include papers, 

the principal supervisor must also ensure that the examiners are familiar with and/or 

accepting of, this thesis format.  

Upon dispatch of a candidate‘s thesis to an examiner, the examiner will be reminded 

that the thesis has been formatted to include papers. The examiner will also be provided 

with the relevant information and regulations regarding this thesis format. 
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Appendix B: Lists of participants and policy documents for Task-1  

• Details for the interviewees 

No. Organisation Type Number of Interviewees Date 

National Government 

1 National Planning Board  Government official 1 5/11/2015 

2 Ministry of Public Works and Housing Government official 1 4/11/2015 

Provincial Government 

Jakarta Metropolitan Area 

3 DKI Jakarta Planning Board  Government official 1 2/11/2015 

4 DKI Jakarta Spatial Planning and 

Settlement Office 

Government official 1 3/11/2015 

Bandung Metropolitan Area 

5 West Java Planning Board (1) Government official 1 12/11/2015 

West Java Planning Board (2) Government official 1 12/11/2015 

6 West Java Spatial Planning and 

Settlement Office 

Government official 1 4/12/2015 

Medan Metropolitan Area 

7 North Sumatra Planning Board  Government official 1 24/11/2015 

8 North Sumatra Spatial Planning and 

Settlement Office 

Government official 1 26/11/2015 

Local Government 

Jakarta Metropolitan Area 

9 Bekasi Regency Planning Board  Government official 1 17/12/2015 

10 Bekasi Regency Spatial Planning and 

Settlement Office 

Government official 1 15/12/2015 

Bandung Metropolitan Area 

11 Bandung City Planning Board  Government official 1 16/11/2015 

12 Bandung City Spatial Planning and 

Settlement Office 

Government official 1 1/12/2015 

13 Cimahi City Planning Board  Government official 1 1/12/2015 

14 Bandung Regency Planning Board  Government official 1 13/11/2015 

15 Bandung Regency Spatial Planning and 

Settlement Office 

Government official 1 13/11/2015 

Medan Metropolitan Area 

16 Medan City Planning Board  Government official 1 24/11/2015 

17 Medan City Spatial Planning and 

Settlement Office 

Government official 1 26/11/2015 

Developers 

18 PT. Jababeka (1) Industrial estate 

company 

1 15/12/2015 

PT. Jababeka (2) Industrial estate 

company 

1 15/12/2015 

19 Association of Indonesian Real Estate 

Developers (REI)-West Java Branch  

Developers 

association 

1 30/11/2015 

Academics 

20 Institut Teknologi Bandung (1) Urban planning 

academic 

1 10/11/2015 

Institut Teknologi Bandung (2) Housing Academic 1 12/12/2015 

Total 23  

• Details for focus group participants 
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No. Participants Age Date 

Perumahan Jalan Rajawali (non-apartment) 27/12/2015 

1 Male 42  

2 Male 42  

3 Male 46  

4 Male 51  

5 Male 48  

6 Male 37  

7 Male 23  

Gateway Apartment (apartment) 20/12/2015 

8 Female 51  

9 Female 47  

10 Female 42  

11 Female 58  

12 Female 48  

13 Female 39  

14 Female 36  

• Urban planning and development policies 

No. Document Regulation/Act 

National Level 

1 National Spatial Plan PP No. 26/2008, amended by PP No. 

13/2017 

2 National Medium Term 

Development Guidelines 2015-

2019 

Perpres No. 2/2015 

3 National Policy and Strategies for 

Urban Development 

NS 

4 JMA (Jabodetabekpunjur) Spatial 

Plan 

Perpres No. 54/2008 

5 MMA (Mebidangro) Spatial Plan Perpres No. 62/2011 

6 BMA (Bandung Raya) Spatial Plan Ranperda  

Provincial Level 

7 Jakarta Special Region Spatial Plan Perda No.1/2012 

8 Jakarta Special Region Detailed 

(Zoning) Plan 

Perda No.1/2014 

9 West Java Spatial Plan Perda No.22/2010 

10 North Sumatra Spatial Plan  Ranperda 2015 

Local Level 

JMA 

11 Depok City Spatial Plan Perda No.196/2016 

12 Bogor City Spatial Plan  Perda No.8/2011 

13 Bekasi City Spatial Plan Perda No.13/2011 

14 Tangerang City Spatial Plan Perda No.6/2012  

15 South Tangerang City Spatial Plan Perda No. 15/2011 

16 Bekasi Regency Spatial Plan Perda No.12/2011 
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No. Document Regulation/Act 

17 Bogor Regency Spatial Plan Perda No. 19/2008 

18 Tangerang Regency Spatial Plan PerdaNo. 13/2011 

BMA 

19 Bandung City Spatial Plan Perda No. 18/2011 

20 Bandung City Detailed 

(Zoning)Plan 

Perda No. 10/2015 

21 Cimahi City Spatial Plan Perda No. 4/2013 

22 Bandung Regency Spatial Plan Perda No. 3/2008, Ranperda 2015 

23 West Bandung Regency Spatial 

Plan 

Perda No. 2/2012 

24 Sumedang Regency Spatial Plan Perda No. 2/2012 

MMA 

25 Medan City Spatial Plan Perda No. 13/2011 

26 Medan City Detailed (Zoning) Plan Perda No. 2/2015 

27 Binjai City Spatial Plan Perda No. 12/2011 

28 Deli Serdang Regency Spatial Plan Ranperda 

29 Karo Regency Spatial Plan Ranperda 

PP: national government regulation; Perpres: presidential regulation; Perda: provincial or 

local government regulation; Ranperda: draft of regulation; NS: non statutory  
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Appendix C: Interview and focus group questions (English version) 

 

1. Interview questions 

 

A. Understandings of ‗compact city‘ 

 

 Do you have any knowledge about the compact city agenda? 

 How would you define a compact city?  

Prompts: High density? Mixed-use city? Combination of both? Or else? 

 

B. The Problem Stream 

 How do you think Indonesian cities are situated in term of compactness?  

Prompts: Do we have a problem? What are its dimensions? 

 

C. The Policy Stream 

 What might be the benefits of applying compact city policies in Indonesia? 

 What might be the disbenefits (costs)? 

 The National Spatial Plan (RTRWN) and The National Urban Development Policy 

and Strategy (KSPN) have stated that urban development in Indonesia should apply 

the compact city concept. What is your opinion on this? 

 What other policies have been implemented to influence compaction in Indonesia? 

Prompt: Are there any specific operational guidelines or implementation plans to apply 

compact city concepts in Indonesian urban development? (i.e. national government) 

 

For national, academic and industry interviewees: 

 What policies are provincial and local governments implementing to support the 

national policy to achieve compaction? 

 

For provincial/local interviewees: 

 Are there any relevant policies in your jurisdiction that support the national policy to 

achieve compaction?  

 

 Will these policies be effective or should other policies be pursued? 

Prompts: What would Indonesian cities look like if these policies are fully 

implemented? Why might other be policies preferred? What would be the best 

approach? 

 

D. The Politics Stream 

 What are the challenges in applying compact city policies in Indonesia? 

 Are these policies politically acceptable? 

Prompts: Is there too much community or industry opposition? Is it a ‗hard sell‘? Is 

there a natural constituency to support these policies? 
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2. Focus Group Questions  

 

A. Understandings of ‘compact city’ 

 

• Do you have any knowledge about the compact city agenda? 

• How would you define a compact city?  

Prompts: High density? Mixed-use city? Combination of both? Or else? 

 

B. The Problem Stream 

 

• How do you think about Bandung City in term of compactness? 

Prompts: Do we have a problem? What are its dimensions? 

 

C. The Policy Stream 

 

• What might be the benefits of applying compact city policies in Indonesia? 

• What might be the disbenefits (costs)? 

• The National Spatial Plan (RTRWN) and The National Urban Development 

Policy and Strategy (KSPN) have stated that urban development in Indonesia 

should apply the compact city concept. What is your opinion on this? 

• Would you choose to live in a small home with a small or no backyard, even if it 

means you have a short commute to work, or would you choose to live in a large 

home with a large backyard, even if it means you would have a long commute to 

work?  

• Would you choose to live in a mixed-use neighborhood where you can walk to 

stores, schools, and services, or would you choose to live in a residential-only 

neighborhood, even if it means you have to drive a car to stores, schools, and 

services? 

• Would you choose to live in a high-density neighborhood where it was 

convenient to use public transit when you travel locally, or would you choose to 

live in a low-density neighborhood where you would have to drive your car 

when you travel locally? 

• What is your opinion on the following option: local governments should steer 

growth to already developed areas of your region in order to preserve open space 

and encourage the use of public transit. Or, local governments should allow 

growth in undeveloped areas in your region in order to avoid high density and 

traffic congestion. 

 

D. The Politics Stream 

 

• What are the challenges in applying compact city policies in Indonesia? 

• Are these policies politically acceptable? 

Prompts: Is there too much community or industry opposition? Is it a ‗hard sell‘? Is 

there a natural constituency to support these policies? 
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Appendix D: Household questionnaire for Task-2 (English version) 

 

 

 
 
 

 
 

The Impact of Compact City on Housing Affordability in Indonesian Metropolis 

 

HARD COPY QUESTIONNAIRE COVERSHEET 

 

Research Team member: 

 

A/Prof Matthew Burke  

(Principal Supervisor) 

Contact Phone: +61 7 3735 7106 

Contact email: m.burke@griffith.edu.au 

 

A/Prof Eddo Coiacetto  

(Associate Supervisor) 

Contact Phone: +61 7 3735 6678 

Contact email: 

e.coiacetto@griffith.edu.au 

 

Dr. Barbara T.H. Yen  

(Associate Supervisor) 

Contact Phone: +61 7 37359247 

Contact email: t.yen@griffith.edu.au 

 

Yulia Dewita (PhD Student) 

Contact Phone: + 61 7 3735 5534 

Contact email: 

yulia.dewita@griffithuni.edu.au 

 

 

Why is this research being conducted? 

This research is a component of a student‘s PhD program at the School of Environment, 

Griffith University, Australia. Generally, the aim of this research is to understand the 

policy implications of the compact city policies in Indonesian metropolises including 

the effect on housing affordability. Three case studies were selected for this research: 

Jakarta Metropolitan Region and Medan Metropolitan Area for the macro 

(metropolitan) level analysis and, and Bandung Metropolitan Area for micro 

(metropolitan and neighbourhood) level analysis.  

 

The objectives of this study are to document and examine: 

i)  Current understanding of Indonesian stakeholders on compact city policies and its 

application in the urban development and planning policy. 

ii)  Current degree of urban compactness in Indonesian cities  

iii)  Current status of housing and transport affordability in Indonesian cities  

iv) The relationship between compact urban form and combined housing and transport 

affordability  

v)  Policy implications of the compact city policies in Indonesia 

 

What you will be asked to do? 

In this research your participation in completing a questionnaire will be requested. The 

questions are about housing structure and ownership, housing and transport expenses, 

tel:%2B61%207%203735%207106
mailto:m.burke@griffith.edu.au
tel:%2B61%20%280%29%207%20%C2%A0%203735%206678
mailto:E.Coiacetto@griffith.edu.au
mailto:t.yen@griffith.edu.au
mailto:yulia.dewita@griffithuni.edu.au
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household income and other socio economic questions. It will take approximately 15-20 

minutes to complete the survey.  

 

Participants Selection 

The target participants are household member aged 18 or over, randomly selected from 

residential areas within Bandung Metropolitan Area (BMA) with various characteristics 

of: 1) spatial distribution (city centre, outer urban, and suburban); 2) residential density 

(low, medium and high); 3) housing type (detached, semi-detached/townhouse, 

apartment); and 4) developers (formal housing, informal/self-help housing).  

 

The expected benefits of the research 

The benefit to you is that this research will identify the policy implications of compact 

city policies for Indonesian cities and provide useful information to develop appropriate 

policy responses. This information will include the result of this questionnaire survey. 

 

Risk to you 

There are no foreseeable risks caused by this research to the participants or the research 

team; no risks to the environment and no risks that could impact on your occupancy. 

 

Your participation is voluntary. There are no penalty or loss benefits for not 

participating or for discontinuing your participation. 

 

Your confidentiality 

The records of this study will be kept private. All your responses will be coded for 

analysis to remove individual identification. None of the specific records will be used 

for wider purposes other than researcher‘s academic program including academic 

publication such as journal articles, conference presentations, social media and PhD 

thesis. In any report to be published, no information will be provided that could identify 

you. The research data will be retained in a locked cabinet and/or a password protected 

electronic file at Griffith University for a period of five years before being destroyed. 

 

Your participation is voluntary 

Your participation is voluntary. You do not need to answer every question unless you 

wish to do so.  There are no penalty or loss benefits for not participating or for 

discontinuing your participation at any time.  

 

Mechanism for conducting survey 

The survey will be conducted with permission from the head of neighbourhood unit in 

selected residential areas, who will then decide whether or not direct access will be given to 

the surveyor. If direct access is granted, surveyor will distribute and collect the completed 

questionnaires from each household. In case of no direct access permission, the 

questionnaire will be distributed by and returned to the head of the neighbourhood unit. 

Questions/further information 
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If you have any additional queries, concerns or complaint about this research, you may 

contact any of the research team members. 

 

The ethical conduct of this research 

Griffith University conducts research in accordance with the National Statement on 

Ethical Conduct in Human Research. If potential participants have any concerns or 

complaints about the ethical conduct of the research project they should contact the 

Manager, Research Ethics, at Griffith University Human Research Ethics Committee on 

+61 7 3735 4375; email: research-ethics@griffith.edu.au. 

 

Feed back to you 

Summary of research findings will be delivered to participants via email request or post 

to the head of neighbourhood unit in case no email address available. Research findings 

will also be communicated through academic and other publications and conference 

presentations. In addition, a copy of the thesis will be provided to each neighbourhood 

unit as a full report on the findings of the research on request. 

 

Privacy Statement 

The conduct of this research may involve the collection, access and /or use of your 

identified personal information. The information collected is confidential and not will 

be disclosed to third parties without your consent, except to meet government, legal or 

other regulatory authority requirements. A de-identified copy of this data may be used 

for other research purposes. However, your anonymity will at all times be safeguarded. 

For further information consult the Griffith University‘s Privacy Plan at 

http://www.griffith.edu.au/about-griffith/plans-publications/griffithuniversity-privacy-

plan or telephone +61 7 3735 4375. 

 

Expressing consent  

Please retain this sheet for your later reference. Completing the survey/questionnaire will be 

deemed as have consented participation in this research. 
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Housing and Transport Affordability Survey in Bandung Metropolitan Area 

 

This survey is a part of Phd Research in Urban Research Program,  

Griffith School of Environment.  

 

Thank you for your participation. 

__________________________________________________________________________ 

Instruction :  

- Please tick a box of your choice or fill in the blank to answer the following questions 

 

 

A. To be filled by the surveyor : 

1. Questionnaire # : 

2. 

Residential Zone : 

Address  : 

Subdistrict/District :       

Municipality :               

3. Surveyor‘s Name  : 

4. Time and date  :   

 

B. Respondent’s Data 

1. Name  : 

2. 

 

Gender :     Male 

    Female 

     Other 

3. Age  : 

4. Marital Status :    Married 

   Single 

 Other 

5. Highest Education Level Completed : 

 Primary Education 

 Secondary Education 
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 Tertiary Education  

6. Total number of household‘s member : …………………..person/s 

7. Number of adults (18-65 years old) in household? 

………………………...adult/s    

8. Number of children (0-17 years old) in household? 

………………………….children    

9. Number of seniors (>65 years old) in household? 

………………………….senior/s 

 

C. Housing Module  

 

C1. Dwelling Type 

 

1.  Choose the best description of your housing structure : 

Separate House : 

 Separate house 

Semi-detached/row or terrace house/town house: 

 One storey 

 Two or more storey 

Flat or apartment : 

 In a less than four storey (<4) block 

 In a four to eight (4–8) storey block 

 In a eight or more (≥8) storey block 

Other dwelling: 
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 House or flat attached to shop, office, etc 

2.  Building size of your dwelling (including the garage that is part of the building) : 

 Less than 36 m
2
 

 36 m
2
 – 44 m

2
 

 45 m
2
 – 53 m

2
 

 54m
2
 – 71 m

2
 

 72 m
2
 – 89 m

2
 

 90 m
2
 – 119 m

2
 

 120 m
2
 – 149 m

2
 

 150 m
2
 and more 

3.  If you live in a house, land size of your dwelling :  

 Less than 60 m
2
 

 60 m
2
 – 71 m

2
 

 72 m
2
 – 89 m

2
 

 90 m
2
 and more 

4.  How many bedrooms are there in this house? ………………bedroom/s 

5.  How many bathrooms are there in this house? ……………...bathroom/s 

6.  How many parking space are there in this house?................parking lot/s 

7.  From which of the following sources does your household mostly get its water for 

domestic use ? 
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 Piped water/PDAM 

 Water delivered in a tanker 

 Bore/ Well 

 Spring 

 River 

 Rain water  

 Other : ……………………………………………………..(please specify) 

8.  From which of the following sources does your household get its electricity or lighting ? 

 Mains electricity/PLN (state owned electricity enterprise) 

 Non PLN electricity 

 Kerosene Lamp 

 Torch  

 Others : …………………………………………………..(please specify) 

9.  Which of the following energy sources does your household use to cook ? 

 Electricity 

 Mains/Town Gas 

 LPG 

 Oil 

 Charcoal 

 Briquettes 
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 Wood 

 Don‘t cook  

 Others : …………………………………………………....(please specify) 

 

C2. Dwelling Tenure  

 

10.  Choose the best description of your dwelling tenure : 

 Own 

 Partly Own (i.e mortgage) 

 Rent 

 Official Residence 

 Other : …………………………………………...…..(please specify) 

If your house is NOT “Own/Partly Own”, go to C3. 

11.  The status of the land where your house built : 

 Right of Ownership 

 Right of Building Use 

 Right of Cultivation 

 Other..........................(please specify)  

 

C3. Housing Cost 

 

C3.1 Owned/Partly Owned House 

12.  Were your house and land bought separately ? 

 Yes 
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 No → go to #14 

13.  What was the purchase price of  this land ? 

Rp............................................................... 

14.  What was the house full purchase price ? 

Rp............................................................... 

15.  Do you /does anyone in this household currently have any mortgages or secured loans on 

this house?   

 Yes 

 No → go to #17 

16.  What was your mortgage repayments for this house per month ?   

Rp............................................................... 

17.  What is your estimate of the rent payment for this house per month ?  

Rp............................................................... 

18.  Was the house new when you bought it ? 

 Yes 

 No 

19.  Is this the first time you have owned a home ? 

 Yes 

 No 

20.  How long have you occupied this house ?  

......................year/s and ......................month/s 
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21.  What is your estimate of the sale price of this house if it was sold tomorrow ? 

Rp............................................................. 

 

C3.2 Rented House 

22.  What was your/this household‘s last rent payments for this house per month? 

Rp.......................................................... 

23.  Which of these best describes your current renting arrangements ? 

 12 months lease 

 6 months lease 

 Month by month basis 

 No formal lease or tenure 

 Other fixed period lease :........................(please specify) 

24.  How long have you occupied this house ?  

.........................year/s and ......................month/s 

 

C3.3 Rent Free/Official Residence 

25.  What is your estimate of what would be the rent payment for this house per month?  

Rp………………………… 

26.  How long have you occupied this house ? 

.........................year/s and ......................month/s 
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C3.4 Tax, Maintenance and Utility Cost 

27.  How much did you pay for the land and building tax in the last year ?  

Rp. .......................... 

28.  What was your estimate of maintenance cost and minor repairs of this house (painting, 

roof repair, tile repair, windows/doors repair, etc.) per month ?  

Rp.......................... 

29.  Last month, what was the cost of electricity for this house?  

Last month‘s cost : 

Rp. ...................................... 

Or  

 Included in rent payment 

 No charge or electricity not used 

30.  Last month, what was the cost of water consumption or purchase ?  

Last month‘s cost : 

Rp. .......................... 

Or  

 Included in rent payment 

 No charge  

31.  Last month, what was the cost of gas/LPG consumption/purchase ?  

Last month‘s cost : 

Rp. .......................... 

Or  
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 Included in rent payment 

 No charge 

32.  How much did you pay for oil (to cook) consumption purchase last month ?  

Rp. .................... 

33.  How much did you pay for charcoal/briquettes/fire wood consumption last month ?  

Rp. ............ 

34.  How much did you pay for maintenance fee organised by body corporate or community 

(rubbish collection, security,etc.) last month ? 

Rp. ........................ 

35.  Was there any payments made other than above that related to your housing ? 

Rp.................................../month 

 

C.4 Transport Cost  

C.4.1 Vehicle Ownership Cost  

36.  Do you/ does anyone in this household own any private vehicles ? 

 Yes 

 No → go to the next section (C.4.2). 

37.  Number of private vehicles owned :  

 Motor Vehicle (incl. vans, cars, etc.) : ……………..unit (new), ………….unit 

(used) 

 Motorcycle   : ……………..unit (new),………….unit 

(used) 
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 Bicycle   : ……………..unit (new), ………….unit 

(used) 

 Other type of vehicle : ……………..unit (new), ………….unit 

(used) 

38.  What was the full purchase price of the vehicle/s before any trade-in, excluding 

registration, insurance and transfer fees ? 

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 

Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

39.  Do you /does anyone in this household currently have any loans on this vehicle/s ?   

 Yes 

 No → go to #41 

40.  What was the amount of loan repayments per month ?  

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 

Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

41.  What was your estimate of the following expenses per month for all private vehicles 

used by you/your household ? 

 Fuel ( per month) Rp…………….. 

 Minor Repairs and Maintenance (per year)  Rp…………….. 
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 Parking Fees (per month)                     Rp……………. 

42.  What was the amount of registration payments have you/has this household made in the 

last 12 months? 

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 

Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

43.  What was the amount of insurance payments have you/has this household made in the 

last 12 months? 

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 

Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

44.  What was the amount of vehicle registration transfer fee have you/has this household 

made in the last 12 months? 

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 

Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

45.  How much money, in total, would you receive if you sold your vehicle/s owned by you 

or member of this household tomorrow ? 

Vehicle #1 : Rp...................... 

Vehicle #2 : Rp...................... 
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Vehicle #3 : Rp...................... 

Vehicle #4 : Rp...................... 

 

C.4.2 Public Transport Cost  

46.  Which of these following modes of public transport do you/this household use most 

often for daily activities ? 

 Bus 

 Mini Van (Angkot) 

 Train 

 Taxi 

 Motorcycle Taxi (Ojek) 

 Other………............................(please specify) 

47.  For which of these purposes do you/does your household use the public transport for, 

most often ? 

 Work (including business)  

 School 

 Shopping 

 Other ……………………………..……(please specify) 

48.  What was the cost of  (the chosen public transport mode) for one return trip to your 

major trip purpose ? 

Rp. …………………………………………. 

49.  How long does it take to travel from your house to the chosen trip purpose? 
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…………………hour/s,……………….min/s 

50.  How often do you/does your household travel in a week for the chosen trip purpose? 

………………….time/s 

(1 time = 1 return trip) 

51.  What is your estimate of your/this household‘s public transport (bus,train,  taxi, etc.) 

cost per month, excluding the trip made for recreational purpose ?   

Rp………………………. 

 

C.5 Work and Income 

52.  What is your main occupation ?  

 Managers  

 Professionals  

 Technicians and Trades Workers 

 Community and Personal Service Workers 

 Clerical and Administrative Workers 

 

 Sales Workers 

 Machinery Operators and Drivers 

 Labourers 

 Other.......... 

53.  What is your spouse/other member of household 

occupation ? 

 Managers 

 Professionals  

 Technicians and Trades Workers 

 Community and Personal Service Workers 

 

 

 Sales Workers 

 Machinery Operators and Drivers 

 Labourers  

 Other.......... 
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 Clerical and Administrative Workers 

54.  What is your/this household‘s main source of income? 

 Wages or salary (including from your own incorporated business) 

 Government pension  

 Private pension 

 Profit or loss from rental property 

 Profit or loss from own unincorporated business or share in partnership 

 Dividends from shares and/or  interest 

 Other…………………(please specify) 

55.  What is your/this household monthly gross income (income from all sources before 

income tax is deducted) : 

 < Rp. 1,500,000 

 Rp. 1,500,000 – Rp. 3,000,000 

 >Rp. 3,000,000 – Rp. 4,500,000 

 >Rp. 4,500,000 – Rp. 6,000,000 

 > Rp. 6,000,000 

56.  What is your/this household monthly nett income(income from all sources after  income 

tax is deducted) : 

 < Rp. 1,500,000 

 Rp. 1,500,000 – Rp. 3,000,000 



285 

 >Rp. 3,000,000 – Rp. 4,500,000 

 >Rp. 4,500,000 – Rp. 6,000,000 

 > Rp. 6,000,000 

 

C.5 Affordability 

57.  To what extent are the total housing costs a financial burden or struggle for your 

household?   

Not a burden/ 

struggle at all 

A heavy burden/ 

struggle 

 1 2 3  4 5 

 

58.  To what extent are the total transport costs a financial burden or struggle for your 

household?   

Not a burden/ 

struggle at all 

A heavy burden/ 

struggle 

 1 2 3  4 5 

 

59.  The closer to the city center, housing become less affordable : 

Strongly  

Agree 

Strongly  

Disagree 

 1 2 3  4 5 
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