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Abstract 

Many of the cities in developing countries face various environmental problems caused by rapid population 

growth, high population density, high vehicle ownership, limited investment for environmental protection and 

lack of institutional capacity for environment management (SCEM). These environmental issues problems in 

these countries range from include urban environment quality deterioration, natural resource degradation, and 

the declining quality of coastal and marine resources. This study evaluates sustainability of urban 

development incorporating the influence of both SCEM and transportation-related factors. 
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1. Introduction 

Many of the cities in developing countries face various environmental problems caused by rapid 

population growth, high population density, high vehicle ownership, limited investment for 

environmental protection and lack of institutional capacity for environment management (SCEM). 

These environmental issues problems in these countries range from include urban environment 

quality deterioration, natural resource degradation, and the declining quality of coastal and marine 

resources (Barter et al., 1994). This study evaluates sustainability of urban development 

incorporating the influence of both SCEM and transportation-related factors. (see Fig.1) 
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2. Conceptual Model Structure of Evaluation  

The concept of sustainability was proposed by United Nations in 1980s to balance economic 

development and improvement of uman quality of life from the perspective of reducing 

environmental loads (United Nations, 1987). In those days, discussions focused on how to realize 

the sustainability from the global viewpoint. Nowadays, global concerns about the sustainability 

are still high as usual as before. On the other hand, the importance of sustainability about urban 

development has been widely recognized by not only environmentalist, but also firms and 

governmental bodies (Newman, 1999). There exist are various factors influencing the 

sustainability of urban development, such as land use, travel behavior pattern, energy consumption 

pattern, and progress of technology, educational level and residents’ environmental attitudes. 

These factors may show varying influences at different stages of urban development. To evaluate 

the sustainability, it is necessary to develop some comprehensive evaluation tools incorporating 

the influences of these factors. On the other hand, to seek after the richness, urban areas 

development is being rapidly promoted in developing countries, which is following different from 

the development processes experienced in developed countries. However besides, it is difficult to 

collect the data needed for the evaluation tools. Accordingly, it is urged to develop some 

simplified evaluation tools considering such data availability both issues have to be properly 

addressed in the current study. In order to capture the complex cause-effect relationships that 

existing in the relevant capacity indices, I propose to apply Structure Structural Equations Model 

(SEM), which is a set of simultaneous equations. Further information of structure equation model 

will provide in point 3. In this study, I propose using the latent variables to represent the elements 

of urban sustainability and it first conceptually discusses the possible model structure shown in 

Fig.2. In the model structure, state dependence refers to the influences of the dependent variables 

in the past on ones in the present. Heterogeneity is used to represent the different cause-effect 

relationships between developed and developing cities in the evaluation model system. 
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3. Structural Equation Model 

A structural equation model is used to specify the phenomena under study in terms of putative 

causeeffect variables and their indicators. Following the descriptions by (Jöreskog and Sörbom, 

1989), the full structural model can be summarized by the following three equations: 

Structural Equation Model : η = Βη + Γξ + ζ  (1)  

Measurement Model for y : = Λ η + ε y y  (2)  

Measurement Model for x : x = Λxξ + δ  (3) 

 

As shown in Fig.3. that: ( , ,..., ) η = η1 η2 η m ' and ( , ,..., ) = ξ 1 ξ 2 ξ m ξ' are latent dependent 

and independent variables, respectively. Vectors η and ξ are not observed, but instead ( y , y ,..., y 

) = 1 2 p y' and ( x ,x ,...,x ) x' = 1 2 q are observed dependent and independent variables. ζ,ε,δ are 

the vectors of error terms, and x y Β , Γ ,Λ ,Λ are the unknown parameters. In this study, to 

estimate the parameters of the structural equations, we have used Analysis of Moment Structure 

(AMOS), which is a Statistical Package for the Social Sciences (SPSS) extension, as it facilitates 

flexible data organization and interactive estimation procedures. In this research AMOS 5 was 

used. 

4. Data Source 

Capacity related data is very limited at the city level, to collect such data in developing cities is 

also a time-consuming task. On the other hand, there exist some data available at the nation level. 

Considering such data availability, it becomes necessary to combine these tow type of data in 

order to derive some operational social capacity indicators. Firstly, using the data collected at the 

city level to measure the environmental sustainability in the context of urban air quality 

management. In this study I adopt the “Millennium Cities Database” Vivier, (2001), which 

compiled by International union of Public Transport (UITP), in collaboration with Professor Jeff 

Kenworthy and Felix Laube at Murdoch University. The database includes the data covering 100 

cities worldwide (see Table. 1). The data collected concerning demographics, economics and 

urban structure, the car, population, taxis, road network, Parking space, public transport network, 

(supply use and cost), the mobility of individuals, the choice of transport mode and transport 

system efficiency and its environment impact (travel time and cost, energy consumption, pollution, 

accidents, etc.). In total, 66 raw indicators (175 basic raw indicators) have been investigated. Due 

to the existence of missing data, the following cities were excluded from the analysis in this study: 

Abidjan, Buenos Aries, Brasilia, Caracas, Casablanca, Delhi Istanbul, Lisbon, Moscow, Salvador, 

Turin, and Warsaw. As a result 88 cities were selected. On the other hand, since it is difficult to 

collect capacity-related data at the city level, and it is also expected that capacity at the national 

level might influence the one at the city level, we further suggest using the capacity-related data at 

the national level contained in “Environmental Sustainability Index” World Economic Forum, 
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(2001) to measure the influence of social capacity on environmental sustainability at the city level 

(see Fig.4). 
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5. Estimation Result of Static & Dynamic Models 

Model Estimation result showed that each model had a satisfactory goodness-of-fit index. The 

parameters obtained from static model suggest that the interactions among tree social actors 

(government, firms and civil society) had significant influences on the reducing of environmental 

emission. The statistically significant parameter of state dependence suggests validity of the 

proposal dynamic model. 
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More over it was also a confirmed economic activity become intensive at CDB and inner city area: 

1). Parking space, length of road and number of vehicle decrease, implying that that the 

requirement transportation condition can be relaxed; 2) travel demand and transportation system 

increase and consequently the one of private transportation system decrease. All these matters 

suggest that intensive of land use may contribute to the reducing of energy use for transportation 

system consequently reduce environment emission. 

6. Conclusions and Recommendations 

It can be concluded that those parameters in static model empirically support assumption that, the 

relation between or among of three social actors are more significant to reduce environment 

emission in The analyses. Its means that increasing of social capacity of three important actors 

makes better cooperation in problem solving related to the transportation policy, consequently can 

reduce environment emission. And also in the estimation result of dynamic model on the temporal 

changes in the sustainability of urban development shows the highest emission effected to the year 

1990 was “Indirect Effect” krom economic activities in 1970s and 1980s. To reduce emission in 

next year we should reduce “direct Effect” in this year by applying some policies in transportation 

sectors. As future research issues, we first need to improve the data collection system, especially 

Social capacity data and second we need to improve dynamic model structure by properly dealing 

with the missing data. We also need to develop a continuous urban development stages in different 

country as well as The influence of other factors (e.g., institution, policies, and planning). Finally, 

some possibilities policies contribute to the sustainable urban development should be evaluated 

based on the proposed models. 
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