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ABSTRACT 

EXPLORING THE DYNAMICS OF URBAN DEVELOPMENT WITH AGENT-

BASED MODELING: THE CASE OF PAKISTANI CITIES 

Ammar A. Malik, M.A. 

George Mason University, 2015 

Dissertation Director: Dr. Hilton L. Root 

The key character of leading world cities is that they attract the best and brightest minds, 

thus becoming drivers of innovation and prosperity. They offer world class educational 

opportunities, great infrastructure enabling seamless connectivity and ample public 

spaces to foster productive human interactions. Rapidly urbanizing cities in developing 

countries, however, are struggling to maintain adequate service delivery standards. By 

designing an agent-based model of urban form and function, this dissertation explores the 

interplay between land-use regulations, mobility and the clustering of economic activity. 

It provides a tool for simulating policy scenarios, thus supporting urban policy making in 

the developing world. 
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CHAPTER 1: INTRODUCTION 

The rapid expansion of worldwide urban populations, driven by the growth in 

emerging economies, is transforming societies and the ways in which they are governed. 

The changing structure of these economies, from primarily rural toward the 

manufacturing and services sectors, is causing rural-urban migration resulting in new 

spatial structures of cities. Notwithstanding the fact that agglomeration effects from 

urbanization improves labor force productivity (Moretti 2014), governments facing such 

environments face the key challenge of minimizing the accompanying costs of 

congestion (Henderson 2002). As cities continue to enhance their economic footprint 

while remaining drivers of growth, understanding the relationship between urban land-

use regulation, human mobility and the spatial structure of cities has never more been 

important.  

This dissertation presents an Agent-Based Model (ABM) to understand these 

crucial linkages by exploring the spatial and economic dimensions of rapid urbanization 

in the developing world. By operationalizing key principals in urban economic theory via 

an artificial simulation environment, the ABM allows users to uncover the nature of the 

relationship between the theoretical underpinnings of new urban literature and its real-

world implications for cities. The process of designing the Creative City Model (CCM), 

applying it to real-world cities, and analyzing its key findings is documented extensively 
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in the dissertation and constitutes an original contribution in the literature on urban 

studies.  

Moreover, the CCM offers readers a user-friendly interface for undertaking 

imaginative exercises under various combinations of policy instruments and generating 

testable hypotheses for further analysis. For instance: how does the relaxation of land-use 

regulation (from restricted to mixed) impact patterns of clustering? What is the nature of 

the relationship between greater population density, urban mobility and productivity? In 

order to provide context to these theoretical underpinnings, the model is applied to 

multiple cities for the purpose of calibrating lessons with the real world and for gauging 

the validity of the model’s findings. The model’s underlying assumptions, original source 

code and user interface have been made public via the internet for further development 

upon the CCM platform. 

In addition, a detailed case study of Lahore, Pakistan is presented which offers 

insights into existing urban land-use and transportation policies. It utilizes exclusive 

access to the data set accompanying the Lahore Urban Transport Master Plan of 2011 

(LUTMP) to explore the socioeconomic, transportation and land-use dynamics of the 

Lahore metropolitan region at a highly disaggregated level. Furthermore, it extensively 

documents commuting patterns such as vehicle ownership and trip types as well as 

socioeconomic characteristics including income disparities resulting in a detailed sketch 

of the urban transportation landscape of the city. These analyses help develop both a 

foundation for future research and a series of recommendations for policymakers across 
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all levels of government in support of their goal of shared prosperity and creativity led 

economic growth. 

1.1 Research Context 
Throughout the world, many urban centers are the hubs of creativity and 

innovation as they attract the best and brightest minds, fostering creative thinking and 

expression (Landry 2000). Not only is more than half the world population now residing 

in urban areas, but by 2030 all regions of the world including Africa and Asia will see the 

majority of its people living in cities. While the economic opportunities from this 

momentous transformation are truly unprecedented, cities must provide enabling policy 

environments for “enhanced productivity” that would turn urban centers into “poverty 

fighters” in the developing world (UN-Habitat 2010). As home to what Florida (2002) 

terms “the creative class” cities are the primary drivers of sustained economic progress. 

But creative urban clusters can only thrive in cities that offer enabling environments that 

are conducive to the free flow of ideas, and provide the necessary facilities for 

transforming them into innovative products. 

Leading cities around the world, the likes of Paris, London and New York, 

consistently attract the best human talent, thus becoming the hubs of creativity and 

innovation that in turn produce prosperity. They not only offer the best professional and 

educational opportunities, but boast the highest quality of recreational facilities and 

public services (Glaeser 2011). In other words, they are the best places for both work and 

play. Through hard transportation infrastructure such as mass transit and well-designed 

public spaces like parks, art galleries and museums, they provide opportunities for human 
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connectivity. They are inclusive, both in economic and social terms, providing 

opportunities to all residents by avoiding policies that encourage exclusionary 

development and rent-seeking (Glaeser 2011). But in many rapidly urbanizing 

developing countries including Pakistan, melting pots for thinkers and creative innovators 

to thrive are lacking (Planning Commission of Pakistan 2011).  

Contrary to leading world cities that are increasingly embracing smart growth 

through mixed land-use, walkability and greater density; many developing country cities 

are moving towards low-density sprawl, gated communities and generally poor public 

transportation coverage (Henderson 2002). In the case of Pakistan, the wealthy elites of 

Lahore and Karachi are increasingly residing in gated communities such as Defense 

Housing Authorities and Bahria Towns. Instead of walkability, they are encouraging 

increased reliance on automobiles. Instead of mixed land-use, they are embracing old-

fashioned segregated zoning. Not surprisingly therefore, Pakistani cities are currently 

engulfed by a ‘flyover frenzy’ that achieves little in the way of solving the fundamental 

problems of urban development as discussed later. While these housing schemes provide 

world class lifestyles to the lucky few, this model of urban development contradicts 

Jacob’s (1961) widely cited view that cities are essentially “people systems” and hence 

should not be planned as mere networks of brick and mortar.  

In this context therefore, the following questions gain tremendous importance 

from a public policy perspective: What key factors inhibit productivity gains from the 

clustering of economic activity in many cities around the world? What public policy 

options are available that can foster the emergence of these clusters? Exploring potential 
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answers to these questions requires a deep understanding of the interplay between urban 

land-use regulations and transportation policies, and their implications on human 

mobility and economic productivity.  

1.2 Research Goals 
Through the CCM, the dissertation aims to present the underpinnings of an urban 

development model by simplifying complex relationships between regulations of land-

use, transportation and clustering of economic activity. In addition, as stated earlier, the 

dissertation aims to provide the first ever in-depth documentation of the urban 

transportation landscape of any major city in Pakistan. Moreover, it seeks to achieve two 

primary objectives. First, it attempts to examine the multifaceted interplay between land-

use regulations, transportation systems and economic growth within large metropolitan 

cities in the developing world. Second, it presents detailed insights on the urban land-use 

and transportation dynamics in the Lahore metropolitan region. Together, these two 

research components will help answer a series of theoretical and policy related questions, 

with the CCM also allowing users to test outcomes of various policy scenarios. The 

following key theoretical questions will be answered through the simulation environment 

created with the CCM, providing the basis for further testing of policy scenarios. 

 How does the interplay between land-use, transportation and human creativity 

impact economic prosperity and societal welfare in the urban context?  

 What is the relationship between land-use regulation, access to transportation and 

societal tolerance in enhancing the potential for creative clusters within cities? 
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 What policies can governments in developing countries adapt to transform the 

creative energy of urban inhabitants into economic value?  

 While academic literature has established the link between societal impacts of 

urbanization and improvements in economic productivity, why have Pakistan’s 

cities failed to produce these results?  

The reviews of relevant academic literatures (Chapter 3 and 4) and exploratory 

social simulations (Chapter 6) provide the hypotheses which are tested throughout this 

dissertation. Moreover, an integrated modeling approach is adapted to ensure that the 

exploration of the research questions and testing of hypotheses are undertaken in the 

broader context of urban planning and public policy literatures. Specifically, the 

following hypotheses will be evaluated: 

 Economic agents are naturally inclined to cluster around counterparts with 

similar tendencies. However, their success depends on the following 

conditions within the urban context: unrestrictive urban zoning, affordable and 

convenient access to mobility and an enabling societal tolerance level.  

 Irrespective of the cause, the intensity of interaction between individuals has a 

directly proportional impact on the clustering of economic activity which in 

turn increased the size of the regional economy.    

 The propensity of urban residents to transform their creative energy into 

economic value depends on the following public policies: urban zoning laws 

enabling mixed land-use; and public investments in providing seamless 

connectivity to all stratum of urban society. 
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These largely theoretical research questions then provide the platform for 

undertaking detailed policy analysis keeping in view the peculiar socioeconomic 

characteristics of Pakistan’s cities, in particular the second largest city, Lahore. By 

drawing on lessons from the CCM and by utilizing the Lahore survey data set, the 

following policy questions will be examined: 

 What are the key determinants of the arguably poor public transport system that 

fails to provide affordable and adequate mobility services to Lahorites? Is the 

current state of transportation delivering any positive outcomes on the regional 

economy? 

 To what extent is the current land-use and transportation system socially 

equitable? What is the spatial distribution of these outcomes? 

 What impact will reform in the urban zoning and land-use regulation laws (in 

favor of mixed land-use and greater density) have on urban form and function? 

Will commercialization of downtown government improve economic 

performance? 

 Does the municipal management structure of the city adversely impact the 

delivery of public services including transportation? Will Public Private 

Partnerships in the provision of these services improve their efficiency? 

 Will the implementation of policy prescriptions from new urban literature produce 

desired outcomes in Pakistan? Are there any cultural constraints preventing 

widespread adaption of mixed land-use and greater public transport use? 
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1.3 Research Framework 
Given that the purpose of this dissertation is to explore the dynamic relationship 

between urban land-use and transportation from the perspective of economic growth and 

development, a mixed methods approach is adapted which features ABM, exploratory 

descriptive statistics and qualitative research techniques. Each of these components plays 

a specific role in the overall research schema, as illustrated in Figure 1. 

 

 
Figure 1 Dissertation Research Framework  

 

The research framework consists of two major approaches, ABM and detailed 

descriptive statistical analysis. In addition, Geographical Information System (GIS) 

analysis and expert interviews supplement the models by providing rules of behavior, 
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questions for interviews, key parameters for transport modeling, and variables for the 

CCM. The two models are interlinked by their sequential development process, i.e. 

utilizing the CCM’s key findings to explore specific dynamics of the Lahore metropolitan 

region. Likewise, the real world data provided the basis for developing the CCM’s land-

use patterns, in particular examining the growing sprawl across developing country urban 

areas, which is a key focus of this dissertation.   

1.4 Dissertation Structure  
The development of this dissertation was undertaken through a series of primarily 

sequential research activities, albeit with periods of simultaneous processes. First, a 

thorough literature review of new urban literature, its chief contemporary critiques and 

the theoretical ideas underlying their development. As a result, three empirically 

grounded stylized facts emerged which then became the rules of interaction for the CCM. 

Second, the literature on analytic techniques in urban studies was critically examined 

resulting in the identification of ABM as the most appropriate bottom-up simulation 

option for studying the aforementioned research questions. Third, through an iterative 

process of several rounds the prototype ABM was designed in NetLogo which involved 

parameter sweeps, sensitivity analyses and inner validity testing through extensive 

experimentation.  

Third, the Lahore urban transport survey data set was obtained from the 

Government of the Punjab during fieldwork in Pakistan which also involved 35 semi-

structured but in-depth interviews with urban planners, academics, policymakers and 

private real estate developers. The data was cleaned, geo-referenced and analyzed 
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through exploratory descriptive statistics and regressions to serve as the basis for 

verifying the findings of the CCM. Forth, a series of interactions were undertaken with 

high level government officials in Pakistan and with senior economists at multilateral 

agencies involved in research on urban development. This resulted in the development 

and refinement of original policy analysis which became the key outcomes of this 

dissertation. The rest of this section reviews the overall structure of the dissertation along 

with relevant research approaches. 

Following this introductory chapter that lays out key features of the dissertation, 

Chapter 2 presents detailed background for this dissertation by discussing the causes and 

consequences of rapid global urbanization. By focusing primarily on megacities in the 

developing world, it highlights the challenges facing policymakers and economic 

planners toward achieving inclusive and sustainable economic growth which will 

inevitably be driven by cities. It further situates the analysis within the theoretical debates 

on agglomeration, systems of cities and labor markets. The context of Pakistan’s rapid 

urbanization is elaborated through a sociocultural and economic examination of both the 

drivers and impacts of urban growth throughout Pakistan. 

Thereafter, Chapters 3 and 4 summarize key findings from the literature reviews 

undertaken to provide the intellectual foundations for both the theoretical CCM as well as 

applied policy analysis focusing on Lahore. Chapter 3 traces the evolution of scholarly 

thinking on cities, linking it with key contributions in mainstream economics literature 

including perspectives on the spatial dimensions of economic growth, trade and 

competitiveness and related issues of human and behavior. Moreover, the discussion 
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attempts to link classical perspectives in urban economic theory with recent contributions 

(alongside their policy prescriptions) broadly characterized as new urban literature.  

Chapter 4 then reviews analytic approaches for studying cities by demonstrating 

the relative benefits and costs of viewing cities as Complex Adaptive Systems (CAS). It 

further outlines how scholarly thinking on cities has evolved from the macro to micro 

levels, with recent literature focusing on the need to fully understand individual level 

behaviors as determinants of urban system level outcomes. The discussion then focuses 

on the underlying need for analytic models in urban studies, linking them with 

shortcomings of rational behavior and recent developments in computing power. 

The platform provided by these perspectives then gives way to introducing the 

CCM in Chapter 5, which brings together the theoretical perspectives from literature and 

analytic techniques including social simulation. It offers an in-depth discussion of the 

various incremental steps in the development of the model, particularly those related to 

designing rules of agent-agent and agent-environment interaction, characterization of the 

simulation environment, sensitivity analysis, and parameter testing etc. It showcases how 

each step of the model development process involved the circular process between 

conceptualization, design, development and testing.  

The case study of the Lahore’s urban land-use and transport system is presented 

in Chapter 6. The discussion builds upon key theoretical findings in the CCM to test their 

relevance to Lahore through a combination of empirical techniques including detailed 

descriptive statistics, regression analysis and spatial interaction modeling. The key 
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challenges defining urbanization in Pakistan, including rent-seeking in land-use planning 

and spatial disparities, are examined from the public policy perspective.  

Finally, the three-part Chapter 7 begins with an in-depth policy analysis from both 

the theoretical ABM and applied empirical analysis of Lahore. It highlights ways in 

which policymakers in Pakistan and beyond could make use of this research, including 

the question of whether the Punjab government’s recent focus on urban mass transit 

investments are likely to produce the necessary impetus for economic growth. In 

addition, the conclusion summarizes the major points discussed in this dissertation, 

highlighting how it makes an original contribution to our understanding of urban 

development from a policy standpoint. The chapter further documents the research 

platform established by this dissertation while pointing out several projects for future 

research, including further developing the cities and complexity theme toward an 

academic publication and to undertake survey research in Lahore.  
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CHAPTER 2: THE CAUSES AND CONSEQUENCES OF GLOBAL 

URBANIZATION 

“The most remarkable social phenomenon of the present century is the 

concentration of people in cities” – Weber (1899) 

The purpose of this chapter is to situate the research agenda of this dissertation 

within the broad global context of rapid urbanization, which is particularly relevant for 

cities in emerging economies. An improved understanding of the social, political and 

economic forces underlying this transformation along with its chief consequences – both 

positive and negative – provide necessary background for the research. In addition, this 

chapter highlights several unique facts regarding global urbanization (such as link 

between climate change and urbanization in Africa) which builds the platform for the 

ABM and transport case studies in the later parts of this dissertation. Notwithstanding the 

huge variation among thousands of urban contexts around the world (in terms of 

governance systems, societal factors, economic development levels etc.) there exists little 

doubt that global urbanization poses one of the most significant global challenges in the 

21
st
 century (World Bank 2009). This dissertation is therefore an attempt to better 

understand at least some dimensions of the global surge in urban populations.  

In the academic literature on global urbanization, there are several strands 

originating from various disciplines (mainly economics and urban planning) and their 

sub-specialties offering their own take on the causes and consequences of global 



14 

 

urbanization. Within the context of this dissertation, the most important ideas include 

Haris and Todaro’s (1970) two-sector rural-urban migration model, Inglehart and 

Welzel’s (2005) modernization theory of cultural transformation, Glaeser’s (2011; 2014) 

work on poor megacities and related governance challenges, Lucas’ (1988) ideas on 

human capital, Krugman’s (1991) contributions that triggered new economic geography 

literature, Florida’s (2002) theory of the creative class and research by Prud’homme 

(2004) and others on the links between urban service delivery and economic performance 

of urban regions. In addition, works on urbanization being produced by the influential 

multilateral and international donor agencies including the World Bank (2009) and the 

US Agency for International Development (United States Agency for International 

Development 2013) provide fresh perspectives on the multitude of ways in which 

urbanization is both aiding and hampering economic development. 

This also summarizes the key conundrum facing urban thinkers throughout the 

world, i.e. cities are enigmas in themselves as they offer both tremendous opportunities 

for scientific progress and pose severe challenges such as deadly diseases, crime and 

congestion. There is emerging consensus however, that cities around the world ought to 

move beyond the traditional singular focus on infrastructure (i.e. the hardware of 

development) toward ‘softer’ issues such as land-use regulations, the geography of 

innovation and most importantly, urban local governance (Azulai et al. 2014). This 

chapter is therefore designed to discuss the broad theoretical debates surrounding global 

urbanization and to introduce the case of Pakistan as a typical rapidly urbanizing, poorly 
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governed and economically stagnating country which captures all key issues within this 

topic.   

The discussion begins with an overview of past trends and future projects of 

urbanization featuring statistics at the global and country levels. It also focuses on key 

theoretical debates including those exploring emerging trends in global urbanization such 

as the emergence of poor megacities or the increasing threat of urban violence. 

Subsequently, the causes and consequences of worldwide urbanization are discussed 

which builds on perspectives in academic literature but presents original analysis within 

this framework. Thereafter, the case of urbanization in Pakistan is introduced as a country 

where most of the aforementioned issues have played out. Within this section, the case of 

Pakistan’s largest and most important city Karachi is discussed followed by an analysis 

of agglomerations and the relationship between urbanization and the youth bulge 

currently being experienced in the country. Finally, some concluding thoughts are offered 

to outline the key findings from this review and to identify several directions for future 

research in the broad realm of urban development policy. 

2.1 Global Urbanization: Trends and Projections  
The unprecedented rise of cities during the second half of the 20

th
 century, both in 

terms of the size of their populations and economics, presents one of the most remarkable 

transformations in human civilizations. Not surprisingly therefore, all leading global 

multilateral agencies including the World Bank (2009), the Organization for Economic 

Cooperation and Development (2006), the Asian Development Bank (2008), the Inter-

American Development Bank (2010) and the United Nations (2009) have identified rapid 
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urbanization as one of the key developmental challengers confronting the world during 

the 21
st
 century. Though as discussed later in this chapter, they all approach urbanization 

from their own institutional perspectives, which are not only constantly evolving 

themselves but are often in conflict with one another. Irrespective of their analytic 

perspective or policy prescription, they all agree that global urbanization – particularly in 

poorer countries – poses a significant challenge and opportunity for the global economy 

that requires better research and improved governance systems (Prud’homme 2004). 

From the business perspective however, McKinsey Global Institute (2011) reports 

that the growing consumer class in Asian cities will produce the next stimulus for 

economic growth throughout the region, with millions of households driving demand for 

electronics, apparels, cars etc. According to United Nations statistics, from now until 

2050 the world’s urban population is expected to undergo a steady increase of over 1 

million individuals every week (UN-Habitat 2011). Put another way, the projected 

increase in the world’s urban population from 2011 till 2030 is 1.4 billion at the rate of 

180,000 people every single day. This demographic pressure will then act as a stressor on 

urban services such as water, sanitation, energy etc. which are determinants of their 

economic productivity. Over the next two decades, cities will consume between 60 and 

80 percent of global energy supply, emit 70 percent of all greenhouse gases but also 

produce over 70 percent of global GDP (McKinsey 2011).  

Moreover, the U.S. Agency for International Development (2013) reminds us that 

by 2040 the majority of those living below the US$ 1 per day poverty line will be 

urbanites, which is a truly unprecedented development since poverty has traditionally 
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been associated mainly with rural areas (Glaeser 2014).  The agency has gone to the 

extent of arguing that in the context of development policy, provision of public services 

(which also includes basics like health and education) is far more crucial than the 

‘artificial’ dichotomy between rural and urban areas. A similar sentiment is echoed in the 

World Bank’s (2013) ‘Eco2 Cities’ agenda which argues in favor of viewing cities as 

holistic entities which have negative externalities on their environment. This marks a 

major departure from the institution’s focus on infrastructure financing led global urban 

agenda. In addition, the United Nations system moves toward their post-2015 Sustainable 

Development Goals agenda which focuses majorly on the sustainability of economic 

development, cities will likely become the primary theaters where the conundrum 

between rapid economic growth and environmental sustainability will play out (Florida 

2014).  
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Figure 2 Evolution of World’s Economic Structure (1970 – 2008)1 

 

As shown in Figure 2, the changing structure of the global economy since World 

War II, which has seen greater shares of manufacturing and services sectors at the cost of 

agriculture, has spurred global urbanization. Moreover, employment opportunities in 

urban centers have been growing consistently throughout this period, first driven by 

industrialization till the early 1980s and later by the services sector (Memedovic and 

Lapadre 2010). Not surprisingly according to World Bank statistics, worldwide urban-

rural mix has shifted dramatically since the 1960s, with the urban share rising from 33 

percent to over 50 percent today. In absolute terms, the world’s urban population has 

risen from 1 billion in 1960 to over 3.7 billion in 2012, thus posing unprecedented public 

policy challenges (traffic congestion, higher crime, public service shortfalls etc.) to 

rapidly urbanizing countries in the developing world (Henderson 2010).  

                                                 
1
 Source: Calculations based on UN Statistics (data in current prices, in US$) from Memedovic and 

Lapadre (2010) 
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As will be discussed in the section 2.3, changing economic structures have 

translated into greater employment opportunities in cities which have in turn driven rural-

urban migration. Moreover, as has become abundantly clear over the last several years of 

rising levels of income and urbanization in China and India, humans universally aspire 

toward higher quality of life through the pursuit of materialistic goods and services 

(Inglehart and Welzel 2005). In modernization theory (Huntington 2006), it follows that 

relatively prosperous and urbanized societies would then also witness strong preferences 

toward freedom and self-expression values. These points are stark reminders that the 

process of urbanization brings fundamental transformations to societies which go well 

beyond economic indicators such as access to jobs and housing decisions, but into the 

fabric of human interactions (Qadeer 2006). 

 

 
Figure 3 Trends in Share of Urban Populations (1980 – 2012) in select developing countries2 

 

                                                 
2
 Source: United Nations Human Development Report (2011) via Google Public Data. 
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The most rapid urbanization during the past three decades has occurred in 

developing countries, including the most notable countries presented in Figure 2. In 

China alone, urbanized population has risen from under 20 percent in 1980 to over 50 

percent in 2010, representing an addition of almost 200 million people despite 

government programs aimed at controlling rural-urban migration. Sustained economic 

growth and larger secondary and tertiary sectors of the economy have driven urbanization 

in China, with similar yet less intense trends in India. Nigeria’s high population growth 

rate, real estate development concentration in cities and rural-urban wage differential has 

driven urbanization despite relatively stagnant economic conditions (Babanyara et al. 

2010). Moreover, in recent years China, Indonesia and Nigeria have overtaken their 

South Asian counterparts despite the later themselves becoming increasingly urbanized. 

Within this timeframe however, none of these countries have undertaken governance 

reforms to better equip local governments to cope with these added pressures. As 

discussed later in this dissertation, this remains a fundamental challenge for effectively 

translating the benefits of urban agglomeration for widespread improvement in economic 

conditions. 

In the case of Pakistan for instance, the nature of the political economy of 

urbanization is such that incumbent political elites hailing from rural heartlands maintain 

a vested electoral interest in keeping urbanization artificially lower in official government 

statistics (Cheema et al. 2005). The application of international definitions of urbanized 

locales, along with a redistricting of electoral districts will likely benefit emerging 

political parties who derive their support primarily from urban centers. Even though 



21 

 

governments have attempted to reform local governance systems, their underlying 

objective has been the need to buy political leverage over opponents or for creating a 

semblance of legitimacy in the case of military governments. 

 

 
Figure 4 Urbanization Projections (2013 – 2060) in select developing countries3 

 

Before discussing issues specific to the emergence of poorer megacities in Asia 

and Africa, it is worth recognizing that policy research being undertaken today should be 

aimed at addressing both current and expected future challenges. As seen in Figure 3, 

demographers at the United Nations statistics division project that the unprecedented 

march towards greater urbanization in these countries will likely continue unabated for 

the next four decades before stabilizing in the middle of the 21
st
 century. While the 

largely linear assumptions build into these projections may not hold true in the real 

world, they indicate that the developing world’s urbanization trends will continue in the 

                                                 
3
 Source: Pardee Center for International Futures (2011) via Google Public Data. 
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foreseeable future. Accompanied with this urbanization are rising sizes of middle-classes 

which aspire for consumerist lifestyles of the West which are associated with 

modernization (Inglehart and Welzel 2005). These trends are likely to create large-scale 

environmental and climatic challenges (McKinsey 2011), with an increased risk of water 

and natural resource pressures destabilizing societies and causing international conflicts. 

Yet urban theory posits that greater population density in cities, albeit with controlled 

congestion, can unleash entrepreneurial energy of creative individuals which in turn 

fosters prosperity (Glaeser 2011), as defined by per capita income.  

As indicated in Figure 4, projections show that South Asian urbanization levels 

will likely remain below 50 percent presumably due to the reliance of their economies on 

the agriculture sector. On the other hand, countries like China, Indonesia and Nigeria will 

likely peak at more than 80 percent urbanization close to the year 2050, which is 

comparable of modern-day industrialized countries. While China and Indonesia are 

rapidly industrializing economies thus likely to urbanize further, Nigeria’s relatively 

higher projection urbanization level can only be explained by path dependency since it is 

currently almost 20 percentage points above the South Asian average. While this is 

beyond the scope of this chapter’s discussion, these statistics should be analyzed keeping 

in view the vast differences in the manner in which urban areas are defined across the 

world (Patel et al. 2014).   

2.1.1 Megacities in the Developing World  
As several developing countries cross the 33 percent urbanization mark, their 

average income levels are much lower than today’s developed countries at similar levels 
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of urbanization (Glaeser 2013). For instance, in 1890 the United States and United 

Kingdom had become one-third urbanized with annual per capita income levels (in 

current US$ terms) of 6,000 and 5,000 respectively. In contrast, modern day countries at 

similar or higher urbanization levels including Mozambique and Sierra Leone stand at 

US$ 592 and US$ 809 respectively. This is indicative of the ability of governments in 

poorer countries to provide adequately levels of infrastructure and public services which 

could spur innovation and entrepreneurship leading to improved economic productivity 

levels. Throughout the 20
th

 century, American cities were constantly competing against 

one another for attracting investors by providing improved transport, housing and other 

services (Glaeser 2011). Similar trends are emerging among agglomerations in mainland 

China (Qian 2010) and with their regional counterparts including the likes of Hong Kong 

and Singapore. Given that the forces of globalization, particularly the spread of cheaper 

commerce, is much more robust than in the last century, countries such as Singapore and 

Hong Kong can now afford to import their entire food requirements and themselves 

remain focused on specializing in highly productive service sectors such as finance.  
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Figure 5 Major Cities of the World in 1960 (UN-Habitat 2011) 

 

 
Figure 6 Major Cities of the World in 2011 (UN-Habitat 2011) 

 

The distinctive feature of global urbanization in recent years has been the rise of 

megacities in some of the poorest regions of the world (Glaeser 2014). As becomes 
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abundantly clear from the comparison charts 5 and 6 above, the world’s urban landscape 

has undergone a momentous transformation since the end of World War II. In particular, 

the number of megacities (defined as agglomerations of over 10 million) has increased 

from only two in 1960 (New York and Tokyo) to at least 22 throughout the world, at least 

two-thirds of which are located in developing countries such as India and Brazil. 

Similarly, there has been an explosion of medium (5-10 million) and small (1-5 million) 

cities throughout Asia, Africa and Latin America. In this period however, examples of 

meaningful governance reforms leading to robust public service delivery systems are 

scant as most rapidly urbanizing countries continue to lack adequate governance capacity 

to deal with their changed environments (Henderson et al. 2013).  

When comparing Figures 5 and 6, the emergence of cities along China’s eastern 

coast and throughout South Asia represents the single largest urbanization process in 

history. While not matching in scale, the emergence of cities in Africa and the Middle 

East is equally momentous within their peculiar regional contexts. Although it appears 

that the world’s most rapidly growing economies are experiencing the most rapid 

urbanization (for instance, Henderson 2000 reports an R-square of 0.57), Rosenthal and 

Strange (2004) argue that the urbanization-productivity relationship was established by 

studying data exclusively from industrialized economies. In resource constrained 

environments with poor governance systems, the tendency to make the largest 

infrastructure investments in the biggest cities is intended to accelerate productivity 

growth (with the other major reason being political bias). The preference for supply-side 
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transport infrastructure in particular has resulted in the emergence of several megacities 

throughout the developing world (Wulfhorst et al. 2013). 

2.2 The Causes and Consequences of Urbanization 
A useful framework for developing a holistic understanding of urbanization (as 

discussed earlier) is to look both into the causes and consequences of urbanization, 

thereby completing the entire cycle of socioeconomic change underlying these 

momentous transformations across the world. From a public policy perspective, 

understanding the drivers of urbanization as well as their outcomes on society allows 

governments to formulate more appropriate policymaking to ensure that the challenges 

associated with urbanization do not overshadow the rare economic opportunities they 

create for poorer countries (Glaeser 2014; Henderson 2002). While the urbanization and 

economic growth experience of industrialized countries can be somewhat instructive to 

urban planners and scholars focused on poorer countries, the stark differences in 

underlying societal, technological and economic conditions between the two contexts 

(and the passage of over a century) underscores the need for original analysis.    

In considering the causes of urbanization, defined as the percentage of the 

population residing in urban areas, it is important to distinguish between the natural rate 

of population growth and inward migration. Given that average population growth rates 

in most developing countries remain less than 2 percent, the rates of inward migration are 

much higher due to a plethora of reasons. As discussed earlier, the changing structure of 

national economies results in job creation in non-agricultural sectors (both manufacturing 

and services) which are mostly based in urban areas. In particular, the growth of 
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manufacturing in countries like China and India have created large-scale job 

opportunities for low-skilled workers which have thronged to large cities in their 

thousands (Crescenzi et al. 2012). Even under conditions of immense economic growth 

and large-scale job opportunities, the difficulty of physical connectivity between rural 

and urban areas determines the pace of urbanization (Seto et al. 2011). Recent work by 

Donaldson (2010) empirically establishes the relationship between railroad connectivity 

and per capita income in India where on average cities experienced a 17 percent bump.  

In addition, recent research funded by the World Bank including Glaeser (2014) 

and Henderson et al. (2013) argue that the poor performance of the agricultural sector 

due to the impacts of climate change (or other reasons) in Africa has triggered large-scale 

migration of communities into cities. It can therefore be argued that both push (poor 

economic conditions) and pull (lure of opportunities) factors play into large-scale 

migration toward cities. In addition, Henderson et al. (2013) argue that urbanization in 

sub-Saharan Africa presents a unique story since cities in this region have emerged as 

“consumer cities instead of the traditional “producer cities” (Gollin et al. 2012) where 

manufacturing-led growth spurs urbanization. Irrespective of this exception however, 

urban studies literature appears to have firmly concluded that the most reliable predictor 

of sustained urbanization and subsequently economic prosperity is the quality of human 

capital (see among others Henderson and Wang 2005; Glaeser 2011; Lucas 1988).  

In discussing consequences, the impact of urbanization can be concretely 

conceptualized in two ways. First, as population density of greater than 500 people per 

square kilometer and second, as the socioeconomic and cultural transformations it 
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produces in every context (Qadeer 2006; 2014). In economic terms, urban 

agglomerations are associated with increasing costs of congestions such as sluggish 

traffic, perpetuation of crime and spread of diseases (World Bank 2009). For 

governments in rapidly urbanizing countries, the challenge is to design appropriate 

policies that would maximize the economic benefits of agglomeration whilst minimizing 

the accompanying costs of congestion. In addition, the system of cities approach 

propagated by economic geographers including Storper (2013) and Clark (1988) argue 

that productivity is maximized only when optimal spatial sorting between economic 

sectors based on their land-use requirements. For instance, manufacturing establishments 

should move outside large cities into well-connected peri-urban districts made accessible 

via affordable transportation services. The densest downtown areas should therefore be 

occupied by high value added industries requiring human interactions including finance 

and technology (Henderson 1974). 

In these dense neighborhoods however, maintaining the quality of public services 

holds the key to economic efficiency as poorly serviced urban areas tend to lack 

meaningful public or private investments (Azulai et al. 2014). On the other hand, the 

density of residential and commercial activity creates the requisite scale to justify larger 

capital investments toward improving service quality (Storper 2013) such as piped water 

systems or desalination plants. Similarly, the existence of large-scale economic activity 

(and resultant congestion) creates the political and economic rationale for transportation 

investments such as expansion of road networks and increasingly, Bus Rapid Transit 

(BRT) systems. Moreover, another key consequence of large urban agglomeration is the 
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thickening of the labor market (Moretti 2014) that enables specialization in the labor 

market, which both boosts productivity and improves wage levels to attract further 

inward migration. In order to optimize economic performance however, urban 

morphologies should allow cities to balance the aforementioned benefits of 

agglomeration while maintaining adequate transport services to minimize the associated 

costs of congestion (Bertaud 2014).  

In his widely cited work on global urbanization, Angel (2012) uses satellite 

imagery to explore worldwide urbanization trends across more than 3,000 agglomerations 

around the world. By focusing on population density, fragmentation and land cover, he 

argues that traditional analytic models of urban growth are incapacitated to provide the 

level of sophistication necessary for understanding complex modern urban systems. 

Further, Angel (2012) argues that the context free adaptation of urban theories developed 

largely in the industrialized world to poorer cities risks exacerbation of existing 

problems. In all cities, the efficient provision of public services requires above threshold 

density levels which would encourage investments by public and private sectors. It 

follows that traditional top-down planning paradigms have failed to deliver the scale or 

productivity levels in poorer countries which were associated with urbanization in the 

developed world. Similarly, Romer and Fuller (2010) argue that shrinking physical space 

across the planet along with rising urban populations entails the need for a fundamental 

rethinking of top-down urban planning which continues to increase sprawl. Irrespective, 

the consensus emerging from all these studies is that local governments should be fully 
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capacitated to undertake the reforms necessary to optimize the economic fruits of 

agglomeration, which is an inevitable reality of this century. 

As discussed at the outset, the momentous rise of urbanization across the world is 

among the most fundamental changes experienced by modern societies. The potential for 

widespread economic benefits from urbanization depends on how well cities around the 

world respond to changing urban morphologies. On the other hand, these changes also 

pose the threat for the emergence of negative externalities such as the spread of organized 

crime, violence, congestion and disease. Needless to say, effective policy responses can 

only be designed after developing a more profound understanding of the dynamic 

socioeconomic processes underlying urban growth. Recent technological advancements 

are both producing big data sets and enabling better analytics (Gurin 2014) which offer 

unprecedented research opportunities particularly in developing countries. In recent years 

for instance, the use of anonymized mobile phone call records in Africa have produced 

promising results in unravelling the impact of internal migration on urban morphologies 

(Blumenstock 2012). Similarly, promising applications of smart technologies in efficient 

provision of public services including as aids in public administration systems (Caragliu 

et al. 2011) 

2.2.1 Moving Toward an Urban Theory 
In recent times, leading urban theorists including Batty (2013) and Cumbers 

(2014) have called for developing a theory of cities which enhances our understanding of 

modern urban realities by employing frontier methodologies. Batty (2005) in particular 

has long called for understanding cities from the bottom-up, arguing that they should be 
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viewed as CAS consisting of coevolving and dynamic constituent sub-systems. In recent 

contributions, Batty (2013) has presented ways in which mathematical modeling 

approaches can help explain cities from the bottom-up. He argues that complex 

quantitative models (including of the simulation kind) can improve narratives explaining 

cities. Similarly, Bettencourt and West (2010) have contributed toward empirically 

grounded theories of urban evolution by arguing that natural laws of scaling can be 

applied to the evolution of cities. In other words, the relationship between the growth of 

cities and their total demand for services (such as electricity, healthcare, water etc.) is 

robustly similar to evolutionary patterns in mammals.  

Having said this however, there are significant challenges associated with 

building an empirically grounded theory of urbanization, not the least of which is the 

conundrum presented by Africa’s urbanization trends which appear to vary from 

elsewhere. While empirical studies in general demonstrate a positive correlation between 

levels of urbanization and per capita income, Bloom and Khanna (2007) study 80 

countries between 1961 and 2000 to conclude that average living standards have not 

improved in the expected proportion despite growth. Similar studies by Bourne (2006), 

White et al. (2008) and the World Bank (2009) all confirm the existence of an African 

exception which confirms the existence of significant path dependencies in urban growth 

models around the world.  

In any event, the profound impact of global urbanization presents some of the 

most crucial challenges in modern times, particular because of their relationship with 

complex social and economic systems. While each developing country faces its own 
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unique challenges related to this problem, there are systemic issues related to urban 

governance, land-use regulations, human mobility and societal tolerance requiring 

significant attention from policymakers and urban scholars alike. In the rest of this 

chapter, the case of Pakistan’s rapid urbanization is discussed to exemplify key issues 

highlighted above and to set the platform for subsequent theoretical and applied 

discussions related to urban Pakistan. 

2.3 Urbanization in Pakistan 
Pakistan is the world’s sixth most populous country with over 50 percent of the 

population yet to reach their 30
th

 birthday (UN 2012). It has a vital geostrategic location 

at the crossroads of resource rich regions of Central Asia and the Persian Gulf, and 

remains the world’s third largest Muslim population with an increasingly intolerant 

society. In both ideological and physical terms, it remains (and likely to remain in future) 

the world’s battleground against violent religious extremism and terrorism (Rashid 2011). 

The country’s young population faces unprecedented economic challenges which have 

seen youth unemployment rates soar past 25 percent (Hou 2010) during the post-2007 era 

of economic stagnation. The economic performance of Pakistan’s cities (and 

subsequently, job creation potential) therefore has direct implications on regional and 

even international security. The existence of tens of thousands of disenfranchised youth 

in poorly functioning cities is an ideal breeding ground for extremist organization 

recruitment. The need for turning Pakistan’s cities into genuine drivers of economic 

growth and innovation has therefore gained paramount importance (Haque 2014). 

Through extensive interactions with the former and current administration of the 
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Planning Commission of Pakistan, the author has developed a profound understanding of 

the growth constraints in urban Pakistan. Hence the applied policy ideas generated in this 

dissertation are intended for policy audiences in Pakistan, which have already 

demonstrated an active interest in these outcomes
4
. 

In order to understand the current state of urbanization in Pakistan, it is important 

to understand the history and subsequent path dependencies related to the growth of 

major cities. At the time of independence from British India in 1947, Pakistan’s 

urbanization level stood at less than 18 percent (UN-Habitat 2011). Moreover, despite 

being geographically contiguous, the State of Pakistan consists of several entities and 

nationalities, each with their own peculiar culture and vested political interests. For the 

nascent government in 1947, creating a robust national narrative regarding Pakistani 

nationalism and unity became one of the first challenges of nation building. In practical 

terms, the partition of British India entailed mass migration through which Muslims 

moved to Pakistan and non-Muslim were forced out into present day India. Not only was 

this process disorganized and extremely violent (by some estimates, as many as 1 million 

people died) but almost overnight the population of major cities like Karachi and Lahore 

were doubled due to incoming Muslim migrants from central India (Collins and Lapierre 

1975). With tens of thousands of migrants encamped in these cities for several months, 

the government prioritized refugee rehabilitation as a major national security priority and 

planned major housing schemes in peri-urban locales (Tasneem 2014). Yet in the telling 

                                                 
4
 The author has collaborated with three different teams of researchers in Pakistan, United Kingdom and the 

United States to undertake funded research projects on trade between India and Pakistan (funded by the 

International Growth Center); the CCM and an evaluation of the Lahore metro bus project (both funded by 

the United States Agency for International Development). 
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case of Karachi, the government sponsored housing society for working and middle-class 

families were located in the exurbs which led to their eventual downfall mainly due to the 

costs and inconvenience of commuting (Inskeep 2012). In several cities across the 

country, the failure of such top-down approaches have recently given way to private real 

estate developments, resulting in sprawl from haphazard development. 

 

 
Figure 7 Urbanization Trends and Projections in Pakistan by UN-Habitat (1951 – 2030) 

 

As shown in Figure 7, Pakistan has undergone a momentous transformation 

toward urbanization, both in absolute and relative terms. From a total population of less 

than 40 million in 1951, Pakistan has become the world’s sixth most populous country 

with almost 180 million inhabitants. The level of urbanization during this time has 
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increased from 15 percent in 1951 to over 35 percent today. However, prominent 

specialists including urban planner Ali (2002) and demographers such as Karim
5
 have 

long argued that Pakistan’s urbanization estimates are underestimated due to 

inconsistency in census definitions between the 1951, 1981 and 1998 census. They 

estimate that if settlements of over 5,000 dwellers are considered urban then Pakistan is 

at least 56 percent urbanized today mainly due to the fact that many peri-urban areas 

continue to be inaccurately considered rural (Ali 2002). This argument gains further 

credence due to the fact that the country’s ruling elites have traditionally sought political 

power through rural constituencies (particularly the Pakistan People’s Party) hence 

political forces maintain a vested interest in maintaining the status quo (Zaidi 2006). 

Assuming that these estimates are accurate, close to 100 million Pakistanis today are 

likely residing in cities out of which 47.5 do not have access to sanitation services (World 

Bank 2007).  

2.3.1 Karachi: the Microcosm of Pakistan  
The ebbs and flow of urban growth in Pakistan’s largest city Karachi, often 

dubbed ‘mini-Pakistan’ for its ethnic diversity and economic resilience, fully captures the 

quintessential problems of urbanization in the country. It is not only Pakistan’s largest 

city, but also its only functional seaport which served as the first national capital 

following independence in 1947. As of early 2012, Karachi’s official population topped 

11 million, making it the 11th largest city in the world (UN-Habitat 2011). The city has 

experienced phenomenal growth since the late 1940s during which time the population 

                                                 
5
 Through author’s personal interactions on the sidelines of the January 2014 South Asia Cities Conference 

organized by the Urban Unit, Government of Sindh, Pakistan in Karachi. 
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has grown by 36 times. According to Karachi City government (2007), the city’s 

population is expected to reach 27.5 million by 2020. Such is Karachi’s recent population 

growth momentum that Forbes magazine has termed it the “world’s fastest growing 

megacity” with 80 percent growth between 2000 and 2010 to touch 20.9 million (Kotkin 

and Cox 2013). In the popular international press, including leading magazines, 

significant attention has focused on the city for a variety of reasons with headlines such 

as “Will Karachi Become the Next Waziristan?” (Kugelman 2014) to “The world’s most 

dangerous megacity” and “the next frontier in the global meth trade” (Khan 2013).  

The existence of widespread violence since the 1980s has exacerbated this 

segregation, as safety considerations force new immigrants to locate in neighborhoods 

dominated by their ethnic groups (Ahmad 1993). Due to the lack of productive avenues 

and inclusive public spaces, diversity has in fact fueled ethnic violence. Unlike Western 

metropolitans, ethnic identities in Pakistan continue to trump individual and professional 

affiliations, which contributes to ethnicity based spatial segregation. Unless this 

unfavorable spatial structure is reformed, Karachi will continue to suffer from low 

creativity which will in turn hamper long-term and inclusive economic progress. The 

combination of poverty, unemployment and illiteracy will continue fuelling intolerance 

and extremism, thus completing the self-reinforcing vicious cycle of low human capital, 

great economic deprivation, unprecedented intolerance and political violence. 

Irrespective of these factors however, the city has continued to experience rapid 

population growth throughout this period. 
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Figure 8 Population in Developing Country Megacities (1970 – 2010) from UN (2012) 

 

In the developing country megacities comparison shown in Figure 8, Karachi’s 

incredible rise from the bottom of the group in 1970 to the leader within three decades 

marks an incredible turnaround by any standards. This population explosion was spurred 

in late 1970s and throughout the 1980s by inward migration from war-plagued 

Afghanistan and adjoining areas of Pakistan’s northwest. In the last two decades 

however, migrants from southern Punjab have moved into the city in large numbers 

thereby turning Karachi into Pakistan’s most socio-ethnically diverse city (Malik and 

Karim 2012). This extraordinary growth momentum, however, has been accompanied by 

severe pressures on public service delivery systems and deterioration in the security 

situation. The original inhabitants of Karachi, ethnic Sindhis, have become the land 

owning minority in their own province and clashes between their economic interests with 

ethnic Pushtoons (controlling the lucrative transport/freight sector) have fueled violence. 
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Notwithstanding these problems, today one out of every ten Pakistanis resides in 

Karachi. It is the financial and commercial capital of Pakistan, hosts the largest stock 

exchange and headquarters of all leading multinational and local corporations. It hosts 40 

percent of Pakistan’s financial activity and more than half of its bank deposits (Karachi 

City Government 2007). Karachi is also home to Pakistan’s largest television production 

houses, media and newspaper groups, professional organizations and military 

cantonments. The most crucial part of Karachi’s domination lies in the economic realm. 

According to the Asian Development Bank (2005), the city produces 20 percent of 

Pakistan’s GDP and generates more than 25 percent of national revenue.  

Furthermore, the Karachi seaport handles 95 percent of Pakistan’s total foreign 

trade volume, both by providing freight handling and transportation services. It not only 

serves the rest of Pakistan but also its landlocked northwest neighbors including 

Afghanistan and Central Asian countries. Karachi’s employment generation capacity can 

be judged by the fact that 45 percent of Pakistan’s large-scale manufacturing jobs are 

located within the city. In addition, Karachi’s primary economic advantage lies in the 

abundant and inexpensive supply of labor. It is hardly surprising therefore that the city 

has consistently been a magnet for economically distressed Pakistanis from throughout 

the country (Karachi City Government 2007). 

Given the stark contrast between Karachi’s importance for the Pakistan economy 

and its deteriorating socioeconomic situation, the rest of this section will offer an 

overview of the city’s problems and current public policy priorities determined by the 

local and provincial governments. In terms of spatial structure, the city is divided into 
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vast swaths of low-density exclusively residential zones inhibited by high-income 

households and extremely congested towns with high levels of ethnic segregation. Since 

most jobs are in the Central Business District (CBD) area around Saddar town, the highly 

inefficient and inconvenient transportation system incentivizes car usage, thus 

exacerbating the gap between the rich and the poor (Imran 2010). Contrary to the pre-

independence era when most workers in Karachi routinely would walk or bike to their 

workplaces each day, the current spatial structure has made the city extremely car 

dependent (Inskeep 2012).  

Ostensibly to improve the congestion problem, public investment has been 

pouring into the urban road network, featuring expressways for improving car-based 

connectivity between the suburbs and downtown areas. In fact all large cities in Pakistan 

are gripped by the politically rewarding ‘flyover frenzies’ which are essentially supply-

side infrastructure policies (Noorani 2012). However, as shown in relevant academic 

literature (e.g. Carli and Andersson 2007), such policies only reinforce the perverse 

incentives sustaining urban sprawl. Moreover, there is ample evidence that additional 

road length in cities is associated with proportional increases in car usage, thus failing to 

alleviate the traffic congestion problem (Duranton and Turner 2009). As will be 

discussed in Section 2.3.3, large urban transport projects in Pakistan are supposedly 

associated with electoral success, particularly in the Punjab. In fact, due to this 

underlying reality of urban Pakistan’s political economy, all provincial and local urban 

governments are currently focusing on expanding road infrastructure without any 

scientific analysis of the relative costs and benefits of such an approach. It is safe to 
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assert that never in the history of Pakistan has any government undertaken meaningful 

urban land reforms, presumably due to the same factors. 

In Karachi today, there are several missing elements preventing human talent to 

transfer into sustained urban economic growth. The society of Karachi has low tolerance 

for new ideas, the illegal housing market is thriving; both urban sprawl and congestion 

are worsening; violence is on the rise; public transportation is inefficient and public 

spaces are non-existent (Planning Commission of Pakistan 2011; Imran 2010). Not 

surprisingly under such conditions, spatial segregation has worsened, with both ethnic 

groups and economic classes clearly separating themselves in their respective zones. For 

example, areas such as Orangi, Korangi and North Karachi dominantly host Urdu 

speaking household whereas Pushto speakers are concentrated in SITE and Kemari 

regions. This pattern of segregation emerged soon after the creation of Pakistan when 

Urdu speaking migrants arriving from India settled in newly developed areas whereas the 

original inhabitants (Sindhis) remained in their traditional zones.  

The challenge for the government in Pakistan is how to reverse these trends and 

improve economic growth prospects. The traditional supply-side policies of increasing 

infrastructure through foreign aid and domestic investment are not creating an ethos of 

creativity led urban and regional development. The key questions that policymakers must 

grapple with are as follows. What can be done to invigorate creativity in urban spaces? Is 

the perverse existing urban form and function the main problem? If yes, then how can 

public policy be altered to promote creative entrepreneurship in Pakistan’s cities? As 

emphasized by the Planning Commission of Pakistan (2011), fundamental reforms will 
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require the promotion of an alternative narrative, thus forcing rent-seeking elites to give 

up privileges by unlocking expensive swaths of State-owned land for public use. By way 

of economic incentives, private investments in creativity enhancing projects should be 

promoted simply by reducing the government’s footprint on the economy (Auerswald et 

al. 2011).  

2.3.1 Urban Agglomeration and Economic Productivity  
In all large industrialized economies, urban regions gain from well-established 

benefits associated with agglomeration (economies of scale, worker specialization etc.) 

by offering unprecedented opportunities for firm-worker matching (Moretti 2013). A key 

component of this perspective results in the emergence of specialization, or clusters of 

industries within specific sectors for instance the Sialkot sports cluster or Faisalabad 

textile cluster in Pakistan. In addition, the theory of agglomeration in economic 

geography, most notably the systems of cities view (Helsley and Strange 1990), predicts 

that such regions result from spatial sorting of economic activity due to thickening of the 

real estate and labor markets. In other words, as urban economies grow and diversify, 

firms requiring larger space holdings (e.g. manufacturing units) relocate to less expensive 

peri-urban locales whereas highly specialized service firms (e.g. financial institutions) 

occupy downtown floor spaces to gain from greater human interaction. The resultant 

spatial sorting of industries creates a system of cities featuring mutually dependent small, 

medium and large cities – which together optimize regional economic productivity (Puga 

2010). 
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The structure of Pakistan’s economy has been moving away from agriculture 

toward services and manufacturing sectors, with the latter’s share of GDP growing from 

50.7 percent in 1999 to 53.6 percent in 2013
6
. However the pace of this transformation 

has been remarkably slow in recent years, which is inconsistent with regional trends 

across Southeast Asia (UN-Habitat 2011). In other words, while urbanization has been 

growing rapidly in Pakistan, it is not accompanied by expected levels of structural 

changes in the economy. In addition, the largest cities (Karachi, Lahore in particular) 

have witnessed phenomenal growth during the last few years whereas smaller cities have 

failed to keep pace with these trends. While the productivity gains from agglomeration 

are naturally accruing to these regional economies, this is far from the optimal model of 

vertical supply-chains between cities compared to what is prescribed in theories of 

economic geography (for a review of these perspective see among others Storper 2013 

and Howels and Bessant 2012).  

However, in recent years major urban-regions have emerged by way of corridors 

with evidence for agglomeration effects, prominent among these are the Lahore-Kasur-

Sheikhupura-Gujranwala region in the Punjab and the Karachi-Hyderabad-Hub region in 

southern Sindh province. As discussed later in the Lahore Case Study (Chapter 6), 

commuting patterns from the metropolitan region show that a sizeable chunk of daily 

trips are made coming in and out of the city, mainly from the adjoining districts of Kasur 

and Sheikhupura. During the last two decades which have witnessed significant activity 

in the private real estate development sector, the functional boundaries of Lahore city 

                                                 
6
 These statistics were obtained from the Pakistan Bureau of Statistics website: http://pbs.gov.pk  

http://pbs.gov.pk/
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have expanded well into adjoining administrative districts such as Raiwind to the West 

(prominently featuring Valencia, Bahria Town, EME Society etc.) or Mehfuzpura to the 

East (dominated by the Defense Housing Authority). While the typical response from 

successive governments has been to invest in road based infrastructure within cities, 

Pakistan lacks regional connectivity (Stough 2009) which would foster the spatial sorting 

discussed earlier. For instance, the greater Lahore agglomeration relies exclusively on the 

Grant Trunk road for Westward and Raiwind Road for Eastward connectivity (both 

remain clogged throughout the workday), without much usage of passenger or freight 

railway service.  

Similar trends are visible in the clusters of specialized industry led growth that 

have emerged around Rawalpindi, Multan, Faisalabad and even Peshawar. Interviews 

with leading urban scholars in Pakistan suggest that significant supply chain linkages in 

manufacturing and services processes have firmly established these smaller 

agglomerations. Notwithstanding the lack of reliable economic data to formally verify 

this hypothesis, it appears that Pakistan’s urban landscape is undergoing a momentous 

spatial transformation (the final chapter of this dissertation highlights a future research 

agenda, including ideas for overcoming data issues). Most interviewees pointed out that 

the lack of urban local governance structures in the country were hampering effective 

policymaking informed by bottom-up processes or feedback mechanisms from 

communities (Aslam and Yilmaz 2011). Moreover, there has never been any concerted 

policy efforts for dealing with the urbanization challenge, even though economic theory 

is clear about the potential benefits from agglomeration. 
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2.3.2 The Youth Bulge 
A distinctive feature of Pakistan’s demographic structure is the high proportion of 

youth, defined as people between 18 and 29 years of age, a feature which is particularly 

relevant for cities. As thousands of youth having varying skills levels migrate into cities 

each year, the Planning Commission of Pakistan (2011) estimates that a sustained annual 

economic growth rate of seven percent is required simply to “absorb” the incoming labor 

force. Yet over the last five years, the rate of growth has averaged below four percent 

thereby increasing youth unemployment across the country. Given the state of extremism 

and militancy in the country, the existence of tens of thousands of unemployed youth 

presents the terrifying prospect whereby Pakistan’s cities become an ideal recruiting 

ground for terrorist organizations. In fact, there is growing evidence that the poor 

performance of urban economies in the country have already allowed these groups to 

infiltrate into the depth of urban Pakistan (Rashid 2011). For instance, between the years 

2002 and 2014 the Karachi city police have arrested dozens of known Al Qaeda and 

Taliban affiliates from across the city. Similarly, the sectarian focused militant groups 

based in southern Punjab (including Jhang, Multan, Muzafargarh etc.) have provided 

Punjabi recruits to the largely Pushtun Tehreek-e-Taliban Pakistan (TTP) which is 

another exhibition of this trend. 

In short, there exists an urgent and crucial need for understanding the link 

between urban economic performances on the one hand, and intolerance and militancy on 

the other, to undertake policies for changing the status quo. Given the plethora of 

problems facing Pakistan’s economy which is inhibiting job creation (low foreign direct 

investment, low tax revenue collection, instable policy regimes etc.) the only feasible 
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strategy for controlling youth unemployment is self-employment through 

entrepreneurship (Ghani et al. 2012). In a wide ranging survey of a representative sample 

of Karachi’s youth, Malik and Karim (2012) explored economic aspirations, opinions 

about political affairs and attitudes toward entrepreneurship while controlling for 

sociocultural indicators such as age, gender and ethnicity. The study’s primary 

conclusion states that the vast majority of urban youth in Karachi are highly risk averse in 

career ambitions and therefore continue prefer stable job situations as opposed to 

undertaking creative and ambitious entrepreneurial ventures.  

With more than half of all Pakistanis yet to reach their 30
th

 birthday, the country’s 

incredible youth bulge provides both an opportunity for economic progress and poses a 

threat to stability. Nayyab (2006) confirms that Pakistan is currently experiencing a rare 

demographic structural moment whereby the dependency ratio (proportion of the non-

working age population, defined as those below 14 and above 65 years of age) is 

extremely favorable for economic performance (Bloom et al. 2012; Mason and 

Kinsugasa 2005). However, Nayyab’s (2006) demographic analysis reveals that this 

window of opportunity will fade out by 2040 at which point the current working age 

population would begin to retire. The current demographic dividend available to 

Pakistan, while being an added pressure on public resources, is also a rare economic 

opportunity as the high proportion of working age adults will likely boost net national 

savings (An and Jeon 2006). In other words, countries experiencing youth bulges tend to 

see economic growth benefits from two primary channels: first, the availability of greater 

aggregate disposal income and higher savings which offers greater equity for supporting 
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new businesses (Leff 1969; Aghion et al. 2006); and second, the available of larger sums 

of human capital improves growth as outlined by Romer (1989) and Lucas (1988) in their 

contributions to neoclassical growth theory.  

Having said this however, the existence of poorly educated youth in urban 

environments with low quality basic services (particularly health, sanitation and 

education) dissipates any potential benefits predicted by theory (for detailed discussions 

see among others Barrow 2001; Jimenez and Murthi 2006; Roychowdhury et al. 2006). 

In the interest of promoting entrepreneurship and creative cluster formation in cities, 

Djankov et al. (2010) rightly argue that it is imperative to fully appreciate underlying 

socio-cultural factors inhibiting the uptake of high-risk economic opportunities. 

Moreover, in countries like Pakistan where corruption is rampant at all levels of 

government, creative entrepreneurs find it particularly challenging to turn their business 

ideas into financially sustainable firms (Anokhin and Schulze 2009). Therefore, 

subsequent chapters will delve deeper into the issue of whether the theories of regional 

economic growth and land-use policies developed in industrialized economies can be 

fully applied in the developing world where underlying socioeconomic and governance 

conditions are entirely different. 

2.3.3 Renewed Policy Focus on Urban Transportation  
Since the successful introduction of the first BRT service in Lahore since March 

2013, the Pakistan Muslim League Nawaz (PML-N) government in Islamabad has 

introduced a series of urban transport projects across several cities. With the underlying 

view that supply side infrastructure policies will likely spur economic growth, the 



47 

 

government has commenced construction of the second BRT service in Islamabad and 

announced similar projects for the cities of Faisalabad and Multan. In the largest city of 

Karachi, plans are underway (with support from the Japanese government) to restart the 

now defunct circular railway system as the country’s first mass transit facility. Similarly, 

the government of the Punjab province has recently signed a US$ 1.3 billion deal with the 

Chinese government to construct the mass transit Orange line project conceived as part of 

the long-term transport vision (Oriental Consultants 2011). The underlying assumption 

behind such grand plans is that the supply of urban mass transit in Pakistan’s largest 

cities would somehow produce economic activity resulting in job creation and eventually 

reelection for the incumbent PML-N regime. 

Irrespective, these developments mark a significant departure from traditional 

urban transportation policy in Pakistan which have traditionally focused on increasing 

road density and investing in accompanying road infrastructure particularly underpasses 

and flyovers (Haider 2014). While the previous government’s planning document, the 

Framework for Economic Growth, had identified ‘creative cities’ as a pillar of its 

economic recovery strategy (Planning Commission of Pakistan 2011) the current 

regime’s new Vision 2025 document focuses on hard infrastructure as means for spurring 

economic growth in the country (Planning Commission of Pakistan 2014). The essential 

difference between the two governments lies in the former’s preference for ‘software’ of 

development as compared to the latter’s focus on the hardware. Without undertaking an 

in-depth political economy analysis of various political parties, their economic ideologies 

and resulting policy prescriptions, it is suffice to say that the left-leaning previous regime 



48 

 

of the Pakistan People’s Party Parliamentarians (PPP-P) and the incumbent PML-N 

appear to be appealing into their core support bases. The PPP’s support base in rural areas 

explain their preference for agricultural productivity and related issues such as irrigation, 

support prices etc. whereas the PML-N’s largely urban and business community focus is 

expressed in the form of growth enhancing policies. 

Despite the incumbent government’s belief in supply-side infrastructure policies 

(also includes high speed railways, water reservoirs and power plants) for achieving 

economic growth, Pakistan’s third-largest party the Pakistan Tehreek-e-Insaf (2013) has 

firmly opposed such ‘exorbitant projects’ due to the country’s poor human development 

indicators. They argue in favor of reallocating urban transport funds toward social 

welfare and public service sectors including health, human services and education which 

are arguably in an abysmal state. With an underlying preference for achieving an Islamic 

Welfare State (Jawed 1975) along the lines of the European model, this again represents 

an ideological difference of opinion between parties. This debate is being motivated by 

underlying theoretical differences in approach between those believing in the trickling 

down of growth benefits through employment generation and others who believe in direct 

government interventions for social protection.  

During the author’s interaction with the current Minister for Planning and 

Reforms, Mr. Ahsan Iqbal, the Minister indicated the need for “regional economic impact 

analysis” of the Lahore BRT project to inform similar projects being currently 

implemented or planned across the country. While donor and multilateral agencies, 

particularly the Japan International Cooperation Agency (JICA) and the United Nations 
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Development Programme (UNDP), have provided significant technical assistance in the 

project implementation, procurement and engineering sides, policymakers appear to lack 

any concrete understanding of the economic effects of their decisions. As explained in the 

final chapter, this represents a major shortcoming of urban policymaking in Pakistan and 

hence this author has begun undertaking a follow-on project to evaluation the impact of 

the Lahore BRT on the region’s labor markets. A project proposal co-authored with 

academics at the Lahore University of Management Sciences (LUMS) and Duke 

University was funded by the United States Agency for International Development 

(USAID) for undertaking a post-BRT survey of households previously interviewed by a 

JICA-sponsored study in 2011. This quasi-experimental approach will offer insights on 

the incremental labor market impact of the Lahore BRT project and offer lesson for 

follow-on projects planned for Lahore and other cities. 

2.4 Conclusion 
In line with the high level global trends highlighted in this chapter, and their 

manifestation in the case of Pakistan, there is a growing consensus around the world that 

the discipline of urban studies would benefit from a new theory of cities (Cumbers 2014). 

In other words, notwithstanding the multifaceted nature of urban challenges and the vast 

variations across contexts, a unified theory of urbanization is needed to explain 

worldwide trends and their local implications. In the meanwhile, Batty’s (2013) repeated 

calls for a “new science of cities” echo the underlying sentiment that much like the theory 

of relativity unified the scientific discipline of physics, urban theorists are also in need for 

such a unifying theoretical framework. It follows that at this moment, the field of urban 
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studies remains divided in siloes dictated by underlying disciplinary backgrounds such as 

economics, politics, environmental studies and culture. Given this underlying reality, 

coupled with the interdisciplinary nature of the urban problem, this call for an all-

encompassing urban theory appears to be highly challenging.     

However, recent strides in the use of social complexity theory to understand the 

evolution of cities has offered promising results, particularly in the form of microscopic 

urban modeling informed by large data sets generated by cities. As will be discussed in 

Chapter 4, these perspectives are gaining further credence by recent contributions by 

physicists based at the Santa Fe Institute, part of the University of New Mexico. In 

particular, recent contributions from West and Bettencourt (2010) and others involved in 

big data analytics to understand cities offer promising directions for the future 

development of the ‘science’ of cities. For instance, they find stark parallels between the 

rank size distributions of mammals on the one hand and real-world cities on the other. In 

terms of practical applications, being able to predict demand for energy and other 

services at a neighborhood level in growing cities allows pre-planning and eventually  

On the methods side, the rapid growth in remote sensing and satellite imagery 

capabilities has allowed researchers to observe land-use cover changes and underlying 

economic realities through time (Henderson et al. 2012).  The World Bank (2013) has 

recently adapted this approach in reexamining the intraregional connectivity in poorer 

countries, allowing regional economic analyses of subnational level indicators which 

were impossible to obtain only a few years ago. Similarly, information scientists have 

joined forces with urban economists and planners to utilize mobile phone call data sets to 
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understand urban morphologies (Blumenstock 2012). Given the relatively high levels of 

cell phone penetration throughout Africa and Southeast Asia for instance, this 

methodology offers the promise of being able to evaluate the validity of theories of 

agglomeration in poorer megacities.  

Many of the theoretical and policy issues raised in this chapter will be discussed 

in greater detail throughout the rest of this dissertation. The subsequent two chapters 

focus on reviewing the literature on urban economics, transportation and complexity 

science literatures to identify gaps which will then be filled through a theoretical ABM 

introduced in Chapter 5 followed by an in-depth case study of Lahore, Pakistan in 

Chapter 6. The theoretical platform established in this chapter therefore serves as the 

basis for further exploration.  
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CHAPTER 3: ECONOMIC THINKING ON CITIES 

“The 19
th

 century was a century of empires. The 20
th

 century was a century of 

nation states. The 21
st
 century will be a century of cities.” – Wellington E. Webb, former 

Mayor of Denver
7
 

The purpose of this chapter is to trace the origins of economic thinking on cities 

while reviewing the most significant subsequent contributions that have influenced 

contemporary thinking on cities. From the early beginnings in Adam Smith’s (1776) 

notion of markets to Michael Batty’s (2013) ideas about building a new science of cities, 

scholarly thinking on urban issues has undergone a series of phases linked to changing 

trends in society. For instance, while the introduction of motorized transportation modes 

drastically improved human interactions resulting in greater economic value, it brought 

an additional set of challenges such as the cost of traffic congestion. The socioeconomic 

impact of suburban sprawl and issues like population density came to the foray of policy 

debate (Glaeser 2011). Likewise in methodological terms, the move from macro- to 

micro-scale models poses new challenges related to concerns regarding model validation 

(Crooks et al. 2008) and subsequently, their utility and reliability for informing 

policymaking in the real world (Spencer 2012). In other words, while traditional urban 

economics models are robustly grounded in empirically proven realities, the same is not 

                                                 
7
 Source: http://www.siliconrepublic.com/news/article/14713/green-tech/smart-cities 



53 

 

true for this new category of models which eventually limits their utility in real-world 

settings. 

Irrespective of this debate, as one of humanity’s most complex social systems, 

cities have been the subject of research in all major social science disciplines. In 

sociology, the likes of Wirth (1938) and Qadeer (2006) have discussed ways in which 

urbanization impacts cultural values and human relations in modern societies. Urban 

historians such as Mumford (1962) and Friedrichs (1995) explained how entire 

civilizations were born out of cities with high tolerance towards fresh ideas. Geographers 

have recently begun working with economists to empirically and spatially examine urban 

morphology and its relationship with economic prosperity (Storper 2013). Political 

economists have enhanced our understanding of how rent-seeking elites capture urban 

land markets to enhance their vested interests (Haque 2014). In the field of public 

finance, leading experts such as Bahl (1999) and Kohr (1986) have argued that effective 

urban local governments hold the key to achieving any meaningful development 

outcomes. All in all, there are several options available to students of urban studies 

interested in understanding both the forces responsible for urbanization and subsequently 

its profound impact on almost every dimension of human society. 

However, given the focus of this dissertation described in Chapter 1, the 

discussion here will remain confined mostly to economics and urban planning, both 

broadly defined. For instance, urban transportation is viewed as both an economics and 

urban planning problem because the human mobility has direct implications for both 

economic productivity and the spatial structure of cities. By following the journey of 



54 

 

scholarly thinking on cities, the manner in which scholarship develops – both 

incrementally and via debates – becomes the subject of discussion and will subsequently 

inform the CCM. In other words, this chapter will build the intellectual platform (to be 

supplemented by Chapter 4 on complexity theory and ABMs) upon which the rest of this 

dissertation rests. 

The remainder of this chapter is organized as follows. The discussion begins with 

classical urban economics which laid the foundation of contemporary thinking and 

offered several key perspectives which remain extremely useful in understanding 

contemporary cities. Thereafter, the Alonso-Mills-Muth framework of urban economics 

and transportation is presented in detail as it underpins much of the contemporary 

knowledge on this topic. This leads onto a brief introduction to economic geography 

which serves as a bridge between traditional urban economics approaches and 

contemporary views on the socioeconomic drivers of urban growth. Thereafter, an in-

depth critical evaluation of Florida’s ‘Theory of the Creative Class’ is presented, 

including underlying perspectives in psychology and urban economics. Moreover, all 

arguments developed in this chapter are both highly interconnected as key components 

enhancing our understanding of urban systems and setting up the platform for discussion 

in Chapter 5 which presents the CCM.   

3.1 Early Urban Theory: Markets, Transportation and Growth 
Early thinking on cities was inspired by models of agricultural markets with costs 

and logistics of transporting goods from farms to markets being the most crucial issue. As 

early as in Adam Smith’s (1776) “Wealth of Nations,” access to markets was seen as the 
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key determinant of socially beneficial economic and commercial activity. For example, in 

markets of agricultural goods with farmers enjoying transportation facilities, greater and 

timely supplies ensured price stability which in turn benefited consumers. Even today, in 

the case of delicate items such as fruits and vegetables, timely transportation to markets 

greatly reduces wastage. Moreover, the economic institution of markets was identified as 

the key arena which brought traders, farmers and artisans together for mutually beneficial 

economic transactions.  

Both during the 18
th

 century and today (despite technological progress), 

facilitating mobility of economic agents remain challenging. Despite writing in the era of 

minimal urbanization, Smith (1776: 67) rightly captured this sentiment as follows: “After 

all that has been said of the levity and inconstancy of human nature, it appears evidently 

from experience, that man is, of all sorts of luggage, the most difficult to be transported”. 

Not surprisingly therefore, despite revolutionary technological progress in air and ground 

transportation and significant lowering of per unit freight costs, urban transportation 

systems in many major world cities remain overstretched (Glaeser and Kohlhase 2003). 

This also results in transportation becoming both inconvenient and unaffordable, 

particularly for low-income households, which severely hampers their ability to access 

large portions of urban labor markets (Moretti 2013). The inequality in access to 

transportation services then directly translates into increasing socioeconomic disparity 

which is accompanied by additional economic implications. 

The first formal treatment of transportation in early economic thinking was 

provided by David Ricardo’s (1817) seminal book titled “On the Principals of Political 
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Economy and Taxation.” While evaluating the determinants of rental values of land in 

rural areas, he placed distance to markets and cost of transportation as secondary factors, 

with agricultural productivity holding the key. In other words, market forces ensured that 

the ease and affordability of transportation coupled with higher levels of produce 

translated into higher land rents. As will become evident in the following paragraphs, this 

fundamental early insight becomes a recurrent theme throughout later urban economics 

literature. Following the publication of Ricardo’s highly influential ideas (which even 

apply to contemporary land markets), Von Thunen (1826) later reemphasized 

transportation costs as key determinant of rents, operationalizing the concept through a 

simple equation for determining rents in any given location:  

Locational Rent = Value of Product – (Cost of Production + Transport Cost) 

Further details of this concept, albeit with their own peculiarities, were 

subsequently offered by urban theorists in the early 20
th

 century. First, Richard Hurd 

(1903) developed his City Land Theory that provided a simple yet insightful explanation 

of the determinants of land value. From the transportation perspective, he concluded that 

“value depends on nearness” as firms and households are willing to pay higher rents for 

locations offering greater proximity to establishments of interest. Second, Robert Haig 

(1926) argued that transportation helped overcome “the friction of space” and therefore 

market rents internalized transportation costs. By investing in transportation systems 

therefore, cities would reduce friction, thereby boosting interactions between economic 

agents. In the pre-motorized vehicle era, workers strongly preferred the convenience of 

residing within walking distances of workplaces, whereas business establishments paid 
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premiums for remaining accessible to suppliers, workers and clients. In fact, the desire 

for gaining positive externalities from proximity remains valid even today, driving scale 

economies of agglomeration and thus the unprecedented growth of cities around the 

world (Fujita 2002). In fact, proponents of the new urbanism movement in the United 

States now argue that the millennial generation is reverting to their roots by preferring 

non-motorized lifestyles featuring dependence on public transit, biking and increasingly, 

car sharing (Duany et al. 2010).  

The early 20
th

 century urban economics literature was heavily inspired by 

Weber’s (1899) classic firm location theory. The terms “situation value” and “site value” 

were coined by Alfred Marshall (1890) to explain how bidding competitions between 

firms determined land rentals in urban markets. The later work on central place theory, 

attributed mainly to Christaller (1966) and Losch (1954), combined with Isard’s (1954) 

spatial approach to cities solidified the criticality of location in economic thinking. In the 

context of inter-regional trade, Marshall (1890) went as far as to argue that more than 

manufacturing technology, the unprecedented improvements in transportation facilities 

and their widespread affordability was “the dominant economic fact of our own age.”
8
 

Notwithstanding Marshall’s almost singular focus on firms bidding for productive land 

almost a century ago, the locations of residential and business establishments even today 

remain the most significant determinant of land rents in cities around the world (Ahlfeldt 

2011; Filatova et al. 2009). Even cursory analysis of rents in leading metropolitan areas 

would confirm that ceteris paribus, properties in neighborhoods enjoying easy access to 

                                                 
8
 Quote taken from Chapter 16 of Marshall’s 1920 book titled “Principals of Economics”. 
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mass transit command greater market values and rents. The ubiquitous natures of online 

real-estate portals, which augment information symmetry, have further supplemented this 

situation. 

During the middle of the 20
th

 century, Ely and Wehrwein (1940) build their 

research upon Marshall’s contributions to find that “accessibility is the substitute to 

transportation.” In other words, urban households make informed location decisions 

based on a variety of economic factors, including that of rent. The tradeoff between 

cheaper rents and more expensive daily commutes remains highly relevant today despite 

the polycentric nature of many cities around the world. From the perspective of firms 

however, according to Ratcliff (1949), optimizing transportation costs through well-

informed location decisions is crucial for profitability. Similar to Von Thunen’s (1826) 

use of parsimonious equations to represent somewhat complex ideas, he expressed the 

relocation decision of firms in the following expression: 

Original Transportation Cost + Original Rent > New Transportation Cost + New Rent 

This shows that ceteris paribus, firms are prompted to relocate as long as the sum 

of transportation and rental costs in their original location exceeds that of alternatives. In 

reality however, such decisions are affected by business priorities such as maintaining 

presence in an industry cluster. It is also true that the aggregate transportation costs 

incurred by employees can differ from transport costs associated with business related 

activities, hence management decisions tend to be based on the latter rather than the 

former. 
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Despite the widespread appeal of these economics-based ideas, Quinn (1950) 

reintroduced other societal dimensions to urban transportation thinking by emphasizing 

the socioeconomic implications of the land rent market. He argued that “land values 

reflect struggle for location” hence in the absence of rent controls, large firms possess an 

inherent advantage over average residential bidders in the rental market. However, high-

income households overcome this disadvantage by locating in suburban neighborhoods, 

mainly due to their ease of access and affordability of transportation facilities (Hawley 

1950). Subsidized fuel costs and public investments in road infrastructure encourage 

private vehicle ownership and consequently greater sprawl, which ultimately benefits 

higher-income households. Given that many employment centers even today are located 

in CBD areas; public transportation dependent workers continue preferring downtown 

locations over car-dependent suburban neighborhoods.  

In their analysis of urban housing markets, Meyer et al. (1965) argued that for 

some households, the time involved in commuting from suburban locations had greater 

costs than the combined benefits of larger land holdings and affordable transportation. 

They predicted that short of revolutionizing technological breakthroughs, high-income 

and busy corporate workers in larger metropolitan areas would begin moving back into 

downtown areas to reduce commuting time. Interestingly however, Edward Glaeser’s 

(2011) recent work demonstrates that although young single professionals in the United 

States still prefer locating downtown, their preferences change dramatically following 

parenthood. Households with young children consistently prefer larger landholdings over 

the convenience of shorter commute times. Therefore, non-economic and non-
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professional considerations can alter human behavior in ways that cannot be represented 

in mathematical expressions. 

3.2 The Alonso-Muth-Mills Framework of Urban Land-Use 
While the interplay between spatial urban structures, transportation costs and 

related social outcomes was being addressed by academic literature, William Alonso’s 

(1961) mathematical formalization of the theory of land rents significantly altered 

thinking on urban issues. By way of simple mathematics based on earlier literature, he 

modeled the formation of urban land rent which continues to be the pillar of urban 

economics. In addition, the model applied fundamental concepts of microeconomics to 

explain the location decisions of economic agents in the urban environment. For instance, 

he demonstrated how the income effect would “counteract commuting costs” and that 

urban residents would respond to rising rents by “substituting land for commuting costs.” 

While these perspectives were already expressed by others before him, Alonso’s major 

contribution was in developing a mathematically robust urban land use model based on 

empirical realities of mid-20
th

 century cities in the industrialized world. 

By way of combining the concepts of individual equilibrium and household level 

indifference curves, Alonso mathematically explained how urbanites optimize land and 

transportation consumption based on budgetary constraints and personal preferences. 

Furthermore, he crucially claimed that markets are imperfect allocators of land mainly 

because firms are “profit maximizers” and not “location optimizers” hence urban 

planners must intervene in the land-use market (Alonso 1961). Interestingly however, he 

understood that zoning laws inevitably create supply-demand gaps which cause rental 
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markets to experience artificial and unhealthy price increases. While he stopped short of 

recommending laissez-faire land-use policies in cities, Jacobs (1961) appears to agree 

with these insights through her community driven research agenda focused on New York 

City.  

Building on these insights, Edwin Mills (1967; 1972) and Richard Muth (1969) 

produced major mathematically driven contributions to urban economics literature within 

a single decade of the publication of Alonso’s seminal work. Following their extensions 

of Alonso’s (1961) bid-rent framework, the combined model became known as the 

Alonso-Mills-Muth (AMM) theory of urban land-use, which remains highly relevant in 

urban studies of the 21
st
 century. The AMM theory featured several key dimensions, all 

of which became the basis upon which influential later contributions were based upon. 

First, Mills (1967) argued that public investments in transportation system expansions are 

necessary to maintain productivity levels in the urban economy, with downtown land 

parcels best utilized for transportation infrastructure purposes. The so-called master 

builder of New York City and Jane Jacobs’ intellectual rival, Robert Moses, used these 

exact arguments to justify public investments in downtown road infrastructure (Caro 

1975).  

Moreover, Mills (1972) further demonstrated that increasing transportation costs 

are associated with greater population density due to households’ preferences to locate in 

close proximity to workplaces. For the first time in the discipline of urban economics, 

Mills also introduced the concept of scale economies through mathematical modeling. He 

argued that while public investments require urban population densities to be above 
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certain thresholds to make them financially and politically feasible, private service 

providers can reach profitability at much smaller scales of operations. By using the 

example of Baltimore in Maryland, Mills (1972) demonstrated the centrality of access to 

longer-range transportation systems as the potential driver for urban economic growth. 

The city’s regional economy was supported with a large historic seaport and efficient 

regional connectivity with nearby economic hubs of Philadelphia, New York and 

Washington D.C.  

The spatial dimensions of Richard Muth’s (1969) research, focused on the 

determinants of land values were heavily dependent on access to and affordability of 

urban transportation. Like his predecessors, Muth concluded that households value urban 

land by maximizing their utility constrained by income levels and costs of transportation. 

By combining microeconomic and spatial analysis in the urban context, Muth explained 

the inner workings of the housing market determine the overall spatial structure of cities. 

He argued that government intervention in the Untied States had done little in the way of 

controlling sprawl or influencing market forces, however federally subsidized highway 

projects, urban mass transit projects and creation of new towns had resulted in significant 

urban decentralization. While on the one hand it created healthy competition between 

economically competing cities, it also incapacitated the State governments from 

undertaking any meaningful top-down planning for urban and regional economies. 

As discussed later in this section, despite its rigorous and widespread applications 

in economics, the AMM framework was later criticized by leading urban theorists 

including Brueckner and Mills (1987), Becker (1965) and Osofsky (1996). They argued 
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that it lacked any accommodation for real-world polycentric cities and that it was based 

on overly simplistic assumptions regarding the homogeneity of urban households. These 

theorists argued that in reality, urban centers are highly complex entities with several 

subsystems determining overall form and function. Therefore, the collective view of 

urban economists changed thereafter resulting in calls for building more robust modeling 

approaches that would capture these underlying realities. In fact, recent developments in 

the realm of social simulation which has been enabled by rapid improvements in 

computing power (Batty 2005). As discussed in Chapter 4 of this dissertation, the 

complexity theory inspired ABMs offer tremendous potential for filling the gaps 

identified in traditional urban economics. 

3.3 Agglomeration Economies and Urban Growth 
After having reviewed classic urban economics literature from the transportation 

perspective, it appears that contemporary literature including policy-oriented scholarship 

merely expands upon these fundamental insights. In other words, even the most recent 

empirically grounded academic contributions appear to conform to theoretical insights 

from this literature. For instance, an in-depth comparison of urban studies literature from 

the middle and end of the 20
th

 century reveals that the concept of rent gradients has stood 

the test of time, which is a testament to its robustness. Further, empirical studies by 

Colwell and Munneke (1997), Atack and Margo (1998) and Florida and Mellander 

(2012) amongst others have empirically demonstrated the significant negative association 

between distance from CBDs and rental values of comparable commercial and residential 

units. As argued by the likes of Alperovich (1983), Carruthers and Mulligan (2012) and 
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Shapiro (2006), the fundamental insights from Alonso’s bid-rent framework still explain 

contemporary urban land markets.  

Further, it is safe to argue that Paul Krugman’s (1991; 1996; 1998) seminal work 

on agglomeration and economic geography draws upon the classical insights discussed 

earlier, particularly as related to the relationship between scale economies, transportation 

costs and location decisions of economic agents. Recent contributions in economic 

geography leave little doubt that firms foresee significant advantages of clustering in 

certain areas, and draw significant advantages from the spillover effects (see among 

others Drennan and Kelly (2011); Hall (1998) and Storper and Venables (2004) for 

reviews of this literature). By locating in neighborhoods where most other competitors 

are based, firms are able to share specialized workforce, buy supplies in bulk and enjoy 

knowledge spillovers by remaining at the cutting edge of innovations in their line of 

business (see among others Baldwin et al. (2011); Fu and Hong (2011) and Park and von 

Rabenau (2011) for studies of the micro foundations of this theory). 

However, Krugman (1996) went further to break down forces in urban growth by 

differentiating between centrifugal and centripetal forces to argue that low commuting 

costs and land rents caused the former whereas backward-forward linkages and 

knowledge spillovers encouraged the later. These ideas directly criticized Henderson’s 

(1974; 1997; 2000) neoclassic urban systems theory which reduced centrifugal forces to 

the socioeconomic compulsion of commuting to CBD areas and centripetal forces to 

external economies. Henderson’s approach was further criticized for being almost 

completely non-spatial, both in terms of the internal structure of cities as well as potential 
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trade related strategic locational advantages. Perhaps the most damning critique of 

Henderson’s theory was its complete silence on the mechanisms driving economics of 

agglomeration. This gap was filled by later contributions on key underlying drivers of the 

relationship between urban morphology and economic performance, discussed later in 

this section. 

Following the plethora of academic articles and books on agglomeration 

economics in the 1990s, Robert Lucas and Rossi-Hansberg’s (2002) work recast 

scholarly attention toward the internal structure of cities. Through an elaborate 

microeconomic model focusing on local level externalities within cities, they uncovered 

the dynamics of land-use regulation, urban zoning laws and their combined impact on 

economic outcomes. Given the centrality of mobility in their model, they concluded that 

maintaining affordability of commuting should serve as the benchmark for zoning 

reforms. In attempting to apply this framework to developing countries, it appears that 

transportation costs should ideally be treated in relationship with income levels, i.e. with 

measures such as transportation costs as percentage of income. However, Lucas and 

Rossi-Hansberg’s model does not currently have the flexibility of accounting for this 

issue. Therefore, this appears to be a significant gap in current literature on the 

relationship between transportation costs and urban growth which can be addressed 

through agent-based modeling.  

In recent economic geography contributions, economic growth has been explained 

by factors related to urban morphologies such as population density (Abel et al. 2012), 

urban mobility (Drennan and Kelly 2012) and societal tolerance alongside great socio-
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ethnic diversity (Florida and Mellander 2012; Page 2007). Empirical studies based on 

U.S. metropolitan regions by Ciconne and Hall (1993) and Ciconne (2002) have found, 

for instance, that a doubling of population density is associated with a 4.5 to 6 percent 

increase in worker productivity. Earlier studies by Combes et al. (2010) used similar 

methodologies to find the magnitude of the association to be around 2.5 to 3 percent. 

Irrespective, the idea of knowledge spillovers within urban settings, particularly those 

with high quality human capital endowments, have been discussed since Marshall’s 

(1890) seminal work. Similarly, Knudsen et al. (2008) use a creativity-density term to 

show that a combination of human capital and density are necessary for the uptake of 

creative ideas into entrepreneurial ventures and therefore, economic value addition.  

Moreover, a plethora of literature on the geography of innovation (Feldman 1994) 

concludes that face-to-face interaction via accessible and affordable urban mobility holds 

the key to successful creative processes (for details, see among others Hall 1998; 

Atkinson 1998 and Storper and Venables 2004). In the era of ubiquitous information and 

communication technologies, Gasper and Glaeser (1998) argue that the demand for 

human interactions have only increased as opposed to being reduced as some might have 

expected. Third, Florida’s (2014) recent empirical work has shown that all major U.S. 

cities, the creative classes remain spatially segregated in confined spaces such as the 

Clarendon corridor in Arlington, Virginia. On the other hand however, several empirical 

studies have found a robust empirical association between the proportion of homosexual 

and bohemian populations in cities and their economic prosperity (Florida and Mellander 

2010; Page 2007). Moreover, Quigley (1998) and Mumford (1969) have argued that 
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diversity and tolerance play a key role in the emergence of great urban civilizations in 

history. For instance, Raymond (1994) recalls that the great Muslim civilizations in 

Cordoba, Spain and Baghdad, Iraq boasted incredibly tolerant learning environments 

where artisans and scientists from all faiths and ethnicities jointly produced state-of-the-

art knowledge outputs.    

Finally, the existence of such favorable conditions in urban neighborhoods make 

them more desirable from a market demand perspective, hence their rental and property 

values increase in almost the same proportion (Berry and Glaeser 2005). While this 

insight appears highly intuitive, Carruthers and Mulligan (2012) argue that in fact the 

existence of urban amenities (what Florida terms the ‘quality of place’) drives property 

values as households with greater disposable income levels demand top environments 

(Berger et al. 1987). Similarly, the economic benefits for firms in locating within their 

industrial clusters (Drennan and Kelly 2012), usually closer to CBD areas, results in 

higher rents followed the classic Alonso (1961) bid-rent framework. Moreover, several 

additional studies have established the association between quality of life rankings of 

cities, human capital endowments, economic performance and rental values of properties 

(Hoehn et al. 1997; Blomquist et al. 1988).  

3.4 Evaluating the ‘Theory of the Creative Class’ 
The publication of Richard Florida’s 2002 book titled “The Rise of the Creative 

Class” marked a key moment in urban studies literature, with direct implications for both 

scholarly and policy debates in this realm. While inspired from Jane Jacobs’s (1961) 

influential insights which challenged the pillars of mid-20
th

 century urban planning, 
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Florida’s empirically grounded insights on human interactions in cities became highly 

influential across the United States (Peck 2005). By offering ideas for concrete policy 

interventions such as developing walkable neighborhoods and enhancing access to 

transit, he gained immense popularity amongst municipal managers across the United 

States throughout the 2000s (Glaeser 2005). With an easy-to-read and almost 

conversational tone, his writings (both academic and in popular press) became the 

guidebooks for city leaders, hundreds of whom invited Florida for public speaking 

opportunities and policy consultations throughout North America (Peck 2005). Yet as 

discussed in Section 3.4.1 below, Florida’s work was simultaneously criticized by 

regional scientists and urban studies experts for its supposed oversimplification of 

complex economic relationships, being ideologically motivated and lacking 

methodological rigor (Marcuse 2003). 

 Irrespective of this controversy, the sheer influence of Florida’s (2002) 

contribution to this field warrants a deeper critical analysis of various dimensions of his 

research, which covers a wide body of contributions during the last two decades (see 

among others Florida and Mellander 2010; Florida et al. 2008; Florida et al. 2011). The 

description that follows is based on this author’s extensive reading of both pro- and anti-

Florida camps, as well as a 2-day academic visit to the University of Toronto’s Martin 

Prosperity Center (by invitation, during October 2013) where his Creative Class Group is 

currently based. At the most fundamental level, Florida’s work is motivated by the broad 

context of the structural transformation of the global economy which he argues has made 

the traditional land, labor and capital model of economic growth largely irrelevant. Given 
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the overwhelming pace of globalization of economic activity, Florida argues that human 

creativity remains the single most importance feature that binds humanity together. As 

evidence, he reminds us that the 40 largest megacities of the world produce 90 percent of 

global innovation and that two-thirds of global GDP is contained with only 8 percent of 

the world’s population that mainly features the creative class (Florida 2012). In 

comparison to the past when central arenas of economic activity were farms and later 

manufacturing units, today the world’s economic hubs are cities where all technological 

and social advances are currently being orchestrated. 

In essence, Florida argues that modern cities succeed by their ability to first gather 

and then foster top talent, which has indeed been the hallmark of great cities in history. 

The higher the proportion of creative class individuals in the population of any given city, 

the more will be the probability of the city being economically prosperous. The world’s 

most prosperous cities, the likes of New York, San Francisco and London, continuously 

attract top talent from across the world. Apart from the most obvious reasons such as 

great universities and availability of employment opportunities, these cities offer 

attractive urban environments featuring great entertainment facilities, top restaurants and 

thriving street cultures, all of which help retain these individuals thereby boosting their 

human capital endowments. Florida (2002) coins the term “creative class” to refer to 

professionals employed in jobs that consistently require application of human creativity 

in day-to-day problem solving, for instance attorneys, physicians or management 

consultants. In the U.S. context, Florida (2002) identifies specific professions as being 

core creative and super core creative using the Department of Labor’s employment 
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classification codes. This has allowed him to undertake empirical analyses using panel 

data sets from U.S. metropolitan regions to support the validity of his theory’s underlying 

assumptions (see among others Florida and Mellander 2010; Qian and Stough 2011 and 

Qian 2013 as selected examples of a plethora of such papers). Before discussing the 

methodological approach followed by Florida (2002) for theory-building, it is imperative 

to discuss the concept of human creativity as relevant to urban development policy.  

3.4.1 The Role of Human Creativity in Urban Development 
The extensive use of the term ‘creativity’ throughout Florida’s (2002; 2012) many 

writings and its subsequent adaption in urban studies, regional science and economic 

geography literature warrants a closer examination of this concept’s link to economic 

activity. This subsection therefore evaluates relevant literature in social psychology to 

develop a deeper understanding of how human creativity is linked to economic value 

mainly through innovation and entrepreneurship. Furthermore, during several interviews 

with subject-matter experts in the U.S. and Pakistan, the author sensed confusion 

amongst economists and urban planners on the use of this term, presumably owing to 

their unfamiliarity with its relevance to urban affairs. Often in such conversations, critics 

indicated that the immeasurability of any key terminology makes it extremely difficult to 

conceptualize. 

Therefore, a review of relevant literature was undertaken which revealed that 

social psychologists have not yet arrived at a universally acceptable definition of 

creativity (Simonton 2012). Needless to say, this also explains why psychologists have 

not arrived at standard methods for measuring human creativity unlike the use of IQ 
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testing for intelligence (Torrance 1988). To begin with, Amabile (1996) argues that even 

though every individual is endowed with some level of creativity, the extent to which 

they nurture and apply it in real-world settings varies considerably among individuals. 

For the purpose of this dissertation therefore, the operational definition offered by Lubart 

and Sternberg (2002) that creative ideas are both novel (i.e. original, unexpected) and 

appropriate (i.e. useful, adaptive concerning task constraints) will be adaptive in the 

interest of parsimony and consistency. According to Guilford (1959), psychologists 

traditionally viewed creativity as the “abilities that are most characteristic of creative 

people” and thus remained singularly focused on “personality traits of creative people.” 

Such conceptions were so deeply grounded in psychology jargon that they became almost 

incomprehensible for non-exports and therefore inapplicable in other disciplines 

(Simonton 2012; Andersson 2013).  

Since the 1990s however, experts in the social psychology realm have attempted 

to offer more practical definitions of the concept which have now become the basis of its 

modern application in economic development policies (Amabile 1996). Further, 

Sternberg and Lubart (2002) contend that in addition to being “novel” and “useful” 

creative ideas are always “crowd defying” which leads to their eventual popularity and 

uniqueness. Andersson (2013) takes a slightly different position by defining creativity as 

“the flow of ideas” either within an individual mind or between teams of people. Given 

the varying perspectives across disciplines, Plucker and Makel (2010) argue that every 

discipline and context requires its own operational definition of this concept, which 

appears to align with Florida’s (2002) approach. 
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3.4.2 Individual vs. Social Creativity 
Within the discipline of psychology, there exists a debate on whether creativity 

(like intelligence) is essentially an individual attribute or if the creative process is merely 

an outcome of social interactions (Simonton 1999; Smith and Carlsson 1990). In fact, 

before Guilford’s (1950) seminal address to the American Psychology Association’s 

annual meeting the subject of creativity had become largely interesting and irrelevant for 

mainstream psychologists. In subsequent years following the address, a great deal of 

research was undertaken on this subject (Guilford 1959; 1968), much of which was 

spurred by the debate between “individual-psychological versus the sociocultural origin 

of creativity” (Arieti 1976). In his empirical study, Andersson (2013) argues that people 

having intelligence levels greater than 1.5 standard deviations above average IQ levels 

are more likely to become highly creative. Similarly, Simonton (2007) finds that the top 

10 percent creative population produces than more half of all creative knowledge, 

irrespective of societal conditions. In supporting the individually driven view of 

creativity, Sternberg (2006) argues that “intrinsic motivation” holds the key, often 

become more important than natural endowments of creative talent. Further, Sternburg 

and Lubart (1998) identify key personality traits closely associated with creativity: 

intelligence; subject matter knowledge; appropriate thinking style; right personality and 

an enabling outside environment. It follows that creative individuals are always risk-

takers and are constantly searching environments that are conducive for their creative 

processes.  

The second school of thought, supporting the view that creativity is a social 

process, argues that an individual’s external environment (such as family circumstances 
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or the extent of political fragmentation in society) single-handedly drives creativity (see 

among others Westwood and Low 2003; Hennessey 2003; Simonton 2007). Further, 

Csikszenthmihalyi (1990) argues that the process for any idea to gain widespread 

legitimacy (either in scholarly or popular circles) depends on its peer validation which 

remains a social process. In recent years therefore, Amabile’s (1983; 1996) contributions 

in developing the social psychology subspecialty in her discipline have become 

instrumental in supporting economics works in urban studies.  

3.4.3 Cultural Values and Creativity 
Since one of the objectives of this dissertation is to apply theoretical insights 

developed in advanced industrialized economies to poorer countries, a closer examination 

of the impact of cultural values on the conceptualization of creativity becomes highly 

relevant. While stopping short of claiming that there are civilizational differences 

(Huntington 1996), it is safe to argue that there are still fundamental differences between 

Western and Eastern conceptualizations of creativity. Historically in Western civilization, 

people “confirmed their creative powers through their kinship, their sharing qualities of 

God, their intimate and voluntary relationship to a creator – God” (Boorstin 1993) 

whereas in the East “creation was at most a kind of discovery or mimicry” without any 

relevance to these Western notions (Runco and Albert 2010).  

Another way to approach this issue is by contrasting the exact opposites of 

creativity and conformity as cultural values. As societies achieve material well-being, 

they gain post-material values such as individualism with individuals moving toward 

self-actualization (Maslow 1943). As masterfully explained by Inglehart and Welzel 
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(2005), these societies then move away from social conformity toward higher levels of 

self-expression, which is a stepping stone toward creativity. To make this point, 

Crutchfield (1955) uses the example of Albert Einstein’s life by arguing that during his 

military school days the legendary physicist had completely lost interest in science, only 

to be reinvigorated by more liberal education in later life. Smith and Carlsson (1990) 

argue that conventional education systems incentivize conformity, thus preventing 

inherent human creativity from flourishing. As shown in Inglehart and Welzel’s (1995) 

extensive empirical research, there exists a robust positive association between countries 

having higher self-expression values and their level of economic prosperity.  

When borrowing from theories that value creativity as an economic driver, it is 

imperative to consider the underlying socioeconomic realities of each context. For 

instance, ceteris paribus, an average college educated Swede is far less concerned about 

his physical survival than his counterpart in living Afghanistan, hence the former is 

naturally much better equipped to produce creative ideas. Similarly, in the U.S. the firmly 

engrained principal of individualism alongside the belief in hard work makes American 

society more innovative than much of the rest of the world. Although hard to measure in 

quantitative terms, such sociocultural nuances provide useful insights into understanding 

the role of creativity in urban affairs. 

3.4.4 Florida’s Theory-Building and Research Methodology 
In building his theory, Florida (2002; 2012) has since adapted a two-step 

approach. First, he designed the Creativity Index which ranked American cities by their 

creativity levels based on the creativity share of the workforce, hi-tech industry, 
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innovation and diversity. Second, he correlated these city rankings with economic 

performance measures using traditional regional economics techniques. Later, by asking 

young professionals around the U.S. what factors encouraged them to prefer certain cities 

and specific neighborhoods with them he discovered a striking correlation between 

economic performance of cities and certain urban amenities. Florida connected these dots 

by arguing that the existence of likeable urban environments attracts the creative class, 

which in turn boosts productivity.  

The Creativity Index offers baseline indicators of regional standing in the creative 

economy as well as a “barometer of a region’s longer run economic potential” (Florida 

2002). For each pillar of the index, Florida relies on secondary data as follows: U.S. 

government census for the proportion of creative class workers; Milken Institute’s Tech 

Pole Index for hi-tech industry standings; patents per capita for levels of innovation; and 

the gay index developed by Gary Gates for the level of diversity and tolerance. By 

combining these seemingly unrelated sub-indexes, Florida’s Creativity Index provides 

creative economy rankings of both large and small American cities. Not surprisingly, the 

likes of San Francisco, Boston, Washington D.C. and New York top the list with 

Greensboro, New Orleans and Oklahoma City appearing as lagging regions. By utilizing 

employment and per capita income data from these cities, Florida demonstrated the 

strong correlation between creativity ranking and the level of economic prosperity (he 

notes that correlation does not imply causation). The policy prescription that follows is 

simple: investment public resources creating likeable urban environments that would 

attract creative class individuals, thus instigating economic prosperity through greater 
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human interactions resulting in unleashing the economic benefits from creative 

entrepreneurial ventures. 

To back his theory, Florida (2002) also conducted a large-scale qualitative 

research in partnership with the Knight Foundation and Gallup International. The project 

was dubbed “The Soul of the Community” and featured a 43,000-respondent survey of 

creative class professionals around the U.S. (Knight Foundation 2010). The results 

concluded that modern-day urbanites are attracted to three main attributes: social 

offerings including entertainment avenues, openness in terms of how welcoming societies 

are to new residents, and aesthetics including greenery and pleasing built urban 

environments. Therefore, the most attractive and prosperous urban neighborhoods are 

those which have sufficient scale of activities through density, mixed land-use with 

simultaneously occurring residential and commercial activities, proximity to public 

transportation services, walkability with access to amenities and finally, ample public 

spaces that allow human interactions in inclusive environments. Unlike other urbanists 

such as Edward Glaeser (2010) and Charles Landry (2006), Florida differentiates 

between raw and higher quality population density, arguing that cities must strive to 

attract creative talent instead of merely facilitating vertical growth. Using Granovetter’s 

(1973) seminal work on social network analysis, he argues that American society is 

increasingly shifting away from “strong ties” such as life-long friends and family towards 

“weak ties” such as professional networks. 

These perspectives were partly based on the argument by Putnam (2000) and 

Lipset (1997) that American society had undergone a structural transformation away 
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from family values toward individualism. Due to the perpetuation of electronic media and 

the fast-paced lifestyles, the generational difference has emerged in the post-WWII era, 

with modern professionals being highly interested in horizontal mobility, after-dark 

entertainment opportunities, greater socio-ethnic diversity and authentic urban settings 

featuring vibrant street scenes and plenty of open public spaces. By borrowing Jacobs’ 

(1961) term “squelchers” to refer to skeptical urban managers and politicians who remain 

highly protective of existing urban forms, Florida (2002) concedes that his prescription 

for creating mixed land-use neighborhoods are bound to face stiff opposition from urban 

constituents. For instance, the transformation of the Rosslyn-Clarendon-Ballston corridor 

in Arlington, Virginia was initially challenged by neighborhood associations for 

supposedly bringing unwelcome activity in their vicinities (Dittmar and Ohland 2012). 

3.4.5 ‘The Curse of the Creative Class’ 
As mentioned earlier, the theory of the creative class has received criticism in 

equal measure to appreciation and acceptance in policy circles. The chief critiques can be 

broadly classified as being motivated by ideological and by methodological perspectives. 

While political and social conservatives have criticized Florida’s ideas for being anti-

business and opposing traditional family values (Marcuse 2003), economists have 

highlighted shortcomings both in his quantitative analysis and allegedly flawed logic that 

equates correlation with causality (Kotkin and Seigel 2004). Irrespective, Peck (2005) 

argues that Florida’s policy prescriptions favoring downtown revival policies has 

empowered municipal managers and helped popularize a new management ethos in the 

U.S. However, critics have argued that such top-down interventionist approaches are not 
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only unsustainable but also unjustifiably imposing left-leaning ideologies of greater 

government involvement in community affairs.  

Instead, argues Malanga (2004), cities should find ways to encourage 

spontaneously developed projects with civil society support, including downtown art and 

music districts. It follows that governments cannot enhance urban creativity by simply 

investment public resources into developing such districts. This was evident in the failed 

downtown revitalization efforts in Richmond, Virginia discussed in detail by Malanga 

(2004). Moreover, the key instigators of such initiatives should be private sector 

organizations, supported by active engagement with local communities having home-

grown interests in urban amenities. Ideally, city leaders should view creativity 

enhancement as merely an add-on strategy to other substantive policy initiatives such as 

effective urban transportation systems. 

In addition, think-tanks and scholars from the conservative right have attacked the 

creative class movement for promoting alternative lifestyles at the expense of traditional 

family values (Kotkin 2003). They argue that the undue focus on homosexuality and 

bohemianism in the name of diversity and tolerance has shifted the focus away from the 

most crucial elements of urban and regional development. Further, Kotkin and Seigel 

(2004) go the extent of claiming that Florida is offering city leaders an easy way to avoid 

making difficult decisions, allowing them to simply sidestep “real” issues in urban 

development. In addition, the framing of the creative class debate implies moral self-

righteousness on the part of the creative class, which almost obligates them to drive the 

so-called non-creative individuals up into their league (Marcuse 2003). Hence, the 
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framing of the theory of the creative class is allegedly elitist and disproportionately 

benefiting a small segment of society at the expense of the majority. 

On the methodological side, Maliszewski (2004) argues that the Creativity Index 

lacks quantitative rigor of established econometric techniques but remains popular due to 

the inherent appeal of city rankings. In other words, such rankings reduce urban policy 

debates to beauty contests between cities, which in turn compromise context-rich and 

substantive discussions that would otherwise drive urban policy (Ammons 1999). Not 

surprisingly, without giving due importance to their cities’ competitive economic edge, 

urban managers in the U.S. during the 2000s jumped onto the creativity bandwagon by 

hosting rock music festivals, creating bike-sharing platforms and establishing artisan-

friendly districts. In an era where the fiscal deficit situation throughout the country was 

grim, Florida’s attractive ideas redirected precious public investments towards creating 

“cool cities” which could have been spent on social programs presumably with better 

outcomes. Interestingly, as discussed in Chapter 2, similar arguments are being presented 

in Pakistan’s ongoing debate over the pros and cons of large-scale public investments in 

urban transportation. In the U.S., several cities paid for urban amenities by increasing tax 

rates imposed on local businesses, yet in many places these policies backfired and 

resulted in aggregate job losses (Malanga 2004).  

Further, the harshest critique of Florida’s (2002; 2012) analytic approach was 

undertaken by Malanga (2004) who argued that evidence supporting his work is 

“anecdotal” and lacking scholarly rigor. By presenting economic growth data from 

Florida’s top performing creative cities during the past two decades, he concludes that the 
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only time they experienced substantial booms were in the run-up to the technology 

bubble of the late 1990s. In their report on the state of entrepreneurship in the U.S., the 

National Commission of Entrepreneurship (2001) found that Detroit performed much 

better than New York City in terms of successful entrepreneurial ventures – a finding that 

directly contradicts Florida’s analysis which in fact places Detroit at the lowest pedestal 

of creativity. By tracing the evolution of Florida’s scholarly career that once started with 

industrial policy, critics reveal the true sequencing of his thinking. They believe that he 

first selected top performing American cities, understood their unique features and later 

designed the Creativity Index that was then favorably biased towards top performers. 

Therefore, it follows that any theoretical generalizations from such deductive approaches 

are likely to be flawed and marred with the issue of “circular logic” (Malanga 2004). 

3.5 Conclusion 
Later in Chapter 5, these criticisms will be reevaluated when discussing the 

stylized facts upon which the CCM’s behavioral rules of agent interactions are based. 

Many recent papers in economic geography and regional science (for example Qian 

2012; Knudsen et al. 2008; Spencer 2012) have tested the validity of several assumptions 

embedded in Florida’s (2002) original theory. By using panel data sets of several dozen 

U.S. metropolitan regions, most of these works are essentially empirically grounded 

examinations of Florida’s (2002) assumptions. In the years ahead however, scholars 

ought to extend such studies to cities around the world barring data constraints in several 

developing countries. As elaborated further in Chapter 7, this could trigger a fundamental 
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rethinking of theoretical underpinnings that have traditionally informed urban theory such 

that they explain notable exceptions in the real world. 

This review of the literature has helped identify three key drivers of creativity led 

urban economic development: mixed land-use and population density (Glaeser 2011; 

Knudsen et al. 2008), affordable urban and regional mobility (Lucas and Rossi-Hansberg 

2002; Drennan and Kelly 2011) and high levels of societal tolerance (Florida and 

Mellander 2010; Page 2007). All three of these stylized facts have both been explained in 

theoretical contributions and validated by empirically driven studies involving large panel 

data sets. As shown in Chapter 5, these serve as the building blocks for this dissertation’s 

key arguments, theoretically tested through the CCM and partly applied in the case study 

of Lahore presented in Chapter 6. 
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CHAPTER 4: CITIES AS COMPLEX ADAPTIVE SYSTEM 

“..when we step back and consider how cities function and how they might be 

made more livable through their planning, we inevitably abstract by peeling back layer 

after layer of complexity until we alight upon what we might consider fundamental ideas 

and techniques that compose the foundations of our understanding.” (Batty, 2013: p. 7) 

 The purpose of this chapter is to provide a detailed account of the analytic value 

added from viewing cities as CAS and to review relevant ideas emerging from social 

complexity theory literature that enhances our understanding of cities. Moreover, the 

discussion builds on the underlying cognitive and epistemological idea of using various 

kinds of models to understand complex socioeconomic problems (Simon 1962). As a 

quintessential complex social system containing dozens of constituent elements which are 

systems in themselves, cities offer tremendous potential for applying complexity ideas 

into action. While models have always guided scholarly thinking on cities, the drastic 

improvements in computational power in recent years have enabled the development of 

more user-friendly yet sophisticated models (Taber and Timpone 1996; Batty 2008). 

Moreover, the rapid rise in both the production and analysis of big data sets (through new 

tools) has prompted national and municipal governments, consulting companies, 

multilateral and donor agencies to prioritize modeling as aids for decision making (Peake 

2010). 



83 

 

Urban modeling has recently evolved into two distinct branches, namely 

theoretical and applied, with both urban theorists and municipal managers appreciating 

their utility in both understanding and predicting urban systems (Torrens 2002). 

However, the debate on whether social simulation in fact provides reliable data points for 

public policymaking remains ongoing in policy research circles. The critics argue that 

such models are overly simplistic and only as good as the rules that dictate agent 

behavior within them. On the other hand, proponents believe that such models provide 

great opportunities for “theory building” and “hypothesis generation,” both of which 

support effective policymaking (Crooks and Happenstall 2012). In this chapter therefore, 

both sides of this argument will be critically reviewed with a focus on reaching 

overarching conclusions. Having said this however, the focus will deliberately remain on 

the key theoretical and methodological issues in urban modeling, hence sidestepping the 

processes and debates involving the designing and implementation of models in public 

policy. In addition, the broader issues of adapting modeling centric analytic approaches 

as means for informing policymaking at the city and national level will be discussed in 

detail. 

The remainder of this chapter is organized as follows. First, it presents a series of 

perspectives from as many academic disciplines (both social and natural sciences) on the 

utility of models, both for analytic and applied purposes. Second, the potential value 

addition from social complexity theory for understanding cities will be reviewed, 

showcasing how key concepts in complexity thinking can improve our understanding of 

the inner-workings of urban systems. Third, the history of using various types of models 
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in the relevant disciplines of urban planning, urban policy, economic geography and 

regional science will be reviewed. This will provide the analytical platform to understand 

the comparative advantages offered by ABMs over other existing modeling techniques. 

Forth, the discussion will center on the key examples of using ABMs to understand 

various dimensions of urban systems, from both theoretical and applied perspectives. The 

chapter will then end by offering concluding thoughts that both synthesize the 

aforementioned points and offer the way forward. 

4.1 The Science of Modeling 
This section discusses the underlying need for using various types of models in 

social sciences, focusing on their utility in public policy analysis. Before venturing into 

the specifics of modeling cities, this section will set the stage for later discussion by 

analyzing the utility of models in natural and social science. At the basic conceptual 

level, models are abstractions of real-world systems and are designed to enhance our 

understanding of their inner workings (Epstein 2008). Models can be as simple as a 

mental frame, for instance the Strengths, Weaknesses, Opportunities and Threats 

(SWOT) analysis approach used in management science, which helps usefully 

conceptualize any given situation. On the other hand, models can be as complex and large 

as Land-Use Transport Interaction (LUTI) models that simulating traffic flows of entire 

urban centers. At their core however, the entire range of models provides the same 

function, i.e. the ability to intelligently and usefully breakdown complicated real-world 

problem into its constituent parts in support of systematic analyses.  
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Not surprisingly then, attempting to find a working definition of models reveals 

the plethora of complicating factors associated with their adaption in both theoretical and 

applied settings. Notwithstanding differences of opinion related to disciplinary 

backgrounds, scholarly views on the operational definitions of models remain highly 

polarized. As will become apparent later in this chapter, these differences emanate from 

the variety of ways in which models are utilized by scientists. In summarizing the essence 

of social science modeling, Box and Draper (1986) famously claim that “All models are 

wrong, some are useful.” This seemingly provocative articulation simply refers to the fact 

that the utility of models depends entirely on the objectives and aptitudes of its 

developers and users. It is therefore not surprising that there exists no standardized 

definition of models, neither in the social nor in the hard sciences literature. 

In one of the most comprehensive examinations of this specific issue, Bailer-

Jones (2009) interviewed a series of scholars across various disciplines, simply asking 

them to offer operational definitions of models. The responses naturally varied by the 

primary disciplines of interviewees, but most sought to characterize models as aids in 

simplifying complex analytical problems by breaking them down into meaningful pieces 

(Epstein and Axtell 1996). Some went as far as to claim that “a model is the way you set 

up a problem for investigation” and thus merely “a representation of a part of the real 

world, in one form or another.” Doran and Gilbert (1994) explain that models create 

environments that are “sufficiently similar” to the real-world, so that any follow-on 

interpretations broadly apply to reality. Systems thinkers argue that “a model is a 

simplification of the system, incorporating what you consider the most important 
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elements of that system” whereas physicists believe it is akin to making “deliberate 

approximations” and thus it is “not the best theory” explaining natural phenomena 

(Bailer-Jones 2009). In mathematical logic, Godfrey-Smith (2003) argues that models are 

technically defined as consisting of a series of interpretable sentences; each considered 

“the truth.” The differences in approaches between the social and natural sciences is 

clear, with the former relying on softer issues and the later focusing on mostly on the 

hard facts of issues under examination.  

On the flip side however, King et al. (1994) contend that “models are never 

literally true or false” and that they can be viewed as an input-output system with inputs 

representing boundary conditions and outcomes emanating from the system’s inner 

workings. Overall, while there is clear agreement that models help simplify problems by 

offering analytical structures for clearer understanding, scholars across various 

disciplines are in disagreement on whether they can predict future outcomes or offer any 

empirically significant results (Epstein 2008; Bailer-Jones 2009). The belief (or the lack 

of it thereof) in formal models such as regressions depends on disciplinary background, 

with quantitatively oriented scholars more likely to adapt them. Irrespective, models are 

widely recognized as being central to scientific inquiry and are being applied both for 

theory building and providing insights into the workings of natural and social systems 

(Gilbert and Terna 2000). It is argued that their utility has two underlying benefits: first, 

as predictive tools with the ability to accurately ascertain the outcomes of proposed 

policy or program changes; and second, as exploratory tools allowing users to 

understanding the inner workings of complex real-world systems, such as cities. 
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As an extension to this discussion, it is important to recognize that special types 

of models, which have the ability to change over time, are termed simulations. They have 

the potential to become powerful explanatory tools for understanding the structure and 

behavioral dynamics of models over time (Railsback et al. 2006). While traditional 

models are principally based on either deduction or induction thinking, simulations offer 

opportunities to create social laboratories based on artificial environments (Epstein and 

Axtell 1996; Axelrod 1997). In the interest of allowing users to run “thought 

experiments” and for “generation hypotheses,” (Crooks and Happenstall 2012) they are 

often designed as highly interactive tools enabling scenario testing for potential 

policymaking applications. However, all simulation type models by definition are marred 

by the challenges of validation which can potentially limit their real-world applicability 

(Crooks et al. 2008; Pullum and Cui 2012). In other words, without having an ample 

basis to believe that the simulation results are replicating real-world behavior of agents, 

such models run the risk of becoming entirely theoretical without any clear utility for 

policymaking. 

In any event, the seemingly disparate notions about models and their utility across 

disciplines – including those of the qualitative, quantitative or simulation variety – are 

best linked together by Simon’s (1990; 2000) idea of “bounded rationality.” It simply 

recognizes that there despite tremendous heterogeneity, the human mind is severely 

limited in its ability to productively process large volumes of information, particularly for 

decision making. Simon (2000) further argues that decision-making within the human 

mind is often based on satisficing considerations as opposed to true optimization; hence 
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there exists significant room for analytic tools. Since models range from informal mental 

constructions to formal coding-based structures (as discussed above), the variations in 

model sophistication dictates their type and extent of real-world utility. Whether any 

given model can be utilized for prediction, or for supporting intellectual discovery, 

depends entirely on its primary users but remains an unresolved debate. The predictive 

functionality of models, argues Sayer (1992), depends on the degree of their openness to 

the real world. In short, it is safe to argue that closed modeling systems provide improved 

predictive ability and that openness to the real world tends to reduce it. On the other 

hand, statistically-driven models are mostly designed to capture past trends and 

extrapolating thbem to estimate expected future outcomes. However, most of such 

traditional econometric models are non-explanatory in nature, and focus on analyzing 

correlations rather than causality (Rosenberg 1995). In recent years however, the growth 

of causality focused econometric techniques, including models of difference in-difference 

used in Randomized Control Trials, have offered the promise of proving causality 

(Baum-Snow and Ferreira 2014). 

Not surprisingly however, as models embrace more and more real-world 

attributes by moving away from assumptions, their predictive power tends to drop 

significantly. Batty and Torrens (2001) point out that in recent years, the focus in science 

has shifted away from using models for prediction toward their utility as “an aid to 

understanding, to structure debate.” The explanatory power of models is closely tied with 

theory-building (Patel et al. 2012), which has captured the imagination of scholars during 

the past few decades. Unlike future-oriented predictions, explanatory utilizations of 
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models look back into the past and consequently, do not offer any causal explanations for 

why certain events are likely to occur (Surowiecki 2004). Moreover, models generally 

allow researchers to enhance their understanding of complex socioeconomic and natural 

phenomenon through explorations of future alternatives based on different combinations 

of model configuration (Miller and Page 2007). The model presented in Chapter 5 

presents an example of such an application, where the value added lies in exploring the 

underlying relationship between urban morphology and economic performance, rather 

than providing accurate predictions of the future spatial structure of specific cities like 

Karachi, Pakistan (for details, refer to Malik et al. 2013).   

As elaborated so eloquently by Batty (1976; 2005; 2013) among others, cities 

offer arguably one of the most promising avenues for developing models that can 

enhance our theoretical understanding of their spatiotemporal dynamics while serving as 

planning aids for decision-makers. Before classifying the various types of urban models 

based on their theoretical and methodological underpinnings, the following section will 

introduce the idea of viewing cities as complex systems, setting the stage for later 

discussion on ABMs and other social simulations. 

4.2 Complexity Theory and Cities 
As discussed in Chapter 3, the application of key conceptual ideas in social 

complexity theory can enhance our understanding of cities, which (as discussed earlier) 

are complex social systems. Being originally inspired by systems thinking emanating 

from the natural sciences (Weaver 1958; Bettencourt and West 2010; Ramalingam et al. 

2012), applications of complexity theory in the social sciences have gained widespread 
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recognition in recent years. This is particularly true for quantitatively inclined scholars 

(including economists), many of whom have adapted complexity concepts into modeling 

(Haussman and Hidalgo 2011; Bienhocker 2006). Although in mainstream economics 

and international political economy literature the term “complexity” is often used 

interchangeably with “complicatedness” they in fact constitute two entirely different 

ideas (Root 2013). For instance, the original Apollo mission to Moon was highly 

complex because its success depended on dozens of hi-tech subsystems to operate 

seemingly. The extremely high degree of interdependence meant that even a minor 

hiccup in one part of the system would have negative cascading impacts on the mission 

overall. Throughout this dissertation therefore, the term complexity along with related 

concepts such as emergence, coevolution, fitness landscapes, cascades etc. are used 

exclusively to refer to basic concepts in social complexity theory. 

Before entering into a discussion of how complexity thinking can support both the 

theory and practice of urban studies, it is appropriate to fully define complex systems as 

utilized throughout this discourse. Therefore, Herbert Simon’s (1962: 468) operational 

definition will be adapted, which defines complex systems as “…one made up of a large 

number of parts that interact in a non-simple way. In such systems, the whole is more 

than the sum of the parts, not in an ultimate, metaphysical sense, but in the important 

pragmatic sense that, given the properties of the parts and the laws of their interaction, it 

is not a trivial matter to infer the properties of the whole.” Further, Root (2013: 238) 

explains a crucial concept studying CAS by saying that “A change at one level alters the 

options for change at another, making it difficult to predict the behavior of individuals in 
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constantly shifting environments and organizational formations.” Therefore, it is clear 

that ideas such as interconnectedness, path dependency, coevolution and emergence are 

key concepts in complexity, all of which apply directly to cities as discussed later in this 

section. 

For the purpose of illustrating the utility of key complexity theory concepts in 

understanding the inner workings of cities, the following discussion will first briefly 

define and then apply three key complexity concepts to urban systems. Throughout this 

section therefore, Root’s (2013) glossary of key complexity terms is used as the singular 

reference point for conceptualizing or defining complexity concepts, which are then 

supplemented by additional references, as and when necessary. The purpose of this 

discussion is merely to illustrate the conceptual utility of complexity in urban studies; 

hence this is by no means an exhaustive treatment of these individual terms, or of 

complexity theory. First, the idea of emergence lies at the heart of complexity thinking as 

it “describes the process through which a system acquires new structures and behaviors 

that its individual components did not possess” (Root 2013: 239). In the urban context, 

the ability to observe global phenomena through local level interactions agent 

heterogeneous and independent agents is extremely valuable (Crooks 2012). Further, 

Holland (1995) argues that the richness of such systems depends entirely on how these 

agents adapt their behaviors in reaction to interactions, both among themselves and with 

their collective environment. For instance, the individual level location decision in cities 

(based on microscopic factors such as rent, commuting ease and cost, amenities etc.) 
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dictates overall urban morphologies resulting in greater or less sprawl and implications 

on traffic flows. 

Second, the idea of tipping points relates to complexity’s view that social systems 

are often far from equilibrium, in other words this is “a point at which a system deviates 

from its existing state to a new macro condition.” (Root 2013: 246). This is explained in 

greater detail by Schelling’s (1971) seminal segregation model (discussed in Chapter 5) 

and Gladwell’s (2006) highly engaging discussion on “fads” such as Hush Puppies’ 

popularity, both of which show that social change often boils down to critical tipping 

points. In highly segregated and often crime riddled neighborhoods, such as Anacostia in 

Washington D.C., governments often make investments such as high-rise commercial 

construction or transit stations in the hope of triggering wider gentrification (White 

1982). Third, by their very nature cities are bound by their trajectories which are 

“inescapably historical and inescapable” (Root 2013: 243) and hence cities can be termed 

as being highly path dependent (Couch et al. 2011). Even when city boundaries and 

population grow exponentially, urban morphologies are dictated by elements of their 

initial spatial structures, which in turn become growth constraints (Wolfe 2009). In 

addition, there are significant institutional and sociocultural path dependencies, such as 

the privileges bestowed on bureaucracies in formerly colonial countries, which often 

inhibit reform (Haque 2014).    

This discussion establishes how the central tenants of complex systems manifest 

themselves in urban environments, thus providing ample opportunities to witness 

complexity ideas in action (for detailed discussions, see among others Batty 2005; 2013; 
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Miller and Page 2007; Torrens 2002; Ramalingam 2013). It is clear from reviewing this 

literature that both complexity theory concepts and their application via ABMs offer fresh 

perspectives on urban systems, which add tremendous intellectual value supplementing 

traditional approaches in established academic disciplines such as economics, sociology 

and planning. While several key contributions from Batty (1976; 2005) have been the 

driving force behind complexity approaches in cities, his most recent book ‘The New 

Science of Cities’ is thus far his most compelling work favoring a new era in urban 

studies. In the main, Batty (2013) argues that cities should be viewed as networks and 

flows as opposed to stocks, an idea that has already prompted significant attention from 

urban economists, geographers and planners (for reviews see Thiess (2014), Berry 

(2014), Teitz (2014), Karvonen (2014), Bithell (2014) among others). While recognizing 

the significance of Batty’s many important contributions, these reviewers appear to have 

formed the consensus that the new science of cities remains a work in progress. They 

argues that therefore, it requires significant follow-up work from interdisciplinary teams 

of natural and social scientists before it gains more widespread appreciation in urban 

studies.  

However, back in the 1960s, the visionary urban scholar Jane Jacobs, well known 

for her progressive thinking on urban policy and planning, was a pioneer in analyzing 

cities as complex systems. She was clearly inspired by Warren Weaver’s (1958) 

conception of “organized and disorganized complexity” in social systems, and identified 

its application in urban studies as highly relevant in response to traditional top-down 

planning approaches. In her seminal book titled ‘The Death and Life of Great American 
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Cities’ she not only recognizes that “Cities happen to be problems in organized 

complexity, like the life sciences” (Jacobs 1961: 433) but also extensively quotes Weaver 

(1958) to make the first complexity inspired contribution in urban studies. In the 

penultimate chapter of her book, she argues that cities present problems in “organized 

complexity” (Weaver 1958), i.e. their seemingly incoherent subsystems are in fact 

organized through a central framework. In Weaver’s (1958) own words, such systems 

“present situations in which half a dozen or several dozen quantities are all varying 

simultaneously and in subtly interconnected ways… The variables are many but they are 

not helter-skelter; they are interrelated into an organic whole.” Therefore, Jacobs (1961) 

made a compelling case for adapting more nuanced analytic approaches in urban studies, 

which was later adapted and operationalized through MAS and ABMs. 

This perspective was later supported by several other scholars, including the likes 

of Ramalingam (2013) in adapting the complexity lens in international development and 

by Bettencourt and West (2010) in their statistically driven analysis of urban scaling 

inspired from physics. Like in the case of Jacobs (1961), many of them were motivated to 

adapt complexity approaches after observing the failure of traditional approaches to 

usefully explain the underlying socioeconomic dynamics of cities. In fact, similar 

sentiments were the subject of Batty’s (1976) first book on the subject, which argued in 

favor of fresh approaches in urban planning and later became an instigator for the 

adaptation of dynamic urban modeling. Therefore, it appears that Jane Jacobs’ writings 

from the 1960s were far ahead of their time as she understood that cities were essentially 

human systems and therefore best understood through bottom-up approaches. In fact, 
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Alexander (1964) argues that pre-industrial revolution cities were in fact organically 

growing entities with bottom-up planning processes, and it was only following 

industrialization that European cities began to be planned from the top-down. Therefore, 

the recent progression of urban modeling toward bottom-up approaches might merely be 

a natural turnaround toward realism.  

In their essence, urban systems are hierarchical and non-linear, with millions of 

residents depending on hundreds of vital subsystems to sustain their daily routines. From 

transportation to sewerage and from power to solid waste removal, these public services 

are the bedrocks of economically productive urban lives in the 21
st
 century (World Bank 

1994; Prud’homme 2004). Therefore, international development organizations, donor 

agencies and developing country governments invest hundreds of millions of dollars 

every year in infrastructure improvement projects. Like complex systems in nature, there 

are elements within this urban system that cannot be explained simply by linear 

mathematics, thus cities exhibit emergence (Batty 2005; 2013). In other words, the whole 

of the city is larger than the sum of its constituent parts, which can only be explained by 

the underlying dynamism of its socioeconomic environment. Even in underdeveloped 

cities with inadequate, and in some cases non-existent, public utility systems, agents 

continue to participate in economic transactions of varying scales. Batty (2005) argues 

that cities are essentially layers after layers of change without any holistic spatial form, 

thus urban systems often remain at the ‘edge of chaos’ whereas system stability depends 

on feedback loops emanating from their constituent subsystems. 
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Even before the concept of “networked infrastructure” took root (Graham and 

Marvin 2001), complexity theorists applied systems dynamics thinking to argue that what 

one happens in one component of social systems have tremendous impact elsewhere 

(Root 2013; Bonabeau 2002). In municipal management for example, the land-use and 

transportation system and the housing and social hierarchical systems are highly 

intertwined. The lack of public transit services, a failure of the transport system, 

profoundly impacts housing prices and land-use patterns simply due to the crucial issue 

of accessibility. By analyzing these interconnections, novel perspectives can be gained by 

scholars interested in urban planning and policy. Unlike traditional science, complexity 

based approaches of inquiry do not focus myopically on a single part of the urban system, 

but on the interrelationships between its constituent subsystems (Batty 2005). With this 

conceptual background on complexity ideas in urban studies, the discussion will now 

move toward the practical tools available for operationalizing these ideas for research.  

4.3 Modeling in Urban and Regional Studies 
The purpose of this discussion is to provide an overview of key urban modeling 

techniques available to researchers interested in operationalizing the aforementioned 

concepts to enhance our understanding of the inner workings of cities. As discussed in 

the previous section, cities are natural candidates for applying modeling methods due to 

the former being amalgamations of social subsystems. All modeling methods discussed in 

this section allow researchers to computationally and conceptually break down the urban 

problem into more manageable components allowing deeper analysis.  
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With the objective of gaining a deeper understanding of the underlying and highly 

complicated socioeconomic factors playing out in urban systems, economists have long 

attempted to model cities using techniques such as mathematical and econometric 

modeling (Batty 2008). Such models are mostly based on concepts in neoclassical 

economics (Fujita 2002) such as a strong belief in the existence of externalities within 

urban environments (Henderson 1988). In most of these classical models, the interplay 

between transportation costs, distance to workplace, rental prices and income played an 

instrumental role in determining prosperity levels both within and amongst cities (Muth 

1969). As discussed in Chapter 3 for instance, the works of Alonso (1961) and Mills 

(1972) have operationalized these concepts through mathematical solutions, resulting in 

the much cited concept of rent gradients based on the assumption that cities are 

monocentric. The distinctive feature of these models lies in their microeconomic 

foundations which are based on strong empirical groundings, both of which add 

credibility within economics concepts (Thiess 2014).   

Having said this however, modern urban centers are polycentric and in fact highly 

complex social systems, thus understanding them requires the use of dynamic modeling 

environments (Torrens 2002). In the past few decades, the rapid growth of computational 

power and accompanying intellectual conceptions of urban systems have enabled the 

development of models that explain how “detailed disaggregated activities” lead to more 

aggregate patterns of developing (Batty 2008). For instance, the real-time data generated 

by land market transactions and their exact impact (including details of the channel) on 

market-wide real estate prices can now be analyzed using computationally adept models. 
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Therefore, urban researchers are now much better equipped to uncover the mechanisms 

through which micro level transactions create macroscopic outcomes at the systemic 

level. Moreover, ABMs offer the ability to simulate such market behaviors for 

uncovering various facets of the urban economy which have thus far remained black 

holes in our understanding of cities. 

In the past 50 years in particular, social systems modeling has evolved from 

macro-static models (Alonso 1961) toward aggregate dynamics and eventually into the 

world of cells (Gardner 1970) and heterogeneous agents (Crooks and Happenstall 2012). 

Trends in urban theory and planning have also followed suit, with the former moving 

from mono-centric city models towards the concept of edge cities (Fujita and Ogawa 

1992; Garreau 1992) and the later from top-down planning towards decentralized bottom-

up approaches (Batty 2008). It is hardly surprising therefore that the likes of Richard 

Florida (2002) and Edward Glaeser (2011), who focus on individual attributes as 

determinants of urban growth, have emerged as the global thought leaders in urban policy 

and planning. Therefore, the impact of the growth in computational power is evident 

within the disciplines of urban economics, regional science and urban planning. Further, 

this also provides an unprecedented opportunity for widespread application of 

computation models in 

Within the urban context, while cells and patches of land are the physical building 

blocks, individual agents are components of their human-societal structure (Batty 2005). 

Therefore, the various strands of urban modeling have followed this dissection. Before 

detailing ABM applications, it is vital to understand two strands of highly relevant 
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models (Cellular Automata and Land-Use Transport Interaction) to set the platform for 

discussing the key value added of ABMs as applied in recent years. First, the cell 

structure based Cellular Automata (CA) models have been applied extensively for 

understanding spatial diffusion such as the spread of epidemics, migrant settlement 

patterns and pedestrian behaviors etc. (for details, see among others White et al. 2007 and 

Yang et al. 2003). With their origin in von Neumann’s (1948) application of this 

technique in self-reproducing biological systems, the initial CA models saw cells having 

“a direct analogy with a simplified biological organism” (Maerivoet and Moor 2005: 4). 

Later during the 1970s, John Conway introduced a breakthrough simulation game which 

further solidified the CA concept of two-state cells (i.e. ‘on’ or ‘off’), intra-cell 

interactions including spillovers, and their outcomes macroscopic social structures 

(Gardner 1970). Later, Wolfram (2002) applied CA models to virtually all disciplines in 

the social sciences which “have an extensive classification of CA models as mathematical 

models for self-organizing statistical systems” (Maerivoet and Moor 2005: 4).    

Without going into further details related to cell states and their interactions, it is 

suffice to say that these models are most valuable in terms of enhancing our 

understanding of how local level spatial interactions produce global phenomenon. In the 

urban studies sphere, both the Senta Fe institute’s urban growth model (Manrubia 1998) 

and Clarke et al.’s (1997) SLEUTH model (believed to be up to a 90 percent replication 

of reality) are appropriate examples of how CA based models have attracted mainstream 

recognition among urban planners. Notwithstanding these critical contributions however, 

CA models are limited by their operability in the policymaking world. For example, these 
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models do not cater for heterogeneity or mobility of agents, both of which are central to 

urban studies. Moreover, Batty (2005) argues that as more spatial details are added to CA 

models, they tend to lose their plausibility and fail to explain how unexpected 

macroscopic outcomes emerge from local level interactions. Since unlike ABMs the cells 

in CA models are largely homogenous, they are not equipped to cater for real world agent 

heterogeneity (Miller and Page 2007). In other words, CAs are a subset of ABM, with the 

latter possessing heterogeneity of agents which is typically not possible in CA type 

models. 

The second mathematical modelling type, which is also highly relevant to the 

subject of this discourse are termed Land-Use Transportation Interaction (LUTI) models. 

These evolved out of aggregated travel demand models when researchers realized that the 

efficiency of human interactions in urban regions was intimately linked to both the urban 

land-use and transport systems (Southworth 1995). During the 1950s and 60s therefore, 

urban planners integrated land-use and transport considerations into modeling platforms, 

which gained popularity in both the professional and academic circles. These models 

were distinctively integrated, i.e. they combined key spatial components of urban regions, 

and attempted to offer predictions related to urban land-use structures (Wegener 2004). It 

was in fact Lowry’s (1964) Metropolis model which gained mainstream popularity, 

followed by several others including Putnam’s (1983) ITLUP, Echenique et al.’s (1985) 

MEPLAN and more recently, Waddell’s (2002) UrbanSim models. While there are 

several additional types of extended LUTI models, including the likes of activity-based 

(Kitamura et al. 1997; Bhat et al. 2004) and general spatial equilibrium models (Hunt and 
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Simmonds 1993; de la Barra 1989) among others, their underlying features described 

above remain consistent. Within these and other types, there are some which claim to be 

“disaggregated” and thus accommodating decision making at the household level. 

However, Sivakumar’s (2007) review finds that in reality the data and computational 

limitations mostly allow only urban neighborhood level disaggregation. In the case of 

developing countries, the non-existence of relevant data sets makes it impossible to 

undertake such modeling.   

Further, the non-feasibility of household or individual level disaggregation 

severely limits the explanatory power of LUTI models as they attempt to unravel 

complex socioeconomic decision-making processes from the bottom-up (Epstein and 

Axtell 1996). While theoretically the availability of data sets (albeit after spending 

additional resources) can allow researchers to design truly bottom-up models, they will 

still remain unable to fully utilize feedback loops such that the model grows over time 

with agents adapting behavior (Le et al. 2012). Therefore, in the era where LUTI and 

other data-intensive models were wide adapted by urban planners in both academia and 

policymaking, Lee (1973) famously argued that complex data-intensive models of urban 

land-use and transportation systems had failed to offer substantial analytical benefits vis-

a-vis the resources consumed in building them. And crucially for the evolution of urban 

modeling, he emphasized the need for parsimony (thus, changing the objective of 

models) which later became a rallying point for the development of dynamic modeling as 

discussed in the remaining sections of this chapter. In particular, this encouraged 

modelers to view models not merely as predictive tools (Epstein 2008) but also as 
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supporting mechanisms for “hypothesis generation” and “theory building” in urban 

planning (Crooks and Happenstall 2012). 

4.4 Traditional vs. Agent-Based Simulations 
The purpose of this section is to contextualize the discussion within the 

comparative framework of traditional vs. agent-based simulations, focusing on their 

application in enhancing our understanding of urban regional systems. Table 1 

summarizes the key differences between these two approaches, which build upon the 

review of the evolution of modeling techniques presented in Section 4.3 above. 

  

Table 1 Traditional and Agent-Based Simulations Compared (Bernard 1999) 

 

 

First, ABMs are stochastic and hence have the ability to predict different types of 

futures each time the simulation is run. Unlike traditional models, they do not give the 

one single answer. Second, the choice of bottom-up ABMs as opposed to conventional 

top-down approaches enable us to better capture spatiotemporal interactions based on 

simple rules which then produce macroscopic collective actions (Epstein and Axtell 
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1996). ABMs contain “feedback mechanisms that can amplify small effects, such as 

herding or panic that generate bubbles and crashes”. In other words, the bottom-up nature 

of ABMs allows them to predict herding behavior by scaling-up rational individual 

behavior towards seemingly irrational collective actions. Third, agents in ABMs are 

adaptive in that they can learn from experiences which capture what we see in reality 

(Crooks and Heppenstall 2012). Hence agents can make different choices when posed 

with the same choices at different points in time. That is not often possible with 

traditional simulations.  

Forth, traditional models are mostly based on systems of mathematical equations 

hence their explanations are often limited to correlations and causations. ABMs on the 

other hand allow us to explore the exact factors that cause agents to act in certain ways 

(Epstein 2006). For example, we can capture the process of adapting smart technologies 

or the process of identifying how imitation can motivate behavioral change in adapting 

smart lifestyle choices. Fifth, it follows that there are a vast number of parameters 

affecting each decision that agents take whereas traditional models limit the number of 

parameters. On the other hand, ABMs have the ability to handle numerous parameters 

simultaneously (Gilbert and Troitzsch 2005). Sixth, traditional simulations are run 

through inflexible assumptions about the environments where agents operate. Miller and 

Page (2007) argue that mathematical models are mostly based on overly simplistic 

assumptions that limit their explanatory power. On the other hand, computational models 

have the crucial ability to offer constraint free environments that produce unexpected 

outcomes. And finally, ABMs offer learning opportunities for users as they produce 



104 

 

seemingly inexplicable outcomes but also give us the ability to seek explanations, offer 

many different types of futures and work through dynamic environments. All in all, 

ABMs enrich our understanding of social phenomenon mainly for the aforementioned 

and other epistemological reasons (Bernard 1999).  

On the other hand however, most ABMs are often so complex that even their 

creators are at times unable to fully comprehend their shortcomings, or to interpret results 

and their applications to the real-world. Due to errors and artifacts emanating from the 

modeling process, expectations from models are often mismatched with their reality and 

assumptions in the model logic can significantly hamper their validity (Galan et al. 

2009). In addition, getting unexpected outcomes from ABMs can become problematic, 

especially when modelers are unable to explain why certain outcomes are being 

generated from their simulation. Without producing these rigorous explanations, scholars 

will never be able to derive generalizations from ABM results (Kling 2011). By adapting 

an epistemological approach, Grume-Yanoff (2009) argues that simulations can at best 

merely offer “partial explanations” of socioeconomic phenomena, thus ABMs do not 

provide causal explanations that typically aspire to offer complete elucidations of target 

systems. Other criticisms include the argument that ABMs are only as good as the rules 

used to build them, in other words: whatever goes in comes out of the model hence it is 

unlikely to change peoples’ opinions about important social issues (Cowen 2008). In 

additions, critics often complain that the simplifying assumptions built into model design 

hamper their ability to explain real-world social phenomena. 
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Moreover, Crooks et al. (2008) inform us that the most widely cited challenge for 

ABMs relates to issues of validation. While the inner-validity of models is typically 

straightforward to achieve, ensuring that the model works in-line with the real world, i.e. 

its outer validity, poses significant challenges (Brown 2006; Casti 1997). Given the 

highly complicated nature of urban systems, it is hardly surprising that models based on a 

few simple rules cannot capture the entirety of the urban system. For instance, Batty 

(2005) terms ABMs “models of models” before going on to argue that ABMs “represent 

elements of real cities, they also contain idealization of these elements of real cities.” In 

the interest of moving this science forward, researchers should move toward more 

applied models which are based more robustly on empirically grounded stylized facts 

(Robinson et al. 2011). Moreover, ABMs must assist policymaking by become some 

form of planning support systems (Klosterman et al. 2001) which necessitates an ability 

to make predictions regarding the future state of social systems under examination (Batty 

2001). 

Therefore, the integration of GIS capabilities into the environments of ABMs 

builds spatially explicit models, thus providing opportunities to fill some of these gaps 

(Crooks and Happenstall 2012). Moreover, the visual representation of agents in 

modeling environments having real-world constraints are aesthetically pleasing and 

intellectually satisfying. Hence from a purely utilitarian perspective, such models are 

much more user-friendly than their theoretical counterparts. Allowing agent interaction in 

real space adds credibility to the model’s inner workings, enabling users to visually 



106 

 

analyze agent movements and giving insights into the decision-making processes of 

agents.  

4.5 Agent-Based Modeling to Understand Cities  
Having discussed various types of modeling approaches in urban studies, the 

purpose of this section is to focus attention on recent applications of ABMs, both from 

theoretical and more applied perspectives. It will also build on the comparative lens 

developed in the previous section by summarizing the key comparative advantages of 

agent-based over more traditional simulation approaches (Bernard 1999). 

Notwithstanding this approach, it is fair to say that ABM applications have now delved 

into a wide range of theoretical and applied subjects not related to urban studies, 

including natural resource management (Bell et al. 2013); financial systems (Gou 2006) 

and theories of ethno-nationalism (Lustick 2011) amongst several others. 

In recent years, ABMs have been applied to study a variety of urban issues, 

including housing and land markets (Filatova et al. 2009), informal settlement growth 

(Patel et al. 2012), crime reduction (Rauhut and Junker 2009), humanitarian assistance 

(Crooks and Wise 2013), vehicle movement (Bjornskau 2005), location theory (Sasaki 

and Box 2003) and the evolving landscapes of cities (Batty 2001). From Schelling’s 

(1971) humble beginnings in understanding urban segregation in the American context, 

ABMs have come a long way, both in terms of sophistication and acceptance. In 

comparison to micro-simulation models, ABMs move away from providing predictions 

about future states of social systems toward agent-environment interactions which can 

complement traditional modeling techniques by focusing attention on the individual level 
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(Crooks and Happenstall 2012). In fact, their explanatory power goes beyond correlations 

and causations, enabling the identification of specific factors dictating seemingly 

inexplicable agent behaviors (Epstein 2007). Similarly, while system dynamics models 

allow users to understand large-scale interactions and their impact on overall outcomes 

(Wang et al. 2008), ABMs capture individual level interactions leading to macroscopic 

outcomes. Having said this however, modelers of multi-agent systems face tradeoffs in 

designing models, for example between the need for precision or widespread applicability 

(Railsback and Grimm 2011).  

ABMs of cities can be constructed in two ways; the first is as contributing to our 

understanding of urban systems and the second as tools for projection. There exists an 

active debate on whether ABMs are merely appropriate for understanding social systems, 

or if they also provide rigorous predictions of future outcomes (Bonabeau 2002). 

Arguably the most prolific writer on urban modeling, Batty (2005) believes that ABMs 

“inform but do not predict” and thus cannot become the basis for policymaking. 

However, he believes that they possess tremendous explanatory power that top-down 

models simply cannot offer. On the other hand however, a plethora of models particularly 

in the realm of financial markets have applied ABMs to predict market behavior (Yu and 

Chen 2011). When compared to traditional time series based predictive models of 

financial markets, the ability of ABMs to model behavior at the microscopic level makes 

it a superior analytical tool for prediction (Gupta 2005).  

Interestingly however, only very few ABMs have thus far been developed to 

understand and predict the role of human creativity and the creative economy on urban 
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development. As discussed later in Chapter 5, only Spencer’s (2012) social network 

analysis based model and Liu and Silva’s (2013) attempt at understanding creativity 

diffusion in Chinese cities come close to covering the gap in this literature. Therefore, 

there exists an obvious gap in both the ABM and new urbanism literature, both of which 

could benefit from interdisciplinary research merging perspectives from both. The model 

presented in Chapter 5 is therefore an attempt to bridge this gap. Having reviewed ABM 

applications in the urban context, the discussion will now highlight the key differences 

between agent-based and traditional simulation approaches, which is intended to build the 

platform for later discussion. 

4.6 Conclusion 
The field of urban modeling offers tremendous potential for development, both on 

the theoretical and applied sides. The discussion in this chapter has shown that modeling 

techniques have come a long way with the overall theme being the decisive movement 

from aggregated toward disaggregated models (Batty 2005). By contextualizing this 

discussion within the epistemological framework of the need for models in social 

sciences, the stage was set for a deeper discussion on the causes and consequences of 

modeling approaches in urban studies. In addition, an attempt was also made to identify 

major gaps in the literature, focusing on key opportunities for undertaking research in 

previously understudied focus areas. The discussion also covered a range of modeling 

approaches utilized in regional science, which provided the platform for later discussion 

on the comparative advantages of undertaking agent-based approaches. 
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 A promising area of inquiry not fully covered in this discourse relates to 

the integration of geospatial and agent-based modeling platforms (Crooks and 

Happenstall 2012) which go beyond simple spatially explicit ABMs into designing more 

realistic modeling environment with real-world topographical constraints. Moreover, in 

regions of the world which struggle with urban regional data availability, simulation 

based approaches to research offer tremendous potential to explore previously 

understudied topics. The future of ABM applications in policymaking however surely 

depends on the ability of researchers to validate and calibrate their models with real-

world data sets. Without taking this essential step, models will remain hanging in the 

space between theory and reality. It is clear that the discipline of urban studies is moving 

toward more quantitatively driven approaches (Angel 2012) featuring increasing use of 

night lights and remote sensing (Henderson et al. 2013) in addition to cities prioritizing 

data driven approaches to policymaking (Guerin 2013).  
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CHAPTER 5: THE CREATIVE CITY MODEL
9
 

As discussed in Chapter 2, throughout the world many urban centers are the 

drivers of economic growth and hubs of innovation. In leading world cities, the enhanced 

“human capital accumulation” resulting from the socioeconomic diversity of residents 

underlies this reality (Lucas 1988). Contrary to Western trends toward smart growth 

through mixed land-use, walkability and greater density; many cities in poorer countries 

are moving toward low-density sprawl, gated communities and generally poor public 

transportation coverage (Henderson 2002). This type of urban development contradicts 

Jacob’s (1961) widely respected view that cities are essentially “people systems” and 

hence should not be planned as mere networks of brick and mortar. Therefore, this 

chapter presents an ABM approach for better understanding the implications of these 

policy choices from a conceptual standpoint. 

The starting point for theory building is in establishing relevant stylized facts, i.e. 

empirically grounded realities which are broadly generalizable albeit often accompanied 

by exceptions (Kaldor 1957). By assembling such facts from urban economics, regional 

science and economic geography literatures (as further discussed below), the impact of 

                                                 
9
 A version of this Chapter was accepted for publication by the Journal of Artificial Societies and Social 

Simulations. The paper was co-authored with Andrew Crooks, Hilton Root and Melanie Swartz, all of 

whom contributed significantly to the model’s development. Funding for this part of the research was 

provided by the Competitive  Grants Program, a joint initiative of the Planning Commission of Pakistan 

and the Pakistan Strategy Support Program, International Food Policy Research Institute (IFPRI), funded 

by the U.S. Agency for International Development (USAID). 



111 

 

population density, urban mobility and societal tolerance on levels of human interaction 

and socioeconomic outcomes is examined. As with others such as Heine et al. (2005) and 

Meyer (2011), an artificial environment is designed from stylized facts to simulate key 

findings from empirically grounded theoretical contributions focusing on the dynamic 

processes underlying the emergence of economically productive clusters in cities. 

Moreover, given their ability to abstract real-world social systems through simple 

individual level behavioral rules, ABMs offer an alternative to conventional urban and 

regional modeling tools. They allow researchers to turn attention away from macro 

models which are comparatively static in nature to models which are highly dynamic and 

operate at the micro scale (Batty 2005). Therefore, a stylized virtual abstraction of a 

theoretical city is created, containing autonomously interacting agents under various 

scenarios to draw insights into the workings of dynamic urban systems.  

More specifically, the following research questions are explored in this model: 

what are the key factors inhibiting the emergence of creative clusters in many cities in the 

developing world? What kinds of spatial urban forms and socioeconomic conditions 

could facilitate their emergence? Several empirically grounded theories suggest that the 

following three features are necessary for creative urban environments: mixed land-use 

and population density (Glaeser 2011; Knudsen et al. 2008), affordable urban and 

regional mobility (Lucas and Rossi-Hansberg 2002; Drennan and Kelly 2011) and high 

levels of societal tolerance (Florida and Mellander 2010; Page 2008). Therefore, the 

working hypothesis is that citrus paribus, favorable combinations of these conditions will 

likely foster creative urban environments resulting in enhanced economic productivity. 
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The purpose of this model therefore is not to test the validity of these theories, but to 

introduce a tool for exploring dynamic socioeconomic processes within urban 

environments.  

The remainder of this chapter is organized as follows. The background section 

provides the intellectual platform underlying the modeling approach and highlights the 

key advantages offered by ABMs toward enhancing our understanding of the dynamic 

socioeconomic processes within cities. Thereafter, the fundamental building blocks of the 

CCM are introduced followed by a sensitivity analysis for verifying model consistency 

with qualitative insights from real-world cities. A series of theoretically motivated 

experiments are then discussed to better understand the interrelationship between model 

parameters. The chapter concludes by summarizing key model outputs, linking them with 

theoretical perspectives discussed throughout the paper and outlining an agenda for the 

future development of this model. 

5.1 Model Background 
Economic thinking on growth was significantly influenced by Romer’s (1990) 

theory of endogenous growth, which argued for moving beyond land, capital and labor as 

the chief determinants of economic progress. The relationship between long-term 

productivity and human capital indicators, in particular educational attainment is widely 

documented in macroeconomic theory (Barro 2001). Likewise, Krugman’s (1991) work 

on the spatial structures of economics brought agglomeration effects into the limelight, 

and became the starting point for the literature on new economic geography. These ideas 

influenced leading multilateral agencies, notably the World Bank (2009) and the 
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Organization for Economic Cooperation and Development (2006), to begin emphasizing 

the need to understand territoriality in the economic growth debate. In terms of policy 

advice, this implied advocacy for the need to maximize the benefits of agglomeration by 

reducing the inefficiencies caused by congestion. In other words, as cities and regions 

experience agglomeration effects and firms begin to cluster, urban areas come under 

increasing pressure to maintain adequate public service standards (Hendersen 2002). 

As discussed in Chapter 3, Florida’s (2002) “theory of the creative class” has 

attracted significant attention and criticism, both on methodological and policy grounds 

(Glaeser 2005; Peck 2005; Marcuse 2003). It has also triggered a lively debate on the 

merits of the intellectual foundations of his ideas thorough empirical studies broadly in 

the areas of regional science and economic geography (Qian 2013; Niebuhr 2010; 

Knudsen et al. 2008). While the term ‘creativity’ has many connotations across 

disciplines, in this chapter we use it notionally to conceptualize the relationship between 

urban morphology and economic productivity through human interactions with each 

other and their environment. Moreover, Storper and Scott (2009) classify Florida’s 

(2002) ideas as merely one of three competing perspectives on the drivers of urban 

economic performance alongside Glaeser’s (2011) focus on human capital and Clark et 

al.’s (2002) thrust on urban amenities. However, the purpose of this chapter is not to 

make a contribution in this literature but rather to expand upon its theoretical foundations 

by way of exploratory social simulation.  

For the purposes of model building therefore, the focus remains on theoretical 

studies informed by empirical data and reorganize the discussion into three interrelated 
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factors dictating urban form and function: mixed land-use, urban mobility, and societal 

tolerance. In the rest of this section therefore, key background arguments are presented 

which also explain why they were included as stylized facts. Later, they are translated 

into the rules of interaction underlying the simulations. These arguments are bound 

together by the common thread of human capital and knowledge spillovers, both of which 

have been established as drivers of economic productivity in a wide body of literature 

(e.g. Boschma and Fritsch 2009; Qian and Stough 2011; Simon 1998; Rauch 1993). In 

other words, any combination of these factors facilitating frequent interactions between 

talented urbanites will result in economic growth through innovation.    

The diversity of land uses in cities results in greater population density, which has 

both positive (e.g. innovation, entrepreneurship) and negative (e.g. crime, disease) 

repercussions for urban environments. Economists have long argued that under 

conditions of high human capital endowments, the density of human interaction propels 

economic activity (Marshall 1890; Lucas 1988). In recent years, a plethora of studies 

testing the micro-foundations of this theory have established that a doubling of 

employment density (available jobs unit area) is associated with 2 to 6 percent rise in 

productivity (Combes et al. 2010; Ciccone 2002; Baldwin et al. 2010). Similarly, 

Knudsen et al. (2008) test knowledge spillovers in cities using the concept of “creative 

density” by combining population density and the “creativity” of the workforce. By 

undertaking panel regressions from 240 U.S. metropolitan regions, they demonstrated 

that the density of interactions is associated with high levels of economic productivity. 

Furthermore, Storper and Venables (2004) argue that under conditions of imperfect 
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information, in-person interactions within cities become the direct determinants of 

economic performance despite tremendous progress in communication technologies. 

In most megacities around the world however, the potential productivity gains 

from easy in-person interactions are limited by congestion. This is often caused by a 

multitude of interrelated reasons including rapid increases in car ownership with 

modernization and supporting (intended or otherwise) public policies. Today, suburban 

households enjoy larger landholdings with subsidized mortgage rates, vast networks of 

highways, affordable fuel prices and higher quality public schools (Glaeser 2011). The 

cost of this urban form however, is the need to commute longer distance between 

suburban homes and downtown workplaces. Cities around the world therefore face the 

challenge of overcoming this “tyranny of distance” through accessible and affordable 

transportation systems (Atkinson 1998). By using 90 socioeconomic and transport related 

variables for over 300 U.S. metropolitans for instance, Chatman and Noland (2014) 

conclude that a 10 percent improvement in public transport supply is associated with an 

average net productivity benefit of $45 million. Moreover, infrastructure investments 

including those in public transportation represent a major priority for donors and 

governments in rapidly urbanizing developing countries, particularly in Asia and Africa 

(World Bank 2009). 

The assertion that innovation is driven by in-person interactions (Hall 1998) 

explains why most real-world cities follow Alonso’s (1964) bid-rent framework. In an 

empirical study of 120 major office markets in the US over a period of 18 years, Drennan 

and Kelly (2011) find that per unit rents are considerably higher in CBDs as compared to 
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suburbs due to the productive value of human interactions. Notwithstanding the fact that 

certain sectors like financial services experience greater productivity gains under such 

conditions, the generally positive correlation between agglomeration and land rents 

remains firmly established in academic literature (see among others Koster and 

Rouwendal (2012); Berry and Glaeser (2005); Shapiro (2006) for reference). The 

constant tension between centrifugal (causing sprawl) and centripetal (encouraging 

density) forces in metropolitan regions (Colby 1933) has spurred the “new urbanism” 

movement which favors car-free living through walkable neighborhoods (Duany et al. 

2001). Building on Mumford’s (1961) arguments that urban sprawl had broken the 

relationship between people and their living spaces, the anti-sprawl movement has 

promoted “smart growth” as the alternative (Porter 2002). Through transit-oriented 

development and walkability, it is believed this paradigm of urban growth fosters greater 

human interaction which is the key function of cities (Jacobs 1961).  

Unsurprisingly therefore, in the history of urban civilizations, socio-ethnic and 

religious tolerance fostered scientific and economic advancements through free 

interactions between diverse groups of individuals (Mumford 1961). In emphasizing the 

need for creating unique brand identities of cities therefore, Landry (2000) suggests that 

socioeconomic diversity is essential for cities to remain “widely creative” with residents 

finding the “mix of imaginations required for the emerging complexities or urban life.” 

Being inherently social creatures, humans thrive in conditions facilitating their desire for 

social interaction under tolerant conditions. A range of empirical studies demonstrate the 

positive association of societal tolerance with innovation and entrepreneurship (Knudsen 
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et al. 2008; Page 2008; Audretsch et al. 2010). For instance, in an empirical study of 331 

U.S. metropolitan regions, Florida and Mellander (2010) find a positive correlation 

between the proportion of gay and lesbian individuals and vital socioeconomic statistics 

including rental values of land and per capita income. In their widely respected empirical 

examination of changing cultural values over three decades across dozens of countries, 

Inglehart and Welzel (2005) found a robust connection between levels of societal 

tolerance (including toward gays) and the development of their democratic and economic 

systems. The primary theaters where these interactions play out are undoubtedly urban 

areas which are now steadily increasing their economic footprint in the developing world. 

Viewing cities as CAS, much like natural systems, helps gain unique perspectives 

into their inner-workings through ABMs. The key definitional idea in complex systems is 

to observe global phenomena through local level interactions (Batty 2005) as their 

richness depends on agent adaptions following interactions. In fact, the idea of viewing 

cities as complex systems originates from Jacobs (1961) whose views at the time 

triggered an intellectual movement against traditional, top-down urban planning 

approaches. Gradually, the idea that cities are organically growing systems gained 

ground, propelled by Alexander’s (1964) argument that top-down planning processes 

were merely an artifact of post industrial revolution economic development. In essence, 

cities are non-hierarchical and non-linear systems where millions of residents depend on 

hundreds of simultaneously operating subsystems to sustain their daily routines. Like 

complex systems in nature, elements within urban systems cannot be explained by linear 

mathematical models as they exhibit emergence (Batty 2005). In other words, cities as a 
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whole are greater than the sums of their constituent parts which can only be explained by 

the underlying dynamism of their socioeconomic environments. One way to explore such 

complex systems is through ABMs, which simulate social systems from the bottom-up, 

thus allowing the emergence of previously unexpected macroscopic phenomenon from 

individual level interactions.  

In recent years, ABMs have been applied to study a variety of urban issues, 

including housing and land markets (Filatova et al. 2009), informal settlement growth 

(Patel et al. 2012), crime reduction (Rauhut and Junker 2009), humanitarian assistance 

(Crooks and Wise 2013), vehicle movement (Bjornskau 2005), location theory (Sasaki 

and Box 2003) and the evolving landscapes of cities (Batty 2001). They have the distinct 

advantage of contributing towards “theory building” and “hypothesis generation” 

(Crooks and Heppenstall 2012). Their explanatory power goes beyond correlations and 

causations, enabling the identification of specific factors dictating seemingly inexplicable 

agent behaviors (Epstein 2007). They typically feature several individual level 

parameters affecting the decision-making of each heterogeneous agent, as they have the 

unique ability to handle numerous parameters simultaneously.  

Within the growing ABM literature however, little attention has focused on the 

relationship between urban morphology and economic growth from the lens of creativity, 

barring two recent contributions. Through an agent-based simulation of the creativity 

diffusion process using social network analysis, Spencer (2012) asserts that diversity in 

large physical areas fosters the diffusion of creative ideas. He utilizes stylized facts from 

social psychology, network analysis and economic geography literatures to understand 
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the dynamic interaction between physical locations, social networks and their economic 

implications. In addition, Liu and Silva (2013) attempt to understand creativity diffusion 

by modeling the market dynamics between firms attempting to locate closer to potential 

workers and households, searching for affordable dwellings to occupy. While applying 

the model to the city of Nanjing, they do not enhance our understanding of the dynamic 

processes underlying the emergence of creative clusters. Building on Porter’s (1998) 

concept of specialized clusters of firms, De Propris and Hypponen (2008) define ‘creative 

clusters’ as urban spaces where highly talented people gravitate in large numbers with the 

common interest of creating novelty. They catalyze idea generation through diversity and 

freedom of expression resulting in higher economic productivity. Therefore, the CCM 

presented below is designed with agents having multiple attributes enhancing the model’s 

ability to capture the nuances of dynamic urban environments and to explore in greater 

detail the formation of creative clusters. In addition, it allows users to have complete 

control over input parameters for each simulation run, thereby engaging users in the 

model’s logic flow.  

5.2 Model Description 
In the interest of theory building, the CCM is largely theoretical albeit spatially 

explicit, i.e. it operates over a cellular landscape and distance impacts on the results. The 

key features of the model’s environment are stylized on conditions in cities of the 

developing world, i.e. inadequate public transportation services, infrastructure shortfalls, 

informality in the housing market and increasingly, sprawling high-end residential areas. 

The model allows us to run “thought experiments” (Axtell and Epstein 1994) for 
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developing a more profound understanding of the processes leading to the formation of 

urban creative clusters.  

Depending on their level of abstraction, Axtell and Epstein (1994) classify ABMs 

from “level 0” types that broadly caricature real-world agent behavior to “level 3” where 

they are in quantitative agreement with both the macro- and “micro-structures” of the 

target system. At the current stage of development, the CCM falls in the “level 1” 

category for being only in qualitative agreement with the emergent “macro-structures” of 

urban development. As discussed later in the experiments section, this implies that model 

results will be verified by examining only qualitative insights from developing cities as 

most developing countries lack reliable quantitative data (Henderson et al. 2012). 

Therefore, the model is mainly designed to offer theoretical explanations related to key 

ideas discussed earlier, rather than specific predictions about the form and function of 

cities (Epstein 2008). 
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Figure 9 Creative City Model Graphical User Interface: Left Model Inputs, Center: Model Environment and 

Right: Model Outputs 

 

As shown in Figure 9, the model was developed using NetLogo with a simple 

user interface that allows users to interact with the model by testing different scenarios 

through input sliders and outcome visualizations (which will be discussed further below). 

A full description of the model, its source code and an executable file is available at 

http://css.gmu.edu/CreativeCity/. We do this to allow for replication and further 

development of the model, as advocated by Grimm (2002). For interested readers, this 

website includes a detailed description of the model using the “ODD” (Overview, Design 

concepts, Details) protocol developed by Grimm et al. (2006). 

5.2.1 The Agents 
Individual heterogeneous agents are the most significant component of this model 

as their location decisions and rule-based interactions determine the shape and size of 

http://css.gmu.edu/CreativeCity/
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creative clusters. Despite the innate creativity inherent in each individual, the extent to 

which it is nurtured and applied in real-world settings varies considerably (Amabile 

1996). In the absence of any objective metrics for quantifying human creativity 

(Simonton 2011), Lubart and Sternberg’s (2002) operational definition that creative ideas 

are both novel (i.e. original, unexpected) and appropriate (i.e. useful, adaptive 

concerning task constraints) was adapted. Agents were then classified as having low, 

medium or high levels of creativity, which as explained later dictates their ability to form 

economically productive associations (Baron and Tang 2011; Matthews 2007). To further 

minimize subjectivity in creativity allocations at model initialization, users are allowed to 

pre-define the proportion of highly creative individuals. The remaining agents are then 

equally divided between the medium- and low-creative categories, thereby creating a 

population characterized by varying levels of nominal creativity which is consistent with 

real-world urban populations (Villalba 2010). 

Unlike other ABMs of creativity (e.g. Spencer 2012; Liu and Silva 2013) each 

agent also possesses several socioeconomic attributes which impacts their behavior 

during simulation runs. For instance, the education parameter as identified on the inputs 

panel in Figure 9 randomly assigns each agent as either educated or otherwise depending 

on user-defined input of education level. Upon model setup, an income distribution (a 

choice between bimodal or gamma) is created around a specified average and top ten 

percent income levels, thus allowing users to control both absolute and relative 

prosperity. Besides individual attributes, agent behavior is impacted by several city level 

parameters including population growth rate, societal tolerance level, rate of brain drain, 
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restrictions on agent mobility and mixed land-use, all of which are discussed later. The 

available ranges for each parameter are determined from the government of Pakistan’s 

population census and a youth survey conducted in the city of Karachi (discussed later). 

5.2.2 Environment 
An urban landscape was designed that broadly replicates real-world urban land-

use patterns. Since urban land-use is regulated by local government primary through 

zoning laws, urban land is classified as being residential, commercial, green areas, water 

or infrastructure. Notwithstanding the unique land-use mix of each city, combined with 

the desire to focus on developing country cities, the land-use structure was adapted from 

Karachi, Pakistan. In the absence of government issued land-use maps, a close visual 

inspection was undertaken using Google Earth imagery to estimate the land-use structure 

through a 40 x 40 grid representing 1,600 square kilometers of the Karachi metropolitan 

region. At the time of model initialization, these land-use categories are randomly applied 

onto the 1,600 cells constituting the model environment
10

.  

In line with standard ABM practice, land units essentially act as interactive agents 

albeit without spatial mobility. Their basic attributes however, including rental price and 

aggregate creativity level, dictate the behavior of agents operating within them (Alonso 

1961). Average annual rents are an input parameter, but vary across cells on the 

environment and depend on their population density and creative value (calculated by the 

number of high or medium creative agents) population density. As the model progresses, 

the spillovers from highly dense land units diffuse into the surrounding von Neumann 

                                                 
10

 Using standard terminology from ABM literature, particularly those using NetLogo, the term “cells” 

refers to a single square on the grid constituting the model’s environment. 
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neighborhood of 4 adjoining cells, boosting their creativity and population density 

(Krugman 1991). As these surrounding cells are frequented by agents with medium and 

high creativity, they gain creative value, thus resulting in the emergence of creative 

clusters. 

As shown in Figure 10, the color intensity of land units indicates the density of 

creative population, with darker shades representing greater creativity and consequently, 

higher rents. Similarly, the triangular-looking agents are color coded accordingly to 

creativity endowments with green, pink and magenta representing low, medium and high 

levels respectively. In order to capture spatial segregation of real-world cities, the 

environment was divided into seven contiguous neighborhoods constituting randomly 

assigned cells (inspired by the number of Karachi’s administrative zones) with some 

geographical overlaps. 
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Figure 10 Creative City Model Environment 

 

5.2.3 Behavioral Rules 
The interactions among agents and the environment are dependent on simple 

behavioral rules derived as stylized facts from empirical studies discussed in the 

background section. Depending on agent attributes and changing microscopic 

environmental conditions, these rules then create outcomes at the macroscopic level. 

While behavioral rules remain fixed throughout the simulations, users can change input 

values to obtain varying results at any time during a model run. The key behavioral rules 

are described below. 

5.2.3.1 Agent Mobility   
The movement of agents in the model is dictated by their desire to acquire 

satisfaction, without which they continue moving within the environment. The first 
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component of satisfaction is rent affordability (e.g. Alonso 1961), measured by their 

ability to afford housing within the user-defined rent percentage of income threshold, as 

defined by the following condition:    

Equation 1 Agent Mobility Satisfaction Condition A 

𝑅𝑖𝑚 ≤  𝛼 𝜌𝑖𝑚 

Where 𝑅𝑚 represents the monthly market rent in any given neighborhood, 𝛼 

represents the user-specified rent percentage of income threshold and 𝜌𝑚 is the level of 

monthly income any given agent. The second determinant of satisfaction becomes 

relevant only when the segregation control is applied (e.g. a simple Schelling (1971) 

model), and requires each agent to reside exclusively in neighborhoods with similar-agent 

majorities. To determine similarity, each agent accesses whether the majority of agents 

on the eight surrounding cells are within 25 percentage points of their own tolerance 

level, which is assigned through user-specification. The satisfaction condition is defined 

as follows: 

Equation 2 Agent Mobility Satisfaction Condition B 

−0.875 (𝑇𝑗) ≤  𝜏𝑖 ≤  +1.125 (𝑇𝑗) 

Where 𝑇𝑗 represents the tolerance level for any given eight-cell local 

neighborhood and 𝜏𝑖 represents the individual tolerance levels of specific agents. 

Together, the satisfaction of these two conditions allows agents to reside on a given cell 

otherwise they continue to search for suitable residential location. In the interest of 

parsimony and to keep the focus of this model on creative human interactions, we do not 

model daily commuting patterns and their effect on residential location. Accordingly, we 
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design each time step in the simulation to represent a month which allows greater time 

for creative interactions to become economically productive (Hagel et al. 2010).  

5.2.3.2 Diffusion of Creativity 
Although every interaction among agents will not produce economic value, its 

likelihood is positively associated with the level of creativity of each interacting agent 

and the creative value of the host neighborhood. This captures Florida’s (2002) most 

fundamental insight, i.e. urban neighborhoods endowed with mixed land-use, walkability, 

transit accessibility and great public spaces likely cultivate greater innovation by 

attracting highly talented individuals. Because such spaces are endowed with creative 

potential at the outset, agent interactions result in further elevation of creative values 

(Hagel et al. 2010). By designing an empirical model of 240 US metropolitans, Knudsen 

et al. (2008) found that a combination of population density and human creativity (they 

use the term ‘creative density’) drives innovation-led economic growth. In order to 

capture this virtuous cycle, we have created a simplified proxy for measuring urban 

amenity endowments of neighborhoods, i.e. the creative value. In essence, it is a 

summation of the creative values of agents which can be expressed as follows: 

Equation 3 Creative Value Calculation 

∑ 𝑪𝑽𝒏
𝒊=𝟏 =  ∑ 𝟏𝟎 (𝒏𝟏

𝒊=𝟏 𝒄𝒉𝒏) + ∑ 𝟓 (𝒏𝟐
𝒊=𝟏 𝒄𝒎𝒏) +  ∑  𝟏 (𝒏𝟑

𝒊=𝟏 𝒄𝒍𝒏) 

Where 𝐶𝑉 stands for the total creative value of each cell while 𝑐ℎ𝑛 , 𝑐𝑚𝑛 and 𝑐𝑙𝑛 

represent the number of highly creative, medium creative and lowly creative agents 

respectively. Moreover, the total number of agents is merely a summation of the three 

categories of agents as follows: 𝑛 = 𝑛1 + 𝑛2 + 𝑛3. Given that creativity is an inherent 

human characteristic (Simonton 2011), we nominally allocate one creative value point to 
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low creativity agents, five points to medium creative, and 10 points to highly creative 

agents. However, cells can lose creative value if they do not continually attract creative 

agents (defined as having high or medium creativity levels) and as such may decay back 

to zero. The resulting pattern is that some creative clusters may emerge and exist for a 

short time span, but not all of them will persist through model runs stretching over 

several years which align with the ebbs and flows of real-world urban neighborhoods 

(Jacobs 1961). 

5.2.3.3 Income and the Rental Market 
Real-world urban income data based on multiple countries reveals that per-capita 

income mostly follows a two-peak distribution, one each for lower- and upper-income 

stratums of society (Quah 1997). Therefore, the income of agents in the model is 

distributed either by gamma or bi-modal distribution, depending on user preference. At 

the initial setup of the model, each agent is allocated an annual income level which 

updates through time. First, agents who change their creativity state (this occurs after 

interacting with a higher creativity agent) receive a five or two percent income increase 

depending on their initial creativity level (medium or low respectively). This is a 

reflection of the real world reality that individuals employed in innovative and hi-tech 

professions (e.g. financial services or creative design) are generally rewarded with higher 

incomes (Florida 2002; Moller and Tubadji 2009; Lee 2014). Agents in the model can 

lose creativity if they do not experience interactions with higher creative counterparts.  

In representing the rental market, the model assumes that neighborhoods with 

high creative values have stronger rental demand which makes them more expensive. 



129 

 

This insight is obtained from several empirical studies which conclude that the 

accumulation of human capital (Berry and Glaeser 2005; Shapiro 2006) and 

improvements in urban amenities (Carruthers and Mulligan 2012; Drennan and Kelly 

2011; Hoehn et al. 1987) increase both commercial and residential rental values. As a 

consequence, poorer households are often pushed away from the most productive urban 

spaces resulting in greater income inequality, which is also one of the chief criticisms of 

Florida’s theory, as discussed in Chapter 3 (Peck 2005).  

5.2.3.4 Population Growth and Brain Drain 
The user-defined population growth rate, representing both natural growth and 

inward migration, impacts all agents irrespective of their creativity level. On the other 

hand however, brain drain is by definition the loss of creative and educated professionals 

from the workforce hence it does not impact lowly creative agents in the population 

(Stark 2004). The following equation explains brain drain in the model: 

Equation 4 Population Growth and Brain Drain 

𝑃𝑡 = [(𝑝𝑡−1
𝑐  ∆𝑃) −  ∆𝛽] +  (𝑝𝑡−1

𝑛𝑐  ∆𝑃) 

Where 𝑃𝑡  represents the total agent population in the current time period, and 

𝑝𝑐and 𝑝𝑛𝑐 represent current populations of creative and non-creative agents respectively. 

In addition, ∆𝑃 is the user-defined annualized population growth rate and ∆𝛽 is the rate 

of brain drain, the later applying only to highly creative and medium creative agents. In 

contrast to most industrialized countries which attract talented immigrants from abroad, 

the continual loss of highly qualified individuals to foreign country poses significant 

challenges for economic development in poorer countries (Haque 2007; Beine et al. 

2007; Gibson and McKenzie 2012).  
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5.2.4 Model Logic Flow 
At every time increment, which for this model is notionally defined as a single 

month, a series of pre-defined steps are executed. Figure 11below  presents the model’s 

logic structure, i.e. key reasons behind how the model progresses and the overall decision 

sequence. When initialized, the model takes the user-specified values from the interface 

and set up the environment and creates the agent population. After applying population 

growth rate and brain drain values to agent population in real-time, it begins computing 

changes in creative spaces based on the creative agent population (as explained later in 

the previous section) of each cell at given points in time. Thereafter, agent movement 

causes encounters some of which may result in economically productive partnerships 

such as business ventures or consulting assignments etc. In line with the literature 

discussion above, creativity diffusion in the model occurs when partnered agents gain 

inspiration from their highly creative counterparts, thus improving their own creativity 

level. Subsequently, the model assesses satisfaction for each agent, determining whether 

they should continue moving or settle down. Finally, all displays and interface values are 

updated and reported.  
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Figure 11 Creative City Model Logic Flow 

 

5.3 Model Verification and Sensitivity Analysis 
The key output from the model is the emergence of creative clusters depending on 

various input configurations from the interactions of individual agents. However, before 

interpreting any results from experimentation, extensive verification and sensitivity 

analyses were undertaken to gain confidence in the inner-workings of the model. The 

purpose of this exercise was to ensure that the model results broadly followed theoretical 

expectations discussed earlier. For instance, does greater population density and lower 
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social segregation levels in the model result in greater prosperity through diffusion of 

creativity? While this might appear to be an obvious outcome of the model design, the 

verification and consistency of theoretical ABMs can only be established by 

systematically testing each of its parameters, albeit with simple illustrations of 

correlations (Railsback et al. 2006). Given the centrality of having creative urban spaces 

endowed with amenities and populated with highly creative individuals, we tested the 

sensitivity of input parameters to the single most crucial output, i.e. percentage of 

creative urban spaces (when creative value exceeds the user-defined creativity threshold). 

While extensive parameter sweeps were carried out, here we only show some of the more 

interesting results. Each result represents an average of 100 model runs over a 10 year 

time period, thus ensuring that model stochasticity did not bias the findings.  

In order to provide realistic results from experiments, we take baseline inputs 

from survey data from the city of Karachi, Pakistan using a 1,000 sample size survey of 

youth (Malik and Karim 2012). It provides estimates for levels of educational attainment, 

brain drain, high levels of creativity, income distribution and tolerance levels of the 18-29 

year age cohort. The model’s starting agent population of 2,100 was based on recent 

estimates that the city’s population has crossed 21 million (Kotkin and Cox 2013) hence 

the model captures 0.01 percent of the population. As shown in Table 2 below, these 

values together provide an estimate of input parameter combinations based on Karachi, 

which is used as the base case for representing developing country megacities. As 

discussed later in this paper, we employ various combinations of development, 

segregation and agent movement to conduct experimentation on this value combination.  
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Table 2 Default Input Parameters for Verification 

Input Parameters Default Values 

Starting Population 2,100 

Annual Population Growth Rate 8 percent 

Literacy Rate 50 percent 

Annual Rate of Brain Drain 3 percent 

Proportion of Highly Creative Agents 15 percent 

Average Societal Tolerance Level – Segregation 30 percent 

Monthly Income: per capita / top 10 percent 30,000 / 100,000 Units 

Average Monthly Rent 12,000 Units 

Rent Percentage of Income Affordability Threshold 30 percent 
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Figure 12 Simulation Results for Rent Affordability (A), Tolerance (B), Brain Drain and Population Growth (C) 

 

In Figure 12A, the rent percentage of income refers to the threshold beyond which 

individuals cannot afford rent. As the threshold increases along the horizontal axis, 
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people are forced to spend a larger part of their total income on housing. Therefore, the 

negative slope indicates that as the percentage of income spent on rent increases, the 

number of people who can afford higher rents prevailing in creative hotspots will 

decrease. Leading critics of Florida’s theory of the creative class have argued that mixed 

land-use in downtown neighborhoods are prohibitively expensive for even middle-class 

professionals, let alone low-income families (Peck 2005). While these arguments gain 

credence from the aforementioned results, Glaeser (2011) argues that greater rent 

affordability (either through larger incomes or cheaper rents) in fact mixes-up these 

classes, thus improving socioeconomic diversity and propelling economic activity. In the 

model results however, it was observed that after rising with percentage of income spent 

on rent till the 25 percent mark, creative space tips over and continues falling till the 50 

percent mark. The U.S. government benchmarks housing affordability at 30 percent, with 

households being forced to spend any more on rent considered poor (Cohen et al. 2010; 

Schwartz and Wilson 2006). The model’s tipping point remains in the same range, 

lending weight to its theoretical cogency. 

The idea of incorporating societal tolerance is inspired from Schelling’s (1971) 

segregation model which demonstrated that seemingly innocuous preferences of residing 

alongside neighbors of the same ethnicity results in complete segregation. In addition, as 

discussed in the background section, the urban society’s tolerance towards religious 

minorities, immigrant groups and new ideas has been the hallmark of great cities 

(Mumford 1961). In the model therefore, societal tolerance is expected to be positively 

correlated with creative spaces. Each agent is embedded with a tolerance value, assigned 
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through normal distribution around the user-specified mean value, ranging from 0-100 

percent. In searching for suitable housing units, agents are programmed to reside only in 

neighborhoods where the majority of the population falls into a 25 percent tolerance 

range of themselves. Therefore, agents with lower tolerance values have much smaller 

tolerance acceptability ranges as compared to their more tolerant counterparts. The results 

shown in Figure 12B indicate that as the individual tolerance levels of agents increase, 

the proportion of creative urban spaces improves. At low tolerance levels of under 10 

percent, creative urban spaces shrink but show modest improvement from here on till the 

30 percent mark after which it takes-off. This finding improves model validity and further 

reaffirms our hypothesis that societal tolerance is a crucial determinant of creativity led 

urban development. 

In Figure 12C, the urban population growth rate is associated with higher density 

levels, which in turn increases interactions amongst agents. This leads to a greater 

number of creative interactions and productive partnerships among agents, creating 

economic value (e.g. as discussed in Hagel et al. 2010; Knudsen et al. 2008). Despite the 

positive overall relationship, creative spaces remain largely unchanged in the 0 to 5 

percent population growth rate range. Since most real-world cities grow within this range, 

this flattening of the graph suggests that citrus paribus, population growth alone does not 

result in the emergence of creative clusters. Not all the world’s fastest growing cities 

therefore, in particular the likes of Lagos and Karachi, boast any significant creative 

space endowments. The presence of highly educated professionals is necessary for 

creative industries to prosper and societies to remain tolerant; hence the rate of brain 
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drain is negatively correlated with creative spaces. On the opposite side however, the 

results shown in Figure 12C indicate that negative brain drain, essentially the growth of 

highly educated professionals, leads to higher percentage of creative space that does not 

continue growing indefinitely. In the CCM, both population growth and brain drain rates 

have a highly sensitive relationship with creative spaces, thus indicating that the intensity 

of interactions is a crucial determinant of creative cluster formation.  

5.4 Experiments 
Having discussed model verification in the previous section, this section presents 

three “what-if” simulation experiments to test ideas currently being debated in urban 

planning circles: altering urban land-use regulations, investing in urban transportation 

and improving societal tolerance levels. Since these are highly intertwined, for example, 

urban land-use impacts mobility which then affects segregation, we ran experiments 

using combinations of various model inputs (e.g. population density with or without 

mobility etc.). For the analysis of all experiments however, the focus is maintained on 

key outputs including percent creative spaces, number of highly creative individuals, and 

rent affordability as they together capture the diffusion of human creativity within the 

urban context. Given Axtell and Epstein’s (1994) assertion that “level 1” models ought to 

be only in qualitative agreement with reality and the lack of reliable data on developing 

cities (see Henderson et al. 2012), results are compared mainly with qualitatively 

informed insights on these cities. 
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5.4.1 Urban Zoning and Land-Use Regulation 
The supply of residential and commercial real estate largely depends on urban 

zoning and land-use regulations imposed by municipal governments, which in many 

developing countries are restrictive (Rose 1989). Therefore, the easing of strict urban 

land development and building construction regulations will likely reduce land rents 

(Quigley and Rosenthal 2005). The model allows users to control whether additional real-

estate development is allowed or not, thus exploring its impacts on macroscopic urban 

form. In this model, turning on the allow development parameter enables the construction 

of residential units in previously industrial or commercial zones. In simple terms 

however, allowing additional urban development within the model amounts to an 

increase in building supply which is likely to reduce rents, and vice versa. Hence the 

allow development parameter is expected to show significant sensitivity to the proportion 

of creative spaces, thus demonstrating the impact of relaxing urban land-use regulations 

on economic conditions. 
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Figure 13 Percent Creative Spaces with Development On or Off 

 

Both the development control and the percent creative space parameter relate to 

land-use attributes, thus are inherently spatial. Hence Figure 13 focuses on the 

relationship between the development control and its impact on creative spaces. From 

among the eight unique combinations involving three controls with two options each, 

ceteris paribus, we expect development to have the greatest impact creative spaces 

through agent-agent and agent-environment interactions. First, the experiment reveals 

significant sensitivity in the relationship between development and creative spaces, 

averaging 5.2 percentage points. This is consistent with ex-ante expectations as additional 

development increases urban floor space and thus population density, both of which 

augment clustering of likeminded and highly creative agents. In real-world cities, reforms 

in land-use regulation towards mixed land-use (and improved public transit) in places like 

Arlington, Virginia have created clustering of creative sector professionals (Evans 2009). 

Similarly, the art district of Le Marais in central Paris and the technology-driven 
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entrepreneurship activity of East London are good examples of the emergence of creative 

clusters within major cities.  

Within the model, we observe that such creative spaces emerge in greater 

proportion whenever development is allowed, irrespective of whether segregation and 

movement are allowed or otherwise. This result is consistent with perspectives in the 

literature discussed earlier, which associate greater density with the clustering of creative 

activities resulting in greater productivity (Ciccone 2002; Combes et al. 2010). In 

addition, the highest percentage of creative spaces emerges when development and 

segregation are allowed and movement is restricted. This shows that the intensity of 

interactions due to physical containment, especially when around similar agents, fosters 

somewhat greater creativity. In other words, when highly creative agents are contained in 

neighborhoods with poor mobility services, they are likely to generate novel ideas 

leading to greater productivity. In Figure 13, scenarios where segregation is allowed 

results in more creative spaces due to the same reason. To some extent this result negates 

the view that greater mobility and diversity are pre-conditions for creative cluster 

formation due to enhanced opportunities for encounters.  

5.4.2 Transportation and Mobility 
In leading metropolitan centers, seamless connectivity is available to residents 

through extensive public transportation systems that are largely affordable. Access to 

transportation and thus urban mobility are vital pre-conditions for interactions among 

urbanites, which in turn increases economic outputs (Lucas and Rossi-Hansberg 2002; 

Atkinson 1998). In the model therefore, agent movements can be restricted to within one 
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of the seven neighborhoods where they reside by applying the Restrict Movement 

parameter. When the restriction is not applied however, agents are free to move 

throughout the city with the assumption that better public transportation access allows 

them to do so. The underlying desire of agents to continue movements in search for 

affordable housing units remains consistent under both circumstances. However, given 

that the literature discussed earlier posits that greater human interactions accelerate the 

diffusion of creativity (Glaeser 2011; Drennan and Kelly 2012) we focus on the 

relationship between the movement control and percentage of creative agents.  

 

 
Figure 14 Percent Creative Agents with Movement On or Off 

 

In Figure 14 we observe that each scenario where movement is restricted results 

in greater percentage of creative agents in the model (belonging to medium and high 

creative categories). The highest report values are observed when segregation is enforced, 

with disallowing development producing higher values. This augments the intensity of 
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interaction argument made earlier as the combination of movement restriction, enforced 

segregation and disallowance of development creates the most interaction intensity. 

Conversely, the lowest percentages of creative agents are observed when development is 

allowed in the absence of segregation, which negates arguments in literature equating 

greater tolerance and mixed land-use with the diffusion of creativity. If the model results 

were consistent with those observations, the combination of no segregation along with 

allowance for movement and development would have produced the greatest population 

of creative agents. In terms of sensitivity, changes to the movement control produces an 

average impact of 3.5 percentage points, relatively lower than the relationship 

development and creative spaces discussed earlier. In fact, creative agent percentage 

shows the greatest sensitivity to segregation as it directly impacts free human interaction, 

with the existence of segregation being associated with greater diffusion of creativity 

within the model’s environment. 

5.4.3 Tolerance and Segregation 
Taking inspiration from Schelling’s (1971) work on socio-ethnic segregation in 

urban neighborhoods, we hypothesize that cities with greater societal tolerance are more 

likely to be prosperous. Some of the world’s largest and most prosperous cities, the likes 

of New York and London, are magnets of immigrants and offer incredibly assimilating 

societies due to extremely high tolerance for divergent socioeconomic, religious and 

racial groups. Moreover, recent contributions in urban simulation literature has 

demonstrated how seemingly innocuous preferences for residing in neighborhoods where 

the majority belongs to one’s own ethnic group leads to suboptimal outcomes for society 
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(Eckerd et al. 2012; Kim et al. 2013). Therefore, when segregation is turned on in the 

CCM, individual preference for similar neighbors (determined by tolerance level) 

becomes part of the residential location decision. Each agent is programmed to consider 

the tolerance range of agents in its neighborhood, strictly preferring staying with the 10 

percentage point range of their own creativity level. When the segregation is turned off 

however, these considerations do not apply towards the location decisions of agents.  

A chief criticism of new urban literature has been that it results in social and 

economic inequalities (Peck 2005), thus crowding out low- or middle-income classes 

from the so-called clusters of creativity. Despite mixed land-use resulting in greater 

housing supply, public investments in transit and high demand in emerging 

neighborhoods drive rentals up beyond the reach of highly talented professionals 

(Quigley and Rosenthal 2005). Hence the purpose of Figure 15 is to understand the 

relationship between segregation and rent affordability, measured as the percentage of the 

population spending less than 30 percent of income on rents (Schwartz and Wilson 2006). 

Since rising rental prices crowd out agents from the housing market, this relationship 

offers insights into social inequality resulting from combinations of the three controls. 
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Figure 15 Percent Affording Rent with Segregation On or Off 

 

As seen in Figure 15, turning segregation off always improves rent affordability 

albeit with varying magnitudes, with allowance for development (with segregation not 

enforced i.e. off) resulting in major improvements in social welfare. In scenarios with 

development being off, particularly with movement restriction, rent affordability 

decreases as expected as both variables negatively impact the supply of rental floor space 

in the housing market. When comparing the differences between scenarios with 

segregation enforced (i.e. segregation on) or otherwise, development appears to be 

driving affordability due to the supply-demand dynamics of the housing market. 

However, results indicate relatively lower sensitivity to both the movement and 

development controls, particularly when segregation is enforced.  

Notwithstanding the apprehensions from critics regarding social welfare, the key 

argument arising from new urban literature is that such environments produce economic 

prosperity for urbanites (Florida 2002). As discussed earlier, the clustering of highly 
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talented individuals under conditions of population density increases collaboration 

amongst them, eventually resulting in economic value through new business activity 

(Storper and Venables 2004; Knudsen et al. 2008). In line with model findings discussed 

earlier, this implies that segregating likeminded individuals within urban neighborhoods 

will in fact increase their creative outputs, thereby boosting economic output (Florida 

2002). Therefore, we utilize the most widely accepted indicator of prosperity, i.e. annual 

income per capita, which provides a snapshot of the absolute scale of prosperity in any 

given region. Without including inequality concerns in the discussion, we interpret results 

to understand how different scenarios result in varying levels of average prosperity.   

 

 
Figure 16 Annual per Capita Income (Units) with Segregation On or Off 

 

Unlike trends seen in other experiments, results in Figure 16 do not present a clear 

and consistent relationship between the control selections and main output parameter. In 

cases where development is disallowed we observe the absence of segregation resulting 
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in greater per capita income levels, especially when movement is restricted. In other 

words, while the absence of segregation results in greater income per capita, the outcome 

changes to the opposite after developments are allowed. Given that in Figure 13 we found 

that allowing development is associated with greater creative spaces, this appears to 

imply that the agglomeration of creative agents by itself does not produce prosperity. 

This is qualitatively consistent with real-world examples of artsy districts in generally 

prosperous cities like Berlin and Paris, where relatively low income but highly creative 

artists reside (Vivant 2010; Gill and Prat 2008). These conditions are sustained in 

situations marred by the absence of supporting institutions that could help translate raw 

talent into economic productivity (Nystrom 2008). For instance, the lack of efficient and 

institutionalized patent or business registration systems in many developing countries 

creates disincentives for entrepreneurs.  

5.5 Summary and Conclusion 
This paper presents the CCM, an exploratory ABM to simulate the relationship 

between land-use regulation, urban mobility and societal tolerance on the economic 

performance of cities. The model was based on simplified assumptions from our 

empirically informed understanding of urban morphology, economic geography and the 

diffusion of creativity from human interactions. In presenting the experiments, model 

results were compared with qualitative insights from real-world cities using references 

from literature. However, the paper contributes to the growing literature exploring the 

dynamic socioeconomic processes underlying urban economic growth through computer 

simulation. Specifically the model offers a new lens to view the diffusion of creativity 



147 

 

through knowledge spillovers under various scenarios from the bottom up. Through 

experimentation the model suggests the existence of tradeoffs between the desire for 

social equity, estimated via rent affordability, and the rapid diffusion of creativity. In 

particular, we witness income inequality rising whenever overall income levels rose 

through the spread of creativity. Throughout the experiments, we observe that rent 

affordability remains inversely related to the proportion of high value urban spaces 

inhabited by highly creative agents. Whether facilitating creativity will eventually drive 

the majority of the urban population towards higher paying professional jobs, or ends up 

trickling down the economic benefits, is an open question worthy of further investigation. 

Moreover, we find through the experiments that the intensity of interactions 

amongst agents dictates the spread of creativity (measured by creative spaces and creative 

agents) irrespective of the underlying factors responsible for it. This result remains 

consistent irrespective of whether this occurs due to high population density, lack of 

transportation services, or income-based segregation. In fact we witness that 

improvements in transportation access can, at least in the short term, counteract creativity 

diffusion by spreading out agents across the city. Likewise, the physical containment of 

agents in neighborhoods where the majority’s tolerance levels are within a small range 

further fosters creativity. This suggests that humans tend to prosper in familiar 

environments, either by way of socializing with likeminded individuals or by confidently 

expressing their inner creativity through a greater risk taking appetite (Florida 2002).  

The application of ABMs in social science faces concerns regarding the external 

validity of model results (Crooks et al. 2008). When dealing with cities in developing 
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countries, the lack of reliable quantitative data exacerbates this challenge. At the current 

stage of development, the CCM is exploratory in nature and explores theories of urban 

morphology. That being said, we believe it has laid the foundation for further work by 

designing a model qualitatively consistent with the “emergent macro-structures” of urban 

growth (Axtell and Epstein 1994). For instance, we observe that citrus paribus, allowing 

additional real estate development significantly improves average rent affordability 

(Quigley and Rosenthal 2005). At later stages of development, the model would benefit 

from a more sophisticated residential location component to incorporate daily agent 

movements from homes to offices. Similarly, the key role played by firms as centers of 

employment for highly creative professionals could be captured by introducing them as 

agent attracting entities within the model. 

The current momentum of urbanization and the emergence of megacities in 

poorer countries present unprecedented challenges for urban modeling. Given the need 

for reaching a more profound understanding of cities, ABMs have emerged as a powerful 

tool for exploring the underlying socioeconomic dynamics of cities (Batty 2005). This 

paper has shown how ABMs can explain the emerging macrostructures of creative 

clusters and knowledge spillovers from individual level behavior based on empirically 

grounded insights from the academic literature. It lays the foundation for further 

development of this model, which would entail validation of results with quantitative data 

from real-world cities.  
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CHAPTER 6: URBAN LAND-USE AND TRANSPORTATION POLICY: THE 

CASE OF LAHORE, PAKISTAN
11

 

“Lahore, the second largest city of Pakistan, ancient capital of the Punjab, home 

to nearly as many people as New York, layered like a sedimentary plain with the accreted 

history of invaders from the Aryans to the Mongols to the British.” –  

Mohsin Hamid (2008) 

 

The purpose of this chapter is to present an original situational analysis of the 

land-use, transportation and urban development situations in Lahore, Pakistan. By 

utilizing the platform set by the discussions on global and national urbanization trends in 

Chapter 2, it will delve deeper into some key issues by presenting evidence based policy 

research informed by the theoretical frameworks introduced earlier in this dissertation. 

While the CCM gave equal weightage to urban land-use policies, social segregation and 

transportation, this chapter will remain focused on the latter as access to mobility in 

megacities holds the key to their economic prospects (Henderson 1988). Embedded 

within transport policy issues are several highly complicated issues related to land-use 

regulation, the political economy of, spatial segregation etc. which will be explored in 

this discussion.  

                                                 
1111

 A version of this Chapter was accepted for journal publication by the Pakistan Development Review. 

Significant contributions were made by Jonathan Gifford during the initial development of the ideas in this 

Chapter.  
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During spring 2011, an uncharacteristically comprehensive (in the Pakistan 

context) and high quality survey data set focused on Lahore’s transportation and land-use 

was created by Tokyo-based Oriental Consultants (2011) for the JICA. After contributing 

significantly to the LUTMP vision for 2020, it had remained completely unutilized while 

being housed at the Ministry of Transport. Based on unprecedented access to the raw data 

files for the 74,000 sample size data set, this chapter provides the first known quantitative 

documentation and analysis of the Lahore region’s land-use, transportation and 

socioeconomic status quo disaggregated at the Union Council (UC) level. The following 

empirical analysis is therefore based on this unique and highly raw survey based data set, 

and is firmly grounded in the theoretical framework presented in Chapters 3 and 4 which 

also informed the ABM discussed in Chapter 5.  

The city of Lahore has arguably remained the intellectual, literary and political 

capital of Pakistan since before independence in 1947 (see among others Zaidi 2006; 

Glover 2007; Qadeer 1983; 2006; Ali 2002). And while its population has grown 

exponentially during this period, turning it into a global scale megacity, it is frequently 

argued that public investments in transportation services has simply not kept pace with 

urban growth (for details, see among others Haider 2014; Imran 2009 and Haque 2014). 

Yet despite this major deficiency in the urban system, consecutive census and labor force 

surveys show that the city is continuing to attract migrants from across the Punjab 

province largely
12

. In addition, the size of the regional economy is continuing to grow 

with the city now firmly established as northern Pakistan’s foremost wholesale and 

                                                 
12

 This assertion is based on census data sets on the city’s population from 1971 till 1998 as well as 

accompanying Labor Force Surveys during the same time period until 2012.  



151 

 

trading hub (Qadeer 2006). The theories of urban economics discussed in Chapter 3, 

particularly the key contributions by Romer (1989), Krugman (1998) and Storper and 

Venables (2004) among others, predict that only the cities maintaining adequate service 

delivery standards would succeed in raising economic growth rates. Therefore, Lahore 

presents a conundrum for students of urban development as it appears to contradict the 

expectations set by economic theory. The literature focusing on this aspect of South 

Asian urbanism remains surprisingly sparse, partly due to the lack and non-reliability of 

data sets (Gupta and Rayadurgam 2007).   

Therefore, the primary motivation behind this chapter is to fill this void in the 

literature by contributing a theoretically established and empirically grounded assessment 

of Lahore’s urban land-use, transportation and economic systems. In doing so, the 

following (and other) research questions will be addressed: Given the poor public transit 

situation across the region, how has the Lahore metropolitan regional economy continued 

to outperform other cities in Pakistan? In other words, why is inward immigration 

continuing despite depravity in urban service delivery standards? What do the spatial 

patterns of economic activity and social indicators contribute to our understanding of 

urban form and function in Lahore? Should urban planners in Lahore attempt to alter the 

city’s spatial growth trajectory? And finally, what policy lessons does this case offer to 

city managers facing similar pressures in developing countries? 

Having outlined the key objectives for this chapter, the rest of this discourse is 

organized as follows. Following this introduction, first the key socioeconomic and urban 

morphology related aspects of the Lahore metropolitan region are introduced, which also 
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consists of the adjoining Sheikhupura and Kasur districts which are functionally 

integrated with the Lahore labor market (Qadeer 2006). Thereafter, the results of a large 

transportation and household survey are utilized to present the first baseline analysis of 

the region’s land-use, transportation and socioeconomic profiles disaggregated at the UC 

level. This section is followed by a discussion weighing the various policy options 

available to policymakers interested in expanding the city’s transportation infrastructure, 

including an analysis of the potential for own source revenue generation. The chapter 

then concludes by reconnecting the discussion with the theoretical framework and by 

offering recommendations regarding future growth of the Lahore metropolitan region. As 

discussed in Chapter 7, this analytical platform has provided the basis for two larger 

recently funded research endeavors on the same topic, which are scheduled to commence 

in early 2015. Overall, this chapter attempts to provide the first known contribution in the 

regional science and urban studies literature which evaluates the impact of Lahore’s mass 

transit expansion. 

6.1 The Lahore Metropolitan Region 
Lahore is a fast-growing metropolitan with tremendous heterogeneity across its 15 

Towns and Tehsils, and over 200 UCs in key urban development parameters including 

population density, public service delivery, income distribution, vehicle ownership, and 

educational attainment etc. The major challenges facing Lahore – income-based 

segregation, housing shortages and service delivery – mirror typical issues accompanying 

rapid urbanization throughout Pakistan (Qadeer 2006). Hence this in-depth case study of 
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Lahore provides insights (albeit non-representative) into the overall policy challenges and 

economic opportunities emanating from urbanization in Pakistan.  

According to economic growth theory, the long-term economic performance of 

any country depends heavily on the efficiency of cities (Haque 2014) which is in turn 

relies on efficient and affordable urban mobility services. As discussed in Chapter 2, 

cities throughout history have been the centers of civilization (Mumford 1962) and in 

recent years have emerged as the engines of economic growth and productivity (Glaeser 

2014). Before evaluating policy options for Lahore therefore, highlighting key 

socioeconomic dimensions of the Lahore metropolitan region
13

 situates theoretical 

perspectives into appropriate policy lenses. The remainder of Section 6.1 therefore first 

examines the spatial structure of the metropolitan Lahore region and then highlights key 

features marking the heterogeneity in socioeconomic indicators at the UC level.  

6.1.1 Path Dependent Growth Pattern 
Situated at the east bank of river Ravi, the city was the seat of power for the 

Mughal Empire that ruled the Indian subcontinent between the 15
th

 and 17
th

 centuries (see 

Figure 17 below). Until the middle of the 17
th

 century, the vast majority of Lahore’s 

residents resided inside the walled city, built by the Mughal Empire and also served as 

the hub of all commercial activities including wholesaling and trading (Glover 2007). 

During the British colonial period however, between the mid-18
th

 century and the 

creation of Pakistan in 1947, the city saw rapid expansion outside the historical walled 

city (Ezdi 2009). The British constructed a town center with key government 

                                                 
13

 Lahore Metropolitan Region is defined as representing the Districts of Lahore, Kasur, and Sheikhupura 

due to functional integration, as acknowledged by the Lahore Urban Transport Master Plan of 2011. 
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installations, a military garrison toward the East and several arterial roads supporting 

outward growth, all of which established the foundations of modern urban development.  

These developments were in fact consistent with urban growth patterns seen in 

other colonial era South Asian cities, including the likes of New Delhi and Kolkata (King 

1989). As discussed in Chapter 4, the growth of cities by its very nature dependents 

highly on the path dependence (Wolfe 2010), i.e. modern urban morphologies are 

dictated by the historic spatial patterns. In other words, while top-down planning systems 

can modify, redesign and even gentrify parts of urban regions (White 1983), they can 

seldom alter path dependent spatial structures of cities which are based either on 

historical accidents or topographical limitations (Atkinson and Oleson 1996). 

Unsurprisingly, Lahore does not prove to be an exception as its contemporary spatial 

structure simply builds-off the historical pattern documented in numerous British-era 

documents (Bartholomew 1907).  
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Figure 17 The Urban Spatial Structure of Lahore Metropolitan Region 

 

As shown in Figure 17 above, in the case of Lahore this fundamental insight 

proved correct during and after the turbulent event s of 1947, when the British 

administered Indian subcontinent was partitioned into the sovereign states of India and 

Pakistan. According to the Partition of India Plan (Collins and Lapierre 1997), all 

conjoint Muslim majority districts would become part of Pakistan while non-Muslim 

majority areas would constitute the larger neighbor, India. Lahore was unique in that 

while the urban population had a Muslim majority, the vast majority of business interests 

including wholesaling, trading and professional services were controlled exclusively by 

Hindu traders (Glover 2007). This created massive confusion among residents, who 

remained unsure about the status of their city till Independence Day. As a result, the mass 
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exodus and influx was confined to a narrower window of time, which also coincided with 

heightened communal tensions and resulted in unprecedented levels of violence in 

Lahore (Singh 2005). 

Eventually, the city was declared part of Pakistan with neighboring Amritsar 

going to India, and thus the international border was drawn less than 30 kilometers from 

downtown Lahore. Being a major regional transport and rail hub, Lahore became not 

only a transit point for migrants moving in and out of Pakistan, but also saw tremendous 

socioeconomic changes in a few fateful weeks during the fall of 1947 (Mazhar and Jamal 

2009). As tens of thousands of families arrived in the city each day, almost overnight the 

entire Hindu population was replaced by migrants who brought with them only few or 

even no belongings. The nascent government of Pakistan, not to mention the Lahore 

municipal government, was completely overwhelmed by this calamity and failed to 

provide adequate shelter, security or basic amenities to immigrants (Talbot 2007). Given 

that the fleeing population controlled most of the economy via trading and wholesaling 

operations, the economic structure of the city was changed completely (Hill et al. 2004). 

The mass exodus of the city’s entire professional talent pool dealt a severe economic 

blow which marred the city’s economic progress for many years. 

Despite these tremulous societal shocks, key elements of the city’s structure 

remain consistent: first, the highly dense “Inner-City” area remains the wholesale and 

trading hub; second, all recent low-density expansion (both residential and industrial) has 

occurred toward the South and East corridors; and third, the current day CBD has the 

same structure featuring government buildings, bureaucracy housing and golf courses etc. 
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that the British built in the 19
th

 century. Today, the city and its peripheries host the largest 

trading and industrial base of the Punjab province while serving as the capital of 

Pakistan’s most populous province. Lahore’s population growth since the late 1940s has 

been phenomenal, growing from just 0.8 million in 1951 to over 8 million today (UN-

Habitat 2011).  

 

 
Figure 18 Population Trends in Lahore, 1950-2025 (millions) by UN-Habitat (2011) 

 

As shown in Figure 18 above, if the historical annual population growth rate of 

3.3 percent continues, the city is projected to cross the 12 million mark before 2025, 

making it one of the largest megacities of the world (Mazhar and Jamal 2009). As 

discussed in the following section, this growth has remained unequal, which is reflected 

in varying rates of population density, employment type and access to transportation. 

Understandably, this remarkable growth has brought several problems such as severe 

traffic congestion, poor public service delivery, urban slums and environmental 
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degradation (Malik forthcoming). Hence the discussion within Section 6.1 will now 

utilize the LUTMP data set (Oriental Consultants 2011) to consider both the spatial 

heterogeneities in socioeconomic indicators (6.1.2) and disparities in urban transportation 

and socioeconomic indicators (6.1.3). Together, these will provide a uniquely 

disaggregated view of the Lahore region’s spatial structure, the first such contribution in 

the academic literature on Pakistan’s cities. 

6.1.2 Spatial Heterogeneity in Economic Indicators 
Like most other dynamic and fast growing city, Lahore region’s spatial 

transformation has resulted in spatial heterogeneity across its 15 Towns and Tehsils
14

 on 

indicators such as population density, public service delivery outcomes, public transit 

access, and income levels. All of the statistics presented in this section are based on the 

author’s calculations from the raw data of the LUTMP (2011), which was produced 

through extensive field work by the Tokyo-based Oriental Consultants (2011)
15

. 

Therefore, the key purpose of this section is to provide an evidence-based assessment of 

Lahore’s spatial heterogeneity by focusing on indicators related to income, education and 

employment by Towns and Tehsils. Although the urban region consists of 228 UC s, 

having an average population of around 35,000 people, the Town/Tehsil was determined 

to be the most appropriate unit of analysis which allows readers to capture variations 

while also representing more significant blocks of population averaging 0.71m people. 

                                                 
14

 As shown in Table 1, the Master Plan defines the Lahore Metropolitan Region as constituting the 

Districts of Lahore (10 Towns), Kasur (2 Tehsils) and Sheikhupura (3 Tehsils), mainly due to their 

functional integration with Lahore proper. 
15

 Lahore’s 10 constituent administrative areas are termed Towns, which are equivalent to Tehsils within 

the Districts of Sheikhupura and Kasur. Hence the terms Towns and Tehsils are used interchangeably in the 

context of the Lahore Metropolitan Region. 
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Moreover, they also represent miniature urban systems and exhibit several binding 

characteristics. 

 

Table 3 Socioeconomic Profile, by Towns/Tehsils (Oriental Consultants 2011)16 

Town/Tehsil Population 

Est. 2011 

('000s) 

Average 

Income 

(Rs./mo) 

Unemploym

ent 

Low 

Income17 

High Income 

 

Graduate 

Education 

Lahore 7,119 23,684 15.6% 21.1% 23.6% 4.6% 

Ravi 1,007 20,827 13.8% 20.0% 18.0% 2.5% 

Data Bakhsh 970 24,083 16.0% 14.0% 25.0% 3.8% 

Samanabad 984 26,724 16.7% 11.0% 34.0% 5.1% 

Shalamar 854 22,330 13.9% 18.0% 22.0% 2.5% 

Gulberg 778 29,484 13.3% 25.0% 19.0% 6.1% 

Aziz Bhatti 609 20,697 14.6% 25.0% 19.0% 4.0% 

Wagah 263 17,216 18.2% 33.0% 12.0% 1.8% 

Nishter 399 17,820 17.5% 31.0% 13.0% 2.1% 

Iqbal 424 23,964 17.8% 22.0% 30.0% 5.3% 

Cantonment 831 33,690 14.1% 12.0% 44.0% 12.7% 

Sheikhupura 331 17,870 19.7% 36.3% 13.3% 2.0% 

Ferozwala 152 16,297 21.6% 40.0% 10.0% 1.6% 

Muridke 143 16,401 20.7% 41.0% 10.0% 1.0% 

Sharaqpur 36 20,913 16.7% 28.0% 20.0% 3.4% 

Kasur 121 18,990 20.1% 42.5% 18.5% 3.7% 

Kasur 50 22,523 19.0% 38.0% 27.0% 6.7% 

Pattoki 71 15,457 21.1% 47.0% 10.0% 0.8% 

Regional 7,571 20,181 18.5% 27.0% 20.9% 3.4% 

 

The selection of indicators represented in Table 3 above aims to cover key 

economic and social characteristics defining each Town/Tehsil.  First, the wide range of 

monthly household incomes
18

 observed across the region, from the lowest of Rs. 17,216 

                                                 
16

 Note that all reported statistics, including average income levels, are reported by place of residence as 

opposed to place of work, which might be the case in other comparable statistical profiles. 
17

 Low Income households are defined as those earning less than a total of Rs. 10,000 per month, with high 

income earning more than Rs. 40,000 per month. This determination is based on studying the income 

distribution.  
18

 Lahore’s overall average income of Rs. 20,181 is not weighted, and treats each Town/Tehsil equally. At 

the time of the survey, 1 US$ represented Rs. 84.5. 
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in Wagah to Rs. 33,690 in Cantonment, is indicative of substantial income disparity and 

spatial segregation by economic class. The most prosperous Towns, the likes of 

Cantonment and Gulberg, are primarily residential suburbs that were developed relatively 

recently, post-partition in 1947. This clearly demonstrates that the primarily car-

dependent and restrictively zoned parts of the city host the highest income households. 

On the other hand, the historical central towns of Ravi, Data Gunj Bakhsh and Shalamar 

have disproportionately large middle-income populations and relatively low average 

income levels. The Eastern suburb of Wagah (which is also the least urban) bordering 

India reports the lowest income and high unemployment despite having some 

manufacturing units within its vicinity along the Canal Road and into the town of 

Batapur.  

 

 
Figure 19 Proportion of High and Low Income Households by Town/Tehsil 
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In addition, as shown in Figure 19 above, Tehsils outside of Lahore, i.e. 

Ferozwala, Muridke and Pattoki, report over 40 percent of their households earning more 

than Rs. 40,000 per month (classified as high income) as compared to the regional 

average of 27 percent. Paradoxically, despite boasting income levels 67 percent higher 

than the regional average, only 12.1 percent of households in Lahore’s Cantonment Town 

are high income earners. This indicates high levels of spatial heterogeneity in income 

distribution, with the region’s top 1-2 percent earners confined in the primarily residential 

enclaves of Defense Housing Authority, Cavalry Ground, Sarwar Road etc. In each of 

these locales however, low-income households remain embedded (overall 12 percent in 

Cantonment are low-income) as homemakers and residential service providers. The 

spatial concentration of highly educated and relatively prosperous household is in fact 

consistent with both theoretical perspectives (Glaeser 2011; Florida 2002; Henderson 

1998) discussed in Chapter 3 and the outcomes of the CCM presented in Chapter 5. The 

city’s so-called “creative class” (Florida 2002; 2012) is therefore disjointed form the rest 

of the population, which appears to be preventing more spatially even distribution of 

income within the city. 
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Figure 20 Average Monthly Income and Unemployment by Town/Tehsil 

 

Likewise, as shown in Figure 20 above, the highest unemployment levels 

unsurprisingly are reported outside of Lahore District, prominently in the areas of 

Ferozwala, Muridke and Pattoki, as none of these have any significant clustering of 

economic activity. Within Lahore District, unemployment in the Towns of Gulberg, 

Shalamar and Ravi are on average five percentage points better than the regional average. 

Similarly, Lahore District’s average unemployment rate of 15.6 percent, albeit high in 

absolute terms is significantly lower than 19.7 percent and 20.1 percent in neighboring 

Sheikhupura and Kasur Districts respectively. Both of these facts confirm the existence 

of agglomeration effects despite poor inter-District connectivity. In other words, citrus 

paribus, households located in Lahore District have better access to economic 

opportunities and therefore enjoy higher income levels (Krugman 1991). Urban economic 

theory posits that strengthening inter-city connectivity helps establish an efficient system 

of satellite cities around large agglomeration, which results in spatial sorting of economic 
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sectors (Henderson et al. 2012). From a policy standpoint therefore, public investment in 

improving regional connectivity would likely boost productivity throughout the Lahore 

region.  

 

 
Figure 21 Average Monthly Income and Graduate Education Attainment by Towns/Tehsils 

 

Education (as indicator of human capital) has been found to be a crucial driver of 

economic growth in cities (Glaeser 2011), yet only 3.4 percent of Lahore’s sampled 

population reported having graduate degrees (Masters or above). In line with trends of 

spatial variation, shown above in Figure 21, Towns have a broad range on this indicator, 

from as low as 0.8 percent in Pattoki to 12.7 percent in Cantonment. Not surprisingly, the 

data shows a strong correlation between educational attainment and household income 

levels (as shown in Figure 21 above), with the notable exception of Iqbal Town, Gulberg 

and Samanabad where average income levels appear to exceed graduate education rates. 
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This implies that these areas house relatively less educated and somewhat prosperous 

residents whose livelihoods are associated with small scale businesses.  

On the flipside, the outside of Lahore district towns of Ferozwala and 

Sheikhupura have relatively high education attainment despite lower levels of income, 

which implies the lack of job opportunities due to being away from the Lahore CBD. 

This reality further shows (discussed later in this chapter) that migration into central parts 

of the metropolitan region is associated with higher income levels due to agglomeration 

effects. Hence overall, the Town and Tehsil level analysis presented in this subsection 

reveals the existence of major spatial variations in key socioeconomic and developmental 

indicators. Since Lahore’s form and function is highly intertwined with its transport 

system, the following section therefore discusses key patterns of population density, car 

ownership and flow of workers across different geographical spaces within the 

metropolitan region. This discussion will then be linked with past public policies adapted 

by successive governments, showcasing how public decision making impacts the 

socioeconomic disparity and overall economic performance of city regions. 

6.1.3 Exploring Land-Use and Urban Mobility 
In the Lahore metropolitan region, 40 percent of all urban trips are non-motorized 

and only 16 percent of households are car owners (Oriental Consultants 2011). However, 

during the decade of the 2000s, the majority of transport allocations were made for urban 

roads and bridges, including several underpasses along Canal Road and the Lahore Ring 

Road Project (Imran 2009). In the 2013-14 budgetary allocation for instance, the 

Government of Punjab has allocated over 58 percent of the infrastructure development 
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spending program on roads alone
19

. Up until the budget year 2010-11, no substantial 

investments were ever made in mass transit systems despite the overwhelming demand 

for public transport. The focus from planners and city leaderships throughout its history 

has been on expanding the road based infrastructure, which as discussed later only 

increases disparities between car owners and the rest. In a city where car ownership rates 

are under 20 percent, the historic cross-subsidization benefiting the relatively prosperous 

minority of private vehicle drivers was recently halted.  

In the fall of 2012, a 27 kilometer long Bus Rapid Transit (BRT) service was 

launched in Lahore, which today attracts over 150,000 daily trips. Further, according to 

traffic monitoring officials in the Punjab government, it appears to have eased congestion 

along Ferozpur Road by taking at least 20,000 cars off one of the city’s primary arterial 

roads
20

. However, it is worth remembering that the data set used in this chapter was 

collected in spring 2011, i.e. 18 months in advance of the launch of the mass transit. Not 

only has Lahore become Pakistan’s first city to introduce any form of mass transit, but 

following the 2013 election victory of the PML-N the “successful” project has also 

emerged as an exemplar for other cities throughout the country. It is no coincidence that 

the BRT was launched a few months in advance of national elections by the same 

political party (it was in power only in the Punjab province) which won not only 

provincial reelection but also gained a majority in the national legislature. The senior 

                                                 
19

 Government of the Punjab’s budgets are available at: http://punjab.gop.pk 
20

 Statistic was reported by the Punjab Metro Bus Authority during a presentation at the 2
nd

 South Asia 

Cities Conference, held in Karachi in January 2014. 
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leadership of the currently incumbent party attributes their rather spectacular electoral 

success to the efficiently functioning and convenient BRT service. 

 

 
Figure 22 Trip Distribution by Mode of Transport (Oriental Consultants 2011) 

 

The Lahore region’s overall trip distribution in 2011, presented in Figure 22, 

shows most work and business trips are undertaken on privately owned vehicles whereas 

almost half of all school-bound trips are on foot. This shows that both the city’s job 

creating and income generation classes, most of which are based outside of the inner-city 

Towns mentioned earlier, are benefiting the most from traditional investments in road 

infrastructure improvements. During 2002-2007 alone, the city saw the construction of at 

least eight underpasses along the Canal Road alone. In four out of five categories of trips 

in Figure 22, private vehicle trips (which include both drivers and riders) form the highest 

proportion of trips, closely followed by public transport and walking trips.  
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Furthermore, the fact that only 12 percent of leisure trips are undertaken on foot 

clearly indicates a considerable lack of accessible public spaces, which disproportionately 

impacts marginalized groups including women and the elderly (Landry 2000; 2006). This 

finding is consistent with both urban theory, which associates lack of public spaces with 

societal intolerance, and findings of the government of Pakistan’s (2011) “Framework for 

Economic Growth” which commissioned a background study on urbanization and 

innovative cities. Moreover, it is clear that if Pakistan’s cities are to become world class 

hubs of innovation and destination for international investors, then the proportion of 

public transit trips and the supply of public spaces should increase dramatically. This will 

be discussed both later in this and in the final chapter that follows. 
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Table 4 Density, Car Ownership and Worker Movement by Tehsil/Town 

 

 

 

 

 

 

 

 

 

 

 

 

 

In line with patterns of spatial variations discussed earlier, there exists significant 

variation in rates of car ownership and population density across Towns. As shown in 

Table 4 above, the car ownership rate (per 1,000 persons) varies from a meager 14.1 in 

the densely populated Ravi Town to over 143 in the car-dependent and largely residential 

Iqbal Town. As expected, there exists a strong negative correlation between population 

density and car ownership rates, further confirming that outer city Towns such as 

Cantonment and Iqbal remain highly car-dependent. In the absence of affordable and 

Town/Tehsil Density 

(Pop/ha) 

Cars per 

1,000 

people 

Day Time 

Worker Flow 

(%) 

Lahore 48 56.0 163.6% 

Ravi 328 14.1 15.6% 

Data Gunj Bakhsh 317 36.3 76.3% 

Samanabad 262 44.3 18.1% 

Shalamar 350 22.5 -34.7% 

Gulberg 178 70.5 100.8% 

Aziz Bhatti 97 35.2 -39.3% 

Wagah 15 28.1 -17.8% 

Nishter 19 39.7 -22.5% 

Iqbal 18 143.8 52.7% 

Cantonment 85 125.9 14.4% 

Sheikhupura 10 67.1 -49.8% 

Ferozwala 9 58.9 -21.9% 

Muridke 12 24.2 -9.7% 

Sharaqpur 7 118.3 -18.1% 

Kasur 12 153.4 -38.6% 

Kasur 11 284.5 -26.1% 

Pattoki 13 22.4 -12.6% 

Region 33 92.2 75.2% 
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convenient public transport, this significantly reduces access to economic opportunities 

for individuals without access to privately owned vehicles. For example, any low-income 

individuals residing in RA Bazar area of Cantonment Town and attempting to access 

industrial jobs along Raiwind or Ferozpur Roads (Lahore-Kasur section) would stand at a 

significant disadvantage in terms of labor market access. This argument is lend credence 

by recent fieldwork on Lahore labor market, which shows that the city’s poor public 

transit system has meant that it now comprises of five different labor markets (Altaf 

2014). 

 

 
Figure 23 Cars per 1,000 people and Population Density by Town/Tehsil 
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Furthermore, the inner-city Towns of Ravi, Data Gunj Bakhsh and Shalamar, 

located west of river Ravi are the most densely populated area, within which the old 

walled city still remains the highly congested trading and wholesaling district (Glover 

2007). The density variations, also illustrated in Figure 23 above, is illustrated by the fact 

that Ravi’s density alone is more than 21 times that of Wagah and nearly 10 times the 

overall regional average. While theories of urban economic growth and innovation 

discussed in Chapter 3 view population density positively, the correlation between high 

density and low-income in Lahore shows that this is merely congestion without much 

positive impacts on human creativity (Glaeser 2011; Florida 2002). However, it is 

unsurprising that the scatter plot does not show any data points where car ownership and 

density are both high, i.e. the top right hand corner. There are several Tehsils/Towns, 

represented in the bottom left corner, where both car ownership and density are extremely 

low, as these are economically depressed peri-urban areas outside of the Lahore district. 

The lack of data points in the middle of the plot might be indicative of the relatively 

small size of the middle-class in the urban region. And given that the urban transport 

sector is performing so poorly (Haider 2014; Imran 2009) this indicates significant 

disadvantages for those who are not private car owners. 
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Figure 24 Daily Worker Inflow as proportion of night population by Town/Tehsil 

 

In line with other major South Asian cities, Lahore is devoid of any identifiable 

CBD (Altaf 2014) and presents a polycentric urban landscape with spatially dispersed job 

centers partly due to poor transport services. By measuring the differences between day 

and night time populations; Figure 24 above estimates the movement of workers (all 

employed individuals) with positive values indicating net inflows. As expected, the 

Districts of Sheikhupura and Kasur are net suppliers of workers to jobs based in Lahore 

District’s job centers, led by Gulberg, Data Gunj Bakhsh and Iqbal. The fact that 

Gulberg’s worker population doubles during the day indicates that it’s the closest to 

being Lahore’s CBD. Moreover, Lahore District’s overall worker inflow of 163.6 percent 

shows that despite chronic transportation problems, Lahore’s workforce is highly mobile 

albeit in an inefficient manner. Despite the lack of origin-destination matrices, it is safe to 

assume that workers based in the Towns of Aziz Bhatti, Nishter and Shalamar move in 

and out of job centers located several kilometers away, hence any public investments in 
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improving the affordability and/or convenience of mobility would boost worker 

productivity (Moretti 2013).  

6.1.4 The Determinants of Income Differentials  
The purpose of this subsection is to apply selected dimensions of the theoretical 

framework outlined earlier, focusing particularly on the determinants of the self-reported 

household income levels through multiple one-on-one scatter plot analyses. Due to the 

exclusively cross-sectional nature of this data set, the use of descriptive statistics allows 

readers to both consider variable distributions and their correlation with other key 

variables of interest (Wooldridge 2010). In the case of Lahore, having access to this 

highly disaggregated data set allows for robust UC level analyses, which are similar to 

U.S. zip codes. With the existence of 225 data points from these smallest administrative 

units, one-on-one correlations provide strong statistical relationships, even though readers 

are reminded that strong correlation does not always imply causation (Steinnes 1982).  

As discussed in the theoretical framework of Chapter 3, a plethora of academic 

literature in regional studies and economic geography posits that the combination of 

elevated urban population density along with greater human capital endowment results in 

elevated productivity and regional economic output levels (for details, see among others 

Ciccone and Hall 1993; Puga 2010; and Combes et al. 2010). In this subsection therefore, 

the dependent variable of average household income will be evaluated against relevant 

explanatory variables adapted from stylized facts obtained in the literature. Together this 

provides insights, albeit only partial, into the applicability of new urbanism literature on 

cities in the developing world (Duany et al. 2010). Given the correlation between rapid 
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urbanization and rising middle-class disposable income levels across the developing 

world (Glaeser 2014), this may imply the need for developing more relevant theoretical 

frames for understanding the unique features of urbanization in poorer countries. 

 

 
Figure 25 Average Monthly Household Income and Population Density for Union Councils 

 

As shown in Figure 26 above, there exists a weak and mildly positive relationship 

between household income and population density levels. In other words, while denser 

areas are somewhat more likely to be more prosperous, the association is not robust. 

Therefore, household income level differentials are likely better explained by other 

exogenous factors, not by whether they reside in denser locales. In fact, population 

density in South Asian cities is associated generally with congestion whereby it was 

expected that this relationship would be negative. Irrespective, both variables exhibit 

significant variation across the UCs, which is consistent with findings discussed in earlier 



174 

 

sections and thus reflects geographical heterogeneity within the study area of over 7.5m 

people. For instance, average household income level various from around Rs. 10,000 per 

month in Momanpur to over Rs. 50,000 in the Cantonment area labelled above. Similarly 

along the horizontal axis, the highly congested Begumpura UC within the Mughalpura 

area is purportedly comparable to the most densely populated neighborhoods in Dhaka, 

Bangladesh. On the other hand however, there are several low-density neighborhoods 

with 14 times less density, both in the high- (e.g. Cantonment) and low-income (e.g. 

Shalamar Gardens) categories.  

Despite the weak positive correlation between income and density, the spread of 

data points on the income-density scale provides interesting insights into Lahore’s urban 

form and function. All UCs above (or, to the left of) the best fit line enjoy higher average 

incomes with respect to density levels, which potentially implies their high-income 

residents prefer larger landholdings. Needless to say, this is consistent with household 

preferences in the U.S. (Glaeser 2011) where suburbanization is associated with relative 

prosperity. On the other hand, the clustering of several UCs on the bottom left corner is 

populated by peri-urban areas featuring below average levels of density and 

subsequently, economic activity. Most of these are located either in districts outside 

Lahore, or at the outskirts of the city mainly in the Wagah district adjoining the 

international border with India. Somewhat surprisingly, the top right hand corner remains 

largely empty indicating the lack of any strong relationship between population density 

and higher levels of income. In other words, as opposed to western cities where highly 

populated neighborhoods such as Clarendon, VA or Manhattan, NY are associated with 
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prosperity, South Asian professionals do not prefer high density lifestyles. This finding is 

consistent with the findings from interactions with leading urban planners in Pakistan. 

 

 
Figure 26 Average Monthly Household Income and Proportion of Population with Graduate Education 

 

Furthermore, as shown in figure 26 above, the relationship between household 

income and proportion of population with graduate level qualification (defined in 

Pakistan as 4 years of post-high school education) is found more robust and positive, 

which is evident by the steeper slope and tighter spread data points around the fitted line. 

While it is unsurprising that higher education is positive correlated with income (Barrow 

2001; Abel et al. 2012), the spread of data points provides further insights into the spatial 

structure of the urban region. Points located to the left of the trend line are skewed toward 

income despite lower than average educational attainment levels. Hence UCs like Garhi 

Shahu, which are clusters of highly specialized commercial activities, in this case auto 
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parts, accessories and repairs, perform better than average on the income scale despite 

having extremely low higher education attainment. On the other hand, there are several 

highly educated UCs on the right side of the trend line which indicates that their higher 

income levels do not translate into proportionate income levels. These areas include the 

residential enclaves housing retired bureaucrats, judges and military officials which are 

scattered throughout the city’s sprawling eastern parts and include many farm house style 

properties. 

In addition, there are several run-of-the-mill UCs such as Mian Mir where mixed 

land-use has resulted in upward societal mobility and the mixing of socio-ethnic classes. 

These areas are therefore performing in line with the overall regional trend, i.e. higher 

education attainment is associated with higher income levels. In absolute terms, the 

region’s average higher education attainment rate of 3.4 percent, despite Lahore district’s 

4.6 percent, indicates a significant lack of human capital capacity. This underlying reality 

also explains why higher density areas are failing to produce innovation, which is 

certainly the case in the world’s most prosperous cities such as London, New York and 

Paris. As discussed in Chapter 7, Pakistan must immediately address this issue by 

introducing education reforms without which, ceteris paribus, no amount of urban spatial 

planning will result in increasing productivity levels. In addition, as demonstrated by 

recent fieldwork based research by Altaf (2014) the poor urban transport situation has 

resulted in the city alone having at least 4-5 labor markets.  

The choice of indicators discussed in this subsection was based on the centrality 

of the theoretical point regarding human capital and density leading to innovation, greater 
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productivity and subsequently, economic prosperity. Moreover, since this relationship is 

related to urban form and function including human mobility, cities such as Lahore would 

benefit immensely from improvements in accessible public transit. The purpose of 

Section 6.2 therefore is to evaluate three policy options available to such cities, followed 

by a detailed explanation of why land-based financing mechanisms could help resolve the 

urban mobility challenge.  

6.2 Options for Financing Transportation Infrastructure 
As is obvious in the discussion in Section 6.1, the traditional policy responses to 

Lahore’s transportation challenges have centered on investment in road based 

infrastructure, which is in turn based on the belief that wider roads and improved traffic 

management will alleviate traffic congestion (McShane and Roess 1990). However, 

recent empirical literature in transportation economics (from U.S. and European data) 

confirms that the total vehicle miles traveled in urban regions tend to increase one-to-one 

with the provision of additional roads (Duranton and Turner 2009). In other words, 

adding travel lanes to existing road infrastructure merely follows a self-fulfilling 

prophecy by attracting additional car trips. Since the vast majority of these roads are 

available free of cost to drivers, the classic tragedy of the commons plays out even 

though most governments indirectly charge users by way of taxation (Ostrom 1990). 

In the case of Lahore, this only proves that the policy response of building 

additional road lanes, flyovers and underpasses can at best provide short-term relief 

without addressing the underlying and long-term issues. Despite the clear need for 

reforms and fresh thinking, urban transportation planning appeared to have reached an 
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imaginative dead-end, at least till the introduction of Pakistan’s first BRT service in fall 

2012. Irrespective of whether or not mass transit
21

 is economically viable in Lahore, the 

survey data discussed in Section 6.1 reconfirms the overwhelming need for additional 

transportation capacity for the city and its increasingly sprawling suburban peripheries. 

Whether that infrastructure is in support of road-based transportation or for mass transit 

remains an ongoing debate, even though the PML-N government is moving toward big 

ticket mass transit projects, as evident by the recently signed US$ 1b Lahore Orange Line 

mass rail project to be implanted by Chinese infrastructure developers (Associated Press 

of Pakistan 2014).  

However, despite repeated attempts by researchers and the media at finding 

detailed financial of this proposed and the recently complete Lahore BRT project, the 

government has refused to share any concrete and relevant information. In numerous and 

detailed interactions with authorities in the federal and provincial governments (including 

at Ministry of Planning, Board of Investment, the Punjab Urban Unit, the Punjab 

Information Technology Board etc.) basic project financing details including guaranteed 

rates of return made available to foreign investors were never disclosed. Nonetheless, it is 

clear that “special financing arrangements” were designed by “friendly countries” 

including Turkey and China – which is arguably an unsustainable service delivery supply 

model (Alam 2014). The purpose of this section therefore is to introduce and evaluate the 

viability of three concrete policy options available to municipal mangers and urban 

planners responsible for the provision of urban transport services. Given the already 
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 Defined as rail based transit system such as the New York subway or the London tube system. 
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established background on Lahore, it will be used throughout the discussion as an 

illustrative example to highlight both the applicability of these ideas and the practical 

constraints likely to hamper implementation. 

While there are several options for responding to Lahore’s transportation 

infrastructure challenge, this Chapter will introduce fresh ideas on improving the 

situation followed by a discussion of the potential bottlenecks in implementation. Given 

the recent focus of the Punjab government on mass transit projects, policymakers will be 

offered an analytical perspective on viable policy options for sustainably financing 

expensive infrastructure projects across Pakistan’s major cities. In the following 

subsections, an evaluation of the policy options of Public-Private Partnerships (PPPs) will 

be offered, creative municipal financing mechanisms and finally, introducing mixed land-

use in areas where it remains absent. 

6.2.1 Public-Private Partnerships  
During the past few years, financial public investments through PPPs have 

generated immense interest amongst developing country governments who see them as 

means of cost cutting and efficient allocation of public resources for the common good 

(Estache et al. 2007; Brown 2007). In essence, PPPs are a special form of public 

procurement which “bundles investment and service provision in a single long term 

contract” whereas the “concessionaire manages and controls the assets, usually in 

exchange for user fees and government transfers, which compensate for investments and 

other costs” (Engel et al. 2011). Further, PPPs are closer to the privatization of 

infrastructure and optimal risk allocation can lead to short-term welfare gains which are 
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much needed in countries with bourgeoning levels of public debt. Particularly in urban 

transport provision, PPPs have played an increasingly crucial role as a key project 

financing mechanism in both Asia and Europe (Willoughby 2013; Siemiatycki 2010). 

Not surprisingly therefore, PPPs are being promoted by the Punjab provincial 

government in Pakistan as a viable alternative to the unsuccessful traditional approaches 

to building infrastructure (Government of Punjab 2010; Planning Commission of 

Pakistan 2011). Significant resources are being redirected toward undertaking such 

projects, including conferences and seminars through the transport department. Given the 

centrality of the Lahore urban region in the province’s political landscape, both as the 

largest agglomeration and the administrative capital, PPPs are being actively sought as 

one of the key options for financing long-term transport infrastructure development. In 

reviewing relevant academic and multilateral agency literature on the topic, it appears 

that PPPs can provide a viable alternative to traditional project financing approaches 

(Galetovic and Engel 2014). After reviewing many years of projects implemented by the 

World Bank for example, Gwilliam (2002) concludes that the private sector often 

commands much-needed resources that developing country governments simply cannot 

provide. However, Prud’homme (2004) argues that the long-term and lumpy nature of 

infrastructure makes it impossible for the public sector to remain on the sidelines. In 

many cases therefore, governments end up encouraging private investment, but only after 

providing guarantees that most project risks will be borne by them. 

However, the real challenge is to ensure seamless implementation of projects 

through coordination between the public and private sectors. Often the interests of the 
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two parties diverge, thus creating disincentives for them to work harmoniously in the 

pursuit of mutually acceptable objectives. Urban transport is especially problematic due 

to complications arising from land ownership disputes, land grabbing mafias, windfall 

gains and the general lack of legal mechanisms in developing countries to deal with these 

challenges. In many developing countries, land tenure remains insecure, which delays 

progress on infrastructure projects (Gwilliam 2002). Even when these constraints are not 

binding, government’s procurement laws and processes are archaic while the “project-to-

project approval culture at the highest government level is inefficient” and leads to 

disempowerment of the public bodies responsible for implementation in the Pakistani 

context (Planning Commission of Pakistan 2007). In Karachi, recent attempts by the 

government of Sindh to obtain JICA support to revitalize the erstwhile circular rail 

project (Hasan 2014) were thwarted by the latter’s determination that land ownership 

issues would likely jeopardize the multi-million dollar project (Ismail 2014).  

In developing countries where governments typically face capacity constraints, 

both in terms of resources and technical skills (Prud’homme 2004), the main purpose of 

implementing PPPs often is the desire to utilize private sector capital and technical 

expertise in the provision of physical infrastructure (Gwilliam 2002). In Pakistan, 

however, harnessing private sector potential for the benefit of the general public remains 

a challenge due to socioeconomic and political reasons discussed earlier in this 

dissertation. In recent years, several World Bank and other multilateral agency reports 

have viewed PPPs as another procurement option through which governments can nearly 

outsource infrastructure provision to external bodies which are presumably more efficient 
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and less corrupt (Bojovic 2006). It is assumed therefore that the private sector has the 

capacity, resources, technical capacity and willingness to invest heavily into 

transportation projects (Harris 2000). However, it must be kept in mind that private 

companies are interested mostly in profits and thus it becomes the government’s 

responsibility to ensure that their involvement remains profitable for their shareholders 

while remaining beneficial for society (Olson 1965). Without profits, future projects are 

unlikely to generate traction in the private sector, thus endangering the very concept of 

PPPs (Linder 1999).  

Private construction and infrastructure companies in Pakistan can seldom boast of 

the capital flows and technical knowledge necessary to undertake international quality 

projects. It is not surprising therefore, that all pre-feasibility studies of the proposed 

Lahore mass transit project were undertaken by foreign entities including multilateral 

agencies and civil engineering consultants (Oriental Consultants 2011). While 

international contractors undoubtedly bring world-class expertise, their involvement 

translates into a host of complications such as risks associated with currency conversions, 

international political economy issues and highly complicated bidding processes 

(Yescombe 2011). The lack of indigenous private sector capacity poses a severe 

challenge to the establishment of PPPs as a viable financing mechanism in the context of 

Pakistan. The prime example of this phenomenon comes from the PML-N government’s 

flagship urban transportation project, the Lahore BRT, the operations of which were 

completely outsourced to Turkish companies. 



183 

 

6.2.2 Improved Municipal Financing Mechanisms  
Apart from the option of partnering directly with private sector partners, local and 

municipal governments can utilize localized financing or investment mechanisms such as 

municipal bonds to fund infrastructure projects (Asian Development Bank 2009; Vaidya 

and Johnson 2001). Without going into the technical details of financial instruments 

available, this section will instead focus on key factors preventing Lahore’s regional 

municipal governments from proactively pursuing these options despite the 

overwhelming need for funding and willingness of consumers to pay for improved public 

transit services (Oriental Consultants 2011). 

The first problem lies within the realm of underdeveloped financial markets, 

including their non-existence at the local level. In such cases, countries like Pakistan 

simply do not have any financial market mechanisms to attract institutional or even 

individual investors towards buying municipal or project backed bonds tied with specific 

infrastructure initiatives (Rastogi and Rao 2011). While many peer countries have 

utilized this facility including neighboring India, Pakistan’s financial markets are poorly 

organized and are marred with poor regulation and frequent market failures featuring 

stock market crashes (Ellahi 2011). The savings rate in Pakistan  is amongst the lowest in 

the region, whereas the unbanked population of the country was viewed, at least during 

the 2000s, as a tremendous commercial banking expansion opportunity (Khan et al. 

1994). However, despite this widespread realization, the central bank has failed to 

incentivize commercial banks to reach out into the rural heartland of Pakistan (Kazi and 

Mannan 2013) where it is still customary to save money in stacks of cash under beds and 

in hidden closets. Given the great amount of assets available for backing securities and 
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the sovereign guarantees in Pakistan, it is in theory not difficult to raise investment 

capital through municipal bonds which can then be used to develop expensive 

infrastructure projects in urban areas (Bailey et al. 2009).  

But in order for this to happen, Pakistan’s financial sector must be allowed to 

develop additional fixed income financial assets that are traditionally not the hallmark of 

the Karachi-based financial market (Sofia et al. 2011). At the most, the vast majority of 

investment activity is occurring within the equity sector, partly due to investors’ 

preference for avoiding interest based financial products. In recent years, several Shariah 

compliant bond products have been introduced throughout the world which offers 

tremendous opportunity for Pakistan, which also houses the world’s second largest 

Muslim population (Warde 2010). Moreover, the over-regulation of the financial 

industry, mainly due to slow-moving government bureaucracy and lack of political 

willingness, has severely hampered economic growth in Pakistan (State Bank 2005). In 

order to break this low-credit-low-growth cycle, there exists a dire need for slashing 

burgeoning regulations on the financial industry, thus allowing indigenous financial 

institutions to innovate for expanding their product lines (Husain 2004).  

Yet even if these reforms are introduced and local governments become 

motivated to raise finances, there are other challenges in the governance system that will 

likely create bottlenecks. The budget of an average Pakistani local government relies up 

to 80 percent upon fiscal transfers from provincial or federal level (Cheema et al. 2005), 

thus in real terms they only have about 20 percent control over the total resources that 

they command (Gupta and Rayadurgam 2008; Oastes 1999). This leads to the so-called 
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dependency syndrome which eventually incapacitates local and municipal governments 

to generate revenues from indigenous resources. Remaining consistently reliant on fiscal 

transfers not only slashes autonomy of local governments, but also creates disincentives 

for forward-looking agencies to develop innovative financing tools (Cheema et al. 2005). 

In order for local level infrastructure financing to become a reality in Pakistan therefore, 

local governments must be granted greater fiscal autonomy (Urban Institute 2013). 

Further, Rastogi and Rao (2011) argue that financial risks are over-priced in developing 

countries and thus higher levels of government involvement (both federal and local) will 

be necessary to maintain the balance between supply and demand of financing. Hence the 

true potential offered by PPPs cannot be fully realized without fiscal, regulatory and 

operational reforms that would facilitate debt market development in the country 

(Siemiatycki 2010). 

Given the political economy realities, such fundamental reforms are not a simple 

undertaking particularly as they are protected by well-grounded vested interest groups 

(Boardman et al. 2012). There are deep-rooted political and social interest groups who 

maintain a vested interest in maintaining the status quo (Ali 2002). Moreover, Pakistan’s 

economy today is marred by organized rent-seeking groups that are strongly connected to 

the ruling elites (Haque 2014). Every time any meaningful reforms are introduced 

therefore, attempts are made by these parties to delay or sabotage genuine devolution of 

power onto the grassroots level (Lieven 2012; Zaidi 2011)
22

. Therefore, there exists a 
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 A detailed discussion on this topic is beyond the scope of this paper, however it will be dealt with in 

greater detail in future research. 
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need to explore more viable policy alternatives which can be implemented through 

political willingness leading to genuine policy reform. 

6.2.3 Altering Land-Use Regulation 
As discussed in Chapter 3, a new strand of economic development thinking has 

been inspired by Romer’s (1989) seminal work, arguing that human ingenuity lies at the 

heart of economic development. Hence capital investments by government in hard 

infrastructure merely provide the support structures that facilitate the core processes of 

creativity. Florida (2002) coined the term “creative class” to refer to the hi-tech 

professionals, artisans, and musicians whose presence in urban metropolises fosters an 

open and dynamic environment that attracts investments that lead to innovation. Dividing 

cities into residential and commercial zones hampers creativity and innovative capacity 

of its residents, both of which are essential for long-term economic progress in the 21
st
 

century economic environment (Landry 2006; Glaeser 2011). As early as in the 1960s, 

seminal works from urban theorists were arguing that cities are essentially people-

systems and urban policy should foster human interactions instead of constructing urban 

highways to ensure free flow of vehicles (Jacobs 1961). Without detailing these ideas 

further, readers are advised to revert to Chapters 2 and 3 for detailed reviews of relevant 

literature. 

However, policymakers in Pakistan appear to largely ignore these insights by 

continuing to plan cities as enclaves of residential, commercial and recreational areas. 

This prevents the creation of dynamic urban environments, including any clustering of 

industries, that could foster creative interactions leading to economic growth (Trip and 
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Romein 2012; Yigitcanlar 2012). Unlike the world’s most creative urban centers such as 

San Francisco and London where dozens of land-use categories exist, Pakistan’s cities 

only allow three main urban zones: residential, commercial and recreational. In the case 

of Lahore for instance, while inner-city Towns such as Ravi and Data Gunj Bakhsh are 

defacto mixed land-use areas due to lax enforcement, the dejure urban zoning laws are 

highly restrictive and do not allow mixing of land-uses. The dynamism of the historical 

walled city areas, which features residential, recreational, commercial and wholesale 

activities emanate from their history of mixed land-use that began in the city’s heyday 

during the 16
th

 century (Ezdi 2009; Glover 2007). In recent decades however, rapid urban 

growth outside the walled city toward the suburbs has featured a mass exodus of middle- 

and upper-middle class households who aspire for larger land holdings and better 

amenities (Malik 2014; Qadeer 2006). From the geography of creativity perspective, 

these areas are far from becoming innovative clusters mainly due to the consistent flight 

of human capital (Rogers 1998), which is a primary prerequisite alongside population 

density and open public spaces (Florida 2002; Glaeser 2011; Landry 2006). 

From an urban planning perspective however, revamping the zoning system 

remains a powerful instrument for governments to intervene in market operations, 

eventually curbing land market distortions which are aplenty in Lahore (Altaf 2014; 

Haider 2014; Imran 2009). Furthermore, Gomez-Ibanez (2006) argues that by resorting to 

land-grabbing and other forms of rent-seeking, small groups of influential incumbents 

enjoy windfall gains at the cost of the majority. This is particularly true in Lahore as its 

wealthy elites are enjoying highly subsidized downtown facilities (gated bureaucrat 
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housing, gymkhanas and golf courses) on prime state-owned land in the heart of Lahore 

(Planning Commission of Pakistan 2011; Haque 2014). In fact, as Haider (2006) argues, 

this is part of a “systematic bias” in Pakistan against low-income urban households which 

remain at the periphery from the more influential core urban intelligentsia. Moreover, the 

existence of government owned exclusionary recreational facilities (as listed earlier) in 

downtown Lahore creates land market distortions and public space shortages which can 

only be reversed through urban rezoning reforms.  

Most interestingly, while Gomez-Ibanez (2006) argues that government is the 

least likely stakeholder to get captured hence it must always have a legitimate role in 

infrastructure outcomes; in Lahore there are elements within the state apparatus that are 

capturing the land market. According to the World Bank (1994), infrastructure provision 

should be aimed at “sharing of the benefits of growth to reduce poverty” and must be 

built around the “connecting role of infrastructure”. If these objectives are to be met, then 

Lahore must make room for relaxing its archaic and unrealistic urban zoning system. 

From the political economy perspective however, the groups charged to be the custodians 

of public interest (bureaucrats, political leaders etc.) are themselves beneficiary 

stakeholders in the status quo.  

The aforementioned goals of equitable society welfare can be achievable by 

relaxing land-use zoning, as illustrated by the following example. In the area around Mall 

Road’s Panorama Center in Lahore, the market value of commercial land stands at 

approximately $159 per square foot (Source: www.Zameen.com 2013). Within a mile 

from these establishments, there are large swaths of state-owned land including the 

http://www.zameen.com/
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Governor’s 100-acre mansion, the Aitchison College, Government College University 

Lahore, the Lahore Zoo, the Jinnah Gardens, Punjab provincial assembly building, 

government officers residences, Al-Hamra arts council and two golf courses located 

within the exclusive Punjab and Lahore Gymkhana clubs . As shown in the Appendix 

(Section 6.4) at the end of this chapter, the ballpark market value of the Governor house 

alone stands at $694 million (assuming no second-order market impact) which is enough 

capital to build 11 miles of over-the-ground metro rail line along the same corridor
23

.  

While some establishments mentioned above include public spaces and 

educational institutions that deserve to remain centrally located, others including the 

Governor’s mansion, elite golf and horse racing courses and expansive housing for 

bureaucrats need not be situated in the area. Given its administrative capacity, the 

government of Punjab will have no obstacles in relocating these facilities to other parts of 

the city. Given the size of Pakistan’s entire economy in the tune of $480 billion
24

, these 

potential investment gains are large enough to boost the annual GDP growth rate by 0.16 

percent on their own without considering potential second and third order effects. While 

it is fair to concede that these are linear extrapolations and that the real revenue impact 

from selling this land will likely to lower, the example is in fact intended to provide a 

ballpark estimate on the viability of this idea. Moreover, interviews with urban planners, 

local politicians and senior government bureaucrats provided further validation to this 
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 This estimate is made based on New Delhi metro’s phase I completing financing details, according to 

which the average per mile cost of building overhead metro stands at over $40 million.  
24

 Based on Purchasing Power Parity. 
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idea, although they all conceded that this would likely be politically infeasible for any 

administrative in the Punjab province. 

Moreover, through a well-planned and carefully implemented commercialization 

and land-financing program, expensive state-owned land can be utilized for stimulating 

much needed investment in the country
25

. There are several examples of similar 

operations in other countries, including in Latin America and Asia (Mittal 2014), where 

local governments were similarly incapacitated. In order to avoid endemic corruption for 

ruining the implementation of these ideas, each of the suggested commercialization 

endeavor should be explicitly tied to well-specified projects as a form of public 

accountability (Forrer et al. 2010). For example, if the Governor house’s size is to be 

reduced to 10 acres, the remaining 90 acres could directly fund mass transit in the same 

vicinity. This would require unprecedented and broad-based political willingness, 

although this is not unimaginable as Pakistan’s third-largest parliamentary party, the 

movement for justice, has already announced its intention to fragment the Governor 

House after coming into power.  

The highly expensive and sought-after residential neighborhoods can be zoned as 

mixed land-use areas, thus allowing the opening of commercial establishments such as 

restaurants and retail outlets. Not only will home-owners and the government enjoy 

capital gains and revenues respectively, but these areas would potentially turn into 

dynamics hubs of interaction between citizens belonging to all strata of society.  
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 From their peak of 22.5% of GDP in 2007, investment levels in Pakistan have fallen steeply to their 

current level of only 12.5% of GDP. This is the lowest level in six decades! 
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Moreover, such initiatives would usher a more inclusive urban environment, which in 

turn could improve economic outcomes (Landry 2006). 

6.3 Conclusion 
To conclude the discussion in this Chapter, particularly the ideas discussed in 6.2, 

it is safe to say while there are several viable options for responding to Lahore’s well 

recognized transportation infrastructure challenge. However, it appears that own-source 

revenue generation (discussed in 6.2.3) offers more advantages over competitors despite 

being the most politically difficult to undertake. While its implementation would require 

a heavy dose of reform mentality, which might be absent within the bureaucracy and 

even the current political administration in Lahore, none of the alternatives discussed 

above have the same potential for high scale and long term impact. While the more 

reform minded movement for justice party has already identified part of this idea as a top 

priority for Lahore, there exists an important need to fully understand the market 

implications of such reforms.  

Moreover, this chapter has undertaken an extensive review of the state of urban 

land use and transportation in the Lahore metropolitan region by reporting previously 

unpublished statistics from the LUTMP of 2011 (Oriental Consultants 2011). By situating 

the Lahore case study within the context of the theoretical framework outlined in Chapter 

3 and operationalized through agent-based modeling in Chapter 5, it has provided 

insights into the region’s urban morphology. Further, having reviewed the transportation 

dimensions of urban development policy, it is also clear that the non-existence of any 
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representative local government bodies in Pakistan since 2007 is hampering the quality of 

service delivery.  

Furthermore, a recent study by the Urban Institute (2013) finds that across South 

Asia, the lack of fiscal and administrative decentralization at the urban local government 

level is the most potent hindrance to service delivery provision, including in the 

transportation sector. The promise of South Asian cities (both mega and others) to 

become “engines of economic growth” (World Bank 2010) will therefore remain 

unfulfilled unless genuine decentralization and institutional reform is undertaken at the 

grassroots level. In Pakistan, the correlation between democracy at the national level and 

centralization remains a conundrum worth resolving as part of future research projects 

(Cheema et al. 2005). As explained in Chapter 7, this remains one of the most crucial 

pieces of the urban development puzzle requiring attention from public policy researchers 

focusing on Pakistan. 

6.4 Appendix: Estimating the Value of State-owned Land 
The following outlines the rough estimation of the market value of State-owned 

land along the Mall Road in the heart of Lahore. It must be stated that this is a simplistic 

method based on linear extrapolation of commercial land values, assuming that the 

commercial land value along the Mall Road can be applied to much larger swaths of land 

such as the 100 acre Governor’s house. In the real-estate market, however, there are 

several unknown factors that determine the land value, thus these estimates are merely 

guesstimates.   

These are the steps followed for the simple arithmetic calculation: 
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 Price of commercial land on the Mall Road: $159 per square foot
26

 

 Size of Governor House Lahore: 100 acres
27

 = 4.36 million square feet 

 Commercial worth of Governor’s House: $694 million 

 Size of Pakistan’s Economy: $488 billion (at Purchasing Power Parity) 

 Governor’s House worth as percentage of economy: 0.14 percent 

Apart from the Governor’s House, there are large swaths of land occupied as 

Government Officers’ Residences, Lahore Gymkhana and Aitchison College, none of 

which are being included in the calculation. Therefore, following are the steps for 

calculating the length of mass transit that can be constructed from around $700 million. 

Being the closest city with a mass transit system, New Delhi was used as a benchmark for 

costs of construction. 

 Cost of Delhi Metro phase 1: $2.6 billion for 65 kilometers length 

 Cost per kilometer: $40 million; Cost per mile: $64 million 

 Total miles of mass transit for Lahore Governor House: 10.9 miles 

 

 
 

                                                 
26

 Average price in Panorama Center and Hall Road commercial areas, only 500 feet away from the western 

wall of the Governor’s mansion. 
27

 Size was estimated from Google Maps using multiplication of length and width from the scale developed 

by the map provider. 
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CHAPTER 7: CONCLUSIONS, POLICY OUTCOMES AND FUTURE 

RESEARCH AGENDA  

Having covered all key components of this dissertation, as initially outlined in 

Chapter 1, there are three primary purposes of this chapter. First, to provide a synthesis of 

the key analytic pieces emerging from this dissertation including from the literature 

reviews, the ABM and the Lahore case study. Second, to offer succinct policy lessons 

(for developing country cities) emerging from theoretically-grounded discussion 

throughout the discourse. And third, to offer a roadmap for the future research agenda 

that follows-up on the platform set by this dissertation. Together, these perspectives will 

bind together the various analytic pieces discussed in earlier chapters into the framework 

discussed at the outset. Given the policy oriented nature of this research, it further links 

the theoretical and applied components, both for completing this dissertation and 

outlining the future research agenda coming out of its analytic platform. Furthermore, this 

discussion will complement the multidisciplinary approaches adapted in this dissertation, 

which are inherent both in the framing of problems and their solutions. 

Moreover, this dissertation has already produced two publications, both recently 

accepted as original articles in peer reviewed academic journals. First, a paper titled 

“Exploring Creativity and Urban Development with Agent-Based Modeling” was 

accepted for publication by the Journal of Artificial Societies and Social Simulations in 

late October 2014. It presents the CCM as an original model intended to build a platform 
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for future exploratory research. Second, a second paper titled “Policy Options for 

Financing Urban Transportation in Resource Constrained Environments: The Case of 

Lahore, Pakistan” will appear in Pakistan Development Review in the fall of 2014. The 

paper presented an evaluation of the various infrastructure financing options available to 

the Lahore municipal government to fulfill its urban transport ambitions. Following this 

introduction, the discussion will synthesize the key analytic outcomes from this 

dissertation. Thereafter, a series of policy conclusions will be made including improved 

contextual knowledge. At the end, the current and future research agenda emerging from 

this dissertation will be offered including funded projects and academic publications in 

journals from multiple disciplines. 

7.1 Research Synthesis and Limitations  
At the outset of this discourse, the stated purpose was to develop an improved 

understanding of key theoretical issues emerging from new urbanism literature, 

particularly related to the economic growth potential for cities in the developing world. In 

order to achieve this objective, the dissertation was divided into four main substantive 

sections: first, the analytic and substantive background for establishing both a theoretical 

framework for later research and applied analysis of global urbanization trends; second, 

in-depth reviews of relevant streams of literature including in the realms of economic 

growth theory, urban and regional transportation and social complexity theory; third, an 

original ABM, including its calibration and verification for generating and testing 

theoretical hypotheses related to the questions raised in earlier sections; and forth, a case 

study of the Lahore metropolitan region’s land-use and transport systems and their 
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implications on economic performance of its constituent zones. Together, these 

interrelated components were designed to help readers fully comprehend the multifaceted 

nature of contemporary urban development challenges from an interdisciplinary 

perspective.  

By analyzing the relationship between rapid urbanization, spatial urban structures 

and their impact on the potential for productive human interaction, the first part of the 

dissertation provided a thorough review of the evolution of scholarly thinking on various 

relevant dimensions of urbanization. It traced the origins of economic thinking on cities, 

which viewed them as market places where the principals of comparative advantage 

resulted in specialization and thereafter, increasingly levels of productivity. Further, it 

reviewed the origins of modern economic theories in regional and urban economics 

which underlie all contemporary analytic perspectives on cities as increasingly vital 

social and economic systems. From the urban modeling perspective, it argued that 

thinking has shifted away from macroscopic equilibrium seeking approaches toward 

microscopic individual level interactive models consisting of heterogeneous agents. This 

perspective was supported by a review of social complexity theory, both as a conceptual 

platform for discussions on human interaction and as the underlying force beneath 

developments in the field of ABMs. In addition, the review identified recent contributions 

in the economic geography literature as being highly relevant for future research, while 

discussing key gaps in existing literature (elaborated later in this chapter). 

Thereafter, the dissertation presented the CCM, both to demonstrate a practical 

application of the background literature discussed earlier and to make an original 
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contribution to the relationship between urban transportation, societal segregation and 

economic growth in cities. The model tested the relationship between three key stylized 

facts from empirically grounded literature, which included urban transportation, 

population density and societal tolerance. It further developed an open source and 

interactive model freely available on the internet, allowing users to run imaginative 

exercises by testing policy ideas and generating analytical hypotheses for further 

empirical examination. Thereafter, an in-depth case study of the Lahore metropolitan 

region’s land-use and transport system was presented which examined the city region 

through the lens of the theoretical framework described earlier. In addition, it evaluated 

the viability of financing the region’s rapidly evolving urban transport infrastructure 

demands, which have recently taken a turn toward BRT lines. The analysis was based on 

gaining access to a previously unpublished survey data set that covered various 

socioeconomic dimensions of Lahore at a disaggregated level. Moreover, this constituted 

an original research contribution to the scant literature on urban studies in South Asia. 

Notwithstanding the advantages of the ABM approach discussed earlier, it is also 

accompanied by a series of caveats which can potentially limit its value as a tool for 

applied policy analysis for practical interventions in cities. First, although the 

assumptions built into the model were based on stylized facts backed by solid empirical 

grounding, the model remains exploratory and theoretical in nature. Designed to remain 

at “level 1” on the Epstein and Axtell (1996) scale, it was not fully validation against 

real-world statistics even though it’s internal structure and consistency was thoroughly 

examined. Second, its theoretical environment in which agents operate remains 
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randomized despite following land-use patterns of Karachi, Pakistan. In other words, the 

environment is currently free from the topographical and built environment limitations of 

real-world cities. Third, as discussed earlier, the CCM (like other ABMs) has limited or 

no predictive ability. It is there far from being a futuristic tool to help policymakers pre-

meditate responses to upcoming urban changes. Together, all these caveats relate to the 

exploratory nature of the CCM, which as explained earlier in this dissertation, is in line 

with trends in the rapidly evolving science of social simulation. 

Similarly, the Lahore case study is based largely on a comprehensive household 

survey data set. Although the survey was undertaken by professional surveyors under 

close supervision of JICA, much of the analysis in Chapter 6 is in fact only as good as the 

data set. As part of the due diligence process, therefore, an extensive review of survey 

forms, enumerator instructions, training sessions and sampling processes was undertaken 

at the outset. It was found that the sampling of households within each UC probably had 

room for improvement, as some survey teams appeared to have preferred interviewing 

households located within more convenient locations, particularly in highly congested 

neighborhoods. As a result, survey results could have been biased toward views of the 

relatively prosperous households which tend to reside in more accessible locations. 

Furthermore, descriptive statistics reveals a consistent underrepresentation of women, 

both as heads of single-parent households and as individuals within them. This trend 

however is consistent with other surveys conducted in South Asia, where female 

interaction with outsiders remains extremely limited due to the prevailing conservative 

culture. As discussed in Section 7.3.1 below, the follow-on surveys planned in the same 
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neighborhoods will consciously avoid falling into these technical pitfalls in future 

research. 

7.2 Summary of Main Policy Lessons 
While the overall intention of this dissertation was to explore a series of research 

questions, which were outlined in Chapter 1 and elsewhere, a key secondary purpose was 

to also deduce policy relevant conclusions for cities in the developing world. The purpose 

of this section, therefore, is to summary the key policy relevant conclusions emerging 

from all three parts of this dissertation, as also specified in Section 7.1 above. While most 

of the following lessons were mentioned as conclusions to relevant sections of the 

dissertation, the discussion below presents them in a more coherent and interconnected 

fashion. Having said this, however, the practical application of each of the following 

points would require further context specific analysis taking into consideration local 

economic and political conditions. 

As suggested in the summary section of Chapter 5, several interesting theoretical 

lessons emerge from the CCM, some of which were explored further in the Lahore case 

study. First, it was observed that greater population density, through the proxy of 

allowance for real estate development, is associated with the emergence of creative 

clusters irrespective of other factors. Second, contrary to presuppositions regarding the 

role of human mobility, the model results suggest that poorer public transit might in fact 

force greater interactions, which in turn is associated with productivity. This result of 

course assumes that interacting agents in fact possess relatively high levels of human 

capital. Third, in contrast to model assumptions built on stylized facts in literature, the 
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supposedly positive relationship between societal tolerance levels and economic output 

appeared far from certain. In fact, highly tolerant neighborhoods can become widely 

creative yet remain economically depressed, as in the case of artsy districts in Paris and 

Berlin. Overall, an interesting finding in the model is that any combination of these 

factors resulting in the packing together of people in a confined spaces results in the 

diffusion of creative ideas which then boosts economic productivity.  

From the Lahore case study, the first key lessons is that the political economy of 

service delivery, particularly when significant changes to land-use patterns are likely to 

be involved, holds the key to outcomes. In addition, ceteris paribus, the governance 

capacity of municipal governments and their relative powers within the national political 

structure plays a vital role in outcomes. It was observed, however, that strategies aimed at 

aligning incentives for seemingly disparate stakeholders could result in improved service 

delivery, potentially by improving own source revenue generation through land market 

operations. From a conceptual perspective, the Lahore data set reminds readers of the 

need to exercise great caution when importing theories of urban development to 

developing cities. Despite the almost singular focus of donor and multilateral agencies on 

replicating international best practices in each context, an understanding of the unique 

local conditions in each city plays a crucial role in determining outcomes of policy 

interventions. This perspective is consistent with social complexity theory (discussed in 

Chapter 4) which argues in favor of bottom-up approaches to development taking into 

account local optimums. All in all, as discussed in the following section, these policy 
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relevant insights should be viewed as a platform for further research that would support 

the potential implementation of these policy ideas.  

7.3 Future Research Agenda 
This dissertation and its theoretical underpinnings provide an analytic platform for 

further research broadly in the area of urban studies, but more specifically into related 

topics such as the economics of agglomeration, urban transportation, service delivery, 

local governance systems, and fiscal decentralization. Moreover, it provides opportunities 

for funded research projects and peer reviewed academic publications which add value to 

our understanding of urban policy issues. This dissertation is therefore merely the 

beginning of a much larger professional quest to understand the deep socioeconomic 

changes brought about by global urbanization in developing countries. The theoretical 

and policy conclusions discussed earlier in this chapter provide the necessary grounding 

for implementing this research agenda. 

7.3.1 Evaluating the Lahore Bus Rapid Transit Project 
Within the overall theoretical context of new urban studies literature discussed 

throughout this dissertation, particularly in Chapter 3, human mobility is central to 

fulfilling economic growth potential through productive interactions. As Jacobs (1961) 

famously argued, cities are in fact “people systems” hence the accessibility of their public 

transit systems determine the extent to which they provide inclusive environments. In the 

case of Lahore, the 2012 launch of the BRT service marked a significant departure from 

road infrastructure based policies which disproportionately benefit relatively prosperous 

car-owning households at the cost of the majority (Malik forthcoming). Given these two 
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realities, coupled with the robust background to both topics organized in this dissertation, 

studying the Lahore BRT presented the most logical progression of this research. Having 

said this, however, the already scarce literature on Pakistani urbanism is completely 

devoid of any empirically grounded contributions, a gap that would potentially be 

plugged by two forthcoming projects led by this author. 

With these ideas in mind, the author added two recently graduated PhD 

economists to form a proposal team during summer 2014, one based at LUMS as 

Assistant Professor in Economics and the other at Duke University as Post-Doctoral 

Fellow at the Department of Economics. The Lahore partner was recruited for providing 

logistical support to potential fieldwork related to the BRT and its impact on Lahore’s 

society. The collaborator at Duke specializes in randomized control trials, particular those 

using difference in-difference and matching techniques in econometric analysis. Together 

with the team, two successful research grants were recently won, with both providing 

funding for in-depth field research on urban transportation in Lahore to answer both sets 

of questions. The first is a $30,000/- grant from the USAID funded Pakistan Competitive 

Grants Program managed by the International Food Policy Research Institution (IFPRI) 

and is titled “Urban Transportation, Labor Markets and Access to Economic Opportunity: 

Evidence from Lahore’s Bus Rapid Transit System.” The second grant provides 

$120,000/- from the UK’s Department for International Development (DfID) through the 

International Growth Center (IGC) based at the London School of Economics and carries 

the same title. Both projects are underway since fall 2014 and will continue till the end of 

2015 at which point they will result in the following outputs: a full length working paper 
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for each sponsor, a policy brief addressed to the Minister for Planning and Reforms in 

Pakistan and at least one, but potentially more, academic publications.  

Discussing details of each project is beyond the scope of this dissertation, but the 

underlying purpose is to objectively assess the labor market impacts generated by the 

BRT service, which was launched on a 27 kilometer stretch along the Ferozpur Road in 

fall 2012. A post-BRT evaluation of labor market and socioeconomic conditions would 

be undertaken by surveying a subset of the 18,000 households interviewed by Oriental 

Consultants (2011). By comparing the pre- and post-BRT situations using phone numbers 

as unique identifiers, an attempt will be made to isolate the socioeconomic impacts of the 

intervention by comparing matched households in the control (non-BRT serviced) and 

treatment (BRT serviced) zones. Given that a recent study by Altaf (2014) finds that poor 

public transit has created 4-5 labor markets (defined by 1 hour commute radii) even 

within Lahore city, the quasi-experimental approach specified earlier would find the BRT 

service has created any agglomeration effects within the metropolitan region’s economy. 

With the two grants targeting the same topic, as many as 6,000 households within the city 

would likely be interviewed to obtain a robust panel data set which has thus far remained 

elusive for any major South Asian city. 

7.3.2 Political Economy of Urban Service Delivery  
Within the theoretical framing in Chapter 3, the efficient delivery of basic public 

services in cites holds the key to maintaining livability and thereby improving 

productivity (Moretti 2014; Combes et al. 2014; Urban Institute 2013). With all else 

equal, cities offering the best quality and coverage of basic services like clean water 
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supply, solid waste removal, storm water drainage and sanitation are more likely to retain 

both top talent and the most productive firms. Throughout the developing world however, 

the lack of administrative capacity and excessive centralization of powers away from the 

grassroots results in poor service delivery standards, even in the largest and fastest 

growing cosmopolitans. In cities across South Asia and Africa, the likes of Karachi and 

Abuja are both experiencing rapid growth (in terms of size, population and economic 

activity) and deteriorating service delivery standards (Henderson 2000). In fact, many 

large swaths of urban neighborhoods remain either grossly under- or completely un-

served by formal service delivery agencies, which usually include both public and private 

sector entities. Surprisingly, despite international financial assistance worth billions has 

been channeled into improving service delivery standards, the results have remained 

disappointing at best (Ramalingam 2013; Easterly 2006). 

In case after case, both scholars and practitioners find that upgrading fixed assets 

(such as water desalination plants or low leakage pipelines) or importing technical 

solutions (training programs, best practices etc.) are often inadequate responses to the 

challenges discussed above (Jones et al. forthcoming). However, it seems that the real 

battleground in international development relates to fixing the “software” of 

development, i.e. creating effective institutions through appropriate incentive structures 

(Olson 1965) that ensure all parties work toward the singular goal of improving public 

service delivery. As evident in the Lahore case study, the structure of service delivery 

systems are often skewed in favor of rent-seekers (bureaucrats, politicians, land owners 

etc.) who are often in mutually beneficial partnerships with one another (Pierce 2012). 



205 

 

Any technical study of urban service delivery systems would therefore remain incomplete 

without a well-structured analysis of the political economy of service delivery systems.  

With these views in mind, the author assembled a team of researchers at the 

Urban Institute with extensive experience in public financial management and local 

governance systems in several countries. The Institute’s urban service delivery 

measurement methodology (Urban Institute 2013) was further refined, both in terms of 

focus areas and the specificity of questions for local consultants to answer. The categories 

include: effective assignment of functions to the local level; dynamic political leadership 

(new); local control over administration and service delivery; local fiscal autonomy and 

local financial management; and local participation and accountability mechanisms 

(new). Together, these five categories result in a 25 point scale with equal weight given 

to each category, which in turn has either 5 or 10 questions carrying equal weight. Based 

on a detailed marking scheme, local consultants with intimate knowledge of these topics 

allot points to each question along with a detailed explanation and sources of information.  

With an initial seed grant of $10,000 from the Urban Institute, a pilot study was 

undertaken for empirically examining service delivery structures in nine African cities 

across three countries. While the study was in progress, the team won an additional award 

of $60,000 from the IGC to expand the methodology in 48 additional cities across 16 

countries in both Africa and Southeast Asia. With a larger sample size, empirical 

modeling and descriptive statistics would likely produce more robust results that could 

help build a theory of urban service delivery in developing countries. While this 

methodology is firmly grounded in the key tenants of decentralization theory, as 



206 

 

emerging from the works of Olson (1965), Ostrom (1990) and Bahl (1999) besides 

others, it is designed to offer empirical evidence into service delivery structures as they 

relate to outcomes. In other words, from an analytical standpoint the eventual goal is to 

further scale up this methodology to cover all developing countries of the world, 

following the footsteps of World Bank’s Public Expenditure and Financial Accountability 

(PEFA) program, albeit with an urban service delivery focus. 

7.3.3 Cities, Complexity and Agent-Based Modeling 
As mentioned in the introduction to this chapter, this component builds on the 

theoretical foundations provided in Chapter 4 which views cities as CAS that should 

ideally be explored by way of social simulation. The inherent advantages of complexity 

inspired approaches will be discussed by offering comparative analysis vis-à-vis 

equilibrium seeking economic approaches to understanding urban systems. In addition to 

the ABM approach discussed in Chapter 5, this entails undertaking further careful 

analyses to comprehensively compare the complexity perspective on cities to more 

traditional approaches. While the recent contributions in this realm, discussed in detail 

throughout Chapter 4, have been criticized by economists on various conceptual and 

methodological grounds, this proposed stream of research will provide a systematic 

review of both sides of the coin. By using the urban policy context, which both sides 

agree is highly applicable to the complexity debate; the proposed paper will contextualize 

key concepts in complexity theory (e.g. emergence, local optimums and coevolution) in 

more applied policy frameworks. 
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In terms of output, the forthcoming article in JASSS (adapted from the CCM 

presented in Chapter 6) provides the first opening which will now be followed up with a 

review article to analyze the value addition offered by complexity inspired frameworks in 

urban studies (Malik et al. forthcoming). Alternatively, a more applied approach could be 

undertaken for a public policy type journal article that would discuss the potential for 

complexity inspired tools to serve as decision-making aides for urban and economic 

planners. In both options, the underlying purpose would be to fill established gaps in the 

literature on complexity, which are often highlighted by social and physical scientists are 

the major shortcomings of complexity theory. As Beinhocker (2006) rightly said about 

complexity, it is indeed “a revolution very much in the making” hence any follow-on 

research would contribute to this scant yet highly promising realm of research. Finally, an 

attempt would be made to fund this endeavor through seed grants from sources amenable 

to complexity inspired research, including but not limited to the National Endowment for 

Humanities or the National Science Foundation.  
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