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Executive Summary 

 

This review compiles literature on the economic costs of urban form, as defined 

by density, centricity and city size. It shows support for the general conclusion that high-

density monocentric forms and high-density polycentric forms offer the best balance of 

low transportation and infrastructure costs, low environmental impact, and high income-

generation abilities. However, it is worth noting that polycentric cities are not as well 

understood as monocentric cities, and they may be an efficient way of mitigating the 

costs of density w hile still reaping the benefits. Currently, trends in both developed and 

developing urban areas point to de-densification and increasing decentralization and 

fragmentation, existing simultaneously with growth of both population and land-area.  

The economic costs of moving towards lower densities include increased 

transportation costs, increased greenhouse gas emissions per capita, and rising obesity 

rates, in conjunction with decreasing productivity. The costs associated with high-density 

levels include congestion and high land prices. Ultimately, however, more economic 

benefits than costs are present in high-density areas, especially in less developed 

countries. Regarding polycentricity, the current process of decentralization, combined 

with de-densification, is inefficient, provides low levels of public transportation, and 

increases the mileage of commutes. However, there is evidence that higher density 

polycentric forms are the best way to minimize costs of high densities and large 

populations while maintaining benefits arising from these same characteristics. 

The effects of varying levels of city size are interdependent with the effects of 

density and centricity. Increases in city size are understood to correlate with higher 

wages, higher proportions of educated citizens, and higher productivity. These result 

from economies of agglomeration, which are reliant upon increased proximity and scale 

afforded by larger cities. Given the importance placed upon context in this work, there is 

understood to be no uniformly optimal city size, but efficiency in city size is dependent 

upon local features and constraints. 

Due to the costs associated with the movement towards low densities, de-

densification and larger city sizes, there is a drive to craft policies to reverse or contain 

current trends. These are often unsuccessful, and impose unintended costs. However, 

policies addressing market failures, specifically those adjusting prices for congestion, 

development, and environmental impact, show promise. Similarly, the policy 

environment of a city (e.g. centrally-planned versus market-oriented) can also be 

leveraged to have positive effects. Ultimately, cities must contextualize their policies 

within the challenges of path dependency, political recalcitrance, and the durability of 

fixed capital investments, and they must consider the characteristics of the built 

environment, and social and equity concerns, before policies addressing form can bear 

fruit. 

 

  



Introduction 

 

The positive relationship between level of urbanization (as measured by percent 

of population living in urban areas) and per capita income highlights a need to understand 

the factors that drive and shape urbanization in order to illuminate how cities can better 

contribute to development (Paulsen 2012). The cities of both developing nations, where 

urban areas are often centers of manufacturing and growth, and developed countries, 

where cities could jumpstart stagnant economies of the Great Recession, are important 

loci of productivity and innovation (Dobbs et al. 2012; Istrate, Berube, and Nadeu 2011). 

Furthermore, an urban area’s particular form imposes diverse economic costs and benefits 

and has implications for its economic success. Conversley, economic success (or lack 

thereof) has implications for urban size, density, and centricity (Gordon and Richardson 

2012).  

In this work, form is defined through density and centricity;
 1

 discussion of size is 

germane throughout, and complications are introduced through analysis of land use and 

welfare. Both centricity and density are used generally, and their extremes (high/low 

density; mono/polycentricity) are compared. The interaction of density and centricity 

with city size, as measured by population, is used to demonstrate a number of avenues for 

further research and to highlight salient urban dynamics. Generally, increased city size 

produces economies of agglomeration, in which proximity and scale facilitate 

knowledge or human capital spillovers, lessen costs of inputs (e.g. of infrastructure), 

and reduce transaction costs (Brugmann 2009; Rauch 1991; Segal 1976). These 

economic benefits could also be understood as resulting from firms’ access to a larger 

market. As city size increases, however, cost of living, congestion, and occasionally 

inequality (in the case of cities with high primacy shares) also increase (Duranton 2009; 

Kim 2009). These more general effects of city size upon an urban economy could vary 

based upon interactions with other characteristics, such as density or centricity. This 

variance implies that there is no one optimal city size, but that a city can have a 

unique efficient size depending on its own characteristics, a view supported in Batty 

(2008), Capello and Camagni (1999), and Henderson’s (1972) discussions of variations 

in size due to varied specializations. 

The benefits of increased city size are similar to these of increased city density, 

ultimately because they are both derived from the benefits of agglomeration. Both higher 

densities and larger populations foster greater chances for productive encounters or 

knowledge spillovers, and present the opportunity to share infrastructure (and thus have 

lower fixed costs). Thus, when overlaid upon density, it would seem that an increase in 

population size acts as an intensifier of both the benefits and costs of density. The 

relationship of city size to centricity is more complex, and it is conjectured here that the 

costs of city size are felt more acutely in a monocentric city than a polycentric one, and 

thus that a polycentric city can more efficiently support a larger population. 

Research on the effects of centricity and density upon economic growth, 

infrastructure provision, and the environment indicates that high-density monocentric 

forms and high-density polycentric forms offer a balance of low transportation 

costs, low environmental impact, and high income-generation abilities. However, 

there is still debate in literature as to which is more desirable, and there is evidence to 

                                                 
1
 See fig.1, for a matrix comparing the two lenses of analysis. 
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support both viewpoints. Furthermore, research on the drivers of urban form is heavily 

based upon the Alonso-Mills-Muth (AMM) monocentric model of urban spatial 

structure.
2
 While there is evidence that urban forms can be robustly modeled by this 

monocentric theory (Paulsen 2012), we are witnessing strong trends away from 

monocentricity. Additionally, there is some research demonstrating that sub-centers, or 

secondary business districts (SBDs) may exert the same forces upon form as central 

business districts (CBDs), suggesting a need to explore a polycentric model (Durbin and 

Sung 1987). Finally, most urban form models like the AMM model rely on the context of 

developed countries and formal economies, neglecting the unique opportunities and 

constraints of developing countries and the possibly varied effects upon informal 

economies (Brugmann 2009; Dowall and Treffeisen 1991). 

Though there are generally agreed upon costs and benefits to certain forms and 

configurations of urban areas, form is dynamic and a city that is now dense could become 

less so, or vice versa. The current trends in both developed and developing urban 

areas point to de-densification and increasing decentralization and fragmentation, 

existing simultaneously with rapid increase in city size in terms of both population 

and land-area (Anderson, Kanaroglu, and Miller 1996; Angel, Parent, and Civco 2011; 

Istrate, Berube, and Nadeu 2011). These shifts are generally seen as undesirable, but the 

efficacy of policies aimed at directly correcting for these trends is contested.  

However, the broader policy environment in which an area urbanizes has long-

term effects upon the form that the city will ultimately take. For example, the density 

distributions within the cities of Brasilia, Moscow, and Paris can be explained in part by 

the policy environments in which location decisions were made. In centrally planned 

Brasilia, they were decided ex ante; in Moscow, development has occurred largely 

without reference to markets and therefore the city has a relatively flat density 

distribution; and in Paris, location decisions, and therefore densities, were determined 

primarily by markets, resulting in a negative exponential density gradient. Thus, differing 

policy regimes generated cities with vastly different density profiles (Bertaud and 

Malpezzi 2003). Furthermore, altering pricing in cities in order to control for externalities 

demonstrates promise in shaping behavior of individuals to produce more efficient and 

productive city forms (Brueckner, Mills, and Kremer 2001; Gordon and Richardson 

1997).   

The difficulty of crafting effective urban policies demonstrates that the orderly 

implications of urban economics summarized previously are difficult to realize. In order 

to be relevant, recommendations must be situated in the larger context of considerations 

of fixed capital investments, questions of human capital, path dependency, and political 

milieus. While this contextualization can complicate the discussion of form, without 

context it is even more difficult to realize effective policies.  

 

Density: Established Costs and Benefits 

Trends 

The question of residential and employment density in urban areas has 

implications for infrastructure provision (e.g. transportation), the environmental effects of 

                                                 
2
 The AMM model enumerates population growth, income per capita, and agricultural land rents as the 

shapers of urban spatial form. In the model, there is one central business district (CBD) that is the nexus of 

employment. Land costs fall as one moves further from the center, and further from employment. 



conurbations, and the productive and income-generating abilities of an area. Residential 

and employment densities are experiencing marked shifts, with lower densities becoming 

the dominant trend as the built-up area of cities increases more rapidly than urban 

population. For example, from 1990-2000, richer countries saw their built-up area 

increase at five times the rate of population growth, whereas poorer ones grew at twice 

the rate of their population growth (Angel et al. 2005). Therefore, while there is 

significant movement towards greater urbanization around the world in terms of 

the share of national and global populations living in urban areas, urban areas 

themselves are undergoing a process of de-densification (Satterthwaite 2007). These 

effects are different in countries depending on their level of income; richer countries see 

de-densification at a more rapid pace than poorer countries do (Angel et al. 2005).  

In both developed and developing countries, however, the drivers of de-

densification include the affordability of personal motorized transportation, urban 

policies that favor road-building and home-ownership, increasing income per 

capita, individual preferences, subsidies to homeowners and infrastructure, and 

changes in economic structure (Angel 2007a; Arias and Borja 2007; Charoentrakulpeeti 

and Zimmermann 2008; Diez 2010; Ewig 1994; Gordon and Richardson 2012; Persky 

and Wiewel 2012; UN Habitat 2012). The de-densification trends imply an increasing 

amount of energy use for transportation and electricity, which raises the emission of 

greenhouse gases and negatively affects the environment (da Silva, Costa and Brondino 

2007; Newman and Kenworthy 1991). This is a concern for policymakers, as the trend 

towards lower densities implies the need to address the associated costs (Anderson, 

Kanaroglu, and Miller 1996).
 
Schlomo Angel (2007a) argues that the growth of built-up 

areas and de-densification are inevitable, and recommends that governments plan in order 

to accommodate these trends. Policies should be adapted to expand jurisdictions, arterial 

grids, and infrastructure in order to prepare, given that the costs of not doing so are 

greater than the costs associated with lower densities themselves. 

 Though this de-densification is established in urban literature, there is some 

evidence that, for varied reasons, the low-density trend could be reversing itself and 

redirecting towards medium- to high-density polycentric forms. In the United States, 

“boomburbs,” large suburban areas that have seen a recent surge in growth, are some of 

the fastest-growing US cities. They have begun to develop through infill in order to 

cultivate multiple high-density centers that concentrate both employment and housing 

(Berube, Katz, and Lang 2005; Lang, Nelson, and Sohmer 2008). A case study of Spain 

in recent years also shows a trend towards increasing densities, which may be driven by 

new economic activities in the “knowledge economy” that require face-to-face 

connections and human capital spillovers, and thus higher employment densities or larger 

populations (Arias and Borja 2007). At the end of the 20
th

 century in Bogotá, increasing 

polycentricity was accompanied by increasing densities, as the middle and upper-classes 

began to favor multifamily buildings over single-family homes, often for reasons of 

safety (Dowall and Treffeisen 1991). Finally, the trend could be driven by policy-makers’ 

awareness of the dominant trend and its possible negative effects. The effects of these 

policies are discussed in subsequent sections.  

 The density within a city itself is dynamic and driven by varied factors. According 

to evidence presented by Alain Bertaud and Stephen Malpezzi (2003), the population 

density gradient in a monocentric, market-driven city will be highest central business 
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district, CBD (the assumption being that that is where jobs are located), and will decline 

exponentially moving outwards, based on a similarly shaped price-of-land gradient.
3
 This 

aligns with the traditional AMM model of cities where there is a downward sloping, 

continuous rent function emanating from the center of the city. Given this decreasing 

price of land further from the center, individuals will be able to afford larger plots and 

thus live in lower densities (Mills 1980; Dubin and Sung 1987). In centrally planned 

economies, policies are imposed without regard to the market signals, and distorted 

density gradients that are flat or inverted can arise. These tend to be less efficient than the 

high-density, monocentric forms created in market-oriented cities (Bertaud and Malpezzi 

2003). Therefore, not only is the relative density of a city important, but its individual 

density profile merits consideration as well. 

 

Low density cities 

 The compact cities movement, new urbanists, and smart growth proponents alike 

are quick to identify the costs of low densities, citing, for example, that transportation 

costs, and more broadly, infrastructure provision costs are higher with lower densities 

(Angel 2007a; Glaeser, Kolko, and Saiz 2001). Public transportation provision, therefore, 

is less than in higher density areas and trip length is longer (Gordon and Richardson 

1997; Lang, Nelson, and Sohmer 2008; Stead and Marshall 2001). It is unclear how city 

size interacts with transportation provision and density, though one could extrapolate that 

city size is positively correlated to transportation provision given that as the city grows in 

population, the market for transportation rises. This effect would likely be stronger if 

high densities are present and weaker in lower densities. 

Furthermore, there is evidence that innovation, the Schumpeterian driver of 

growth, is lower in low-density areas (Carlino, Chatterjee, and Hunt 2006). Others argue 

that agglomeration economies, and thus their productivity-enhancing effects, cannot exist 

without higher densities (Stead and Marshall 2001; Glaeser, Kolko, and Saiz 2001). The 

latter of these critiques carries the implication of lower productivity in low-density cities, 

with indifference towards size, an implication that is borne out robustly by empirical 

study, as a doubling of population density leads to a 6% increase in productivity (Ciccone 

and Hall 1996; Harris and Ioannides 2000). Through this logic, a dense city with a low 

population could be as productive as one that is highly populous at a similar level of 

population density. This implication seems to hold, at least in the case of manufacturing. 

Henderson (1986) suggests that small to medium sized cities can experience the benefits 

of agglomeration economies and increased productivity seen in large cities, as long as 

industries, and thus people, are clustering in more dense configurations.
4
 Thus, the effect 

of density seems to be greater than that of city size. 

There is also a consensus that low-density urban forms are undesirable from an 

environmental standpoint. Empirical studies on the consumption of gasoline, theoretical 

studies of varied urban forms, and case studies all show that density plays a large role in 

                                                 
3
 There is some early research (Dubin and Sung 1987) that looks at price gradients directly and does not 

find this negative exponential relationship. Rather, Dubin and Sung find that housing prices respond 

similarly to CBDs and secondary/suburban business and amenity centers – the primary CBD does not exert 

a dominant influence on the rent gradient.  
4
 This case, however, does not diminish the positive role of increased city size alone, given the fairly 

established economies of agglomeration that come in to play in larger cities. 



energy efficiency, with higher densities leading to greater efficiency and lower levels of 

pollution per capita (Anderson, Kanaroglu, and Miller 1996; Dobbs et al. 2012; Gaigné 

2012; Stead and Marshall 2001). Cities typically have lower levels of per-capita 

greenhouse gas emissions than their national average (Dodman 2009; Newman and 

Kenworthy 1991).
5

 This could in part be explained by the lower costs of public 

transportation infrastructure provision in higher densities (UN Habitat 2010). From this, 

one could conjecture that low-density cities with large populations would have even 

larger negative environmental effects than their smaller counterparts. 

Finally, low-density cities are costly from a public health perspective as well, with 

lower densities being associated with less physical activity. In areas where the trend 

towards lower densities is a result of sprawl (forms created by both de-centralizing and 

de-densification trends), obesity rates increase. This holds in high-, middle-, and low-

income countries (Rydin et al. 2012).  

 In sum, lower densities increase transportation costs, negative environmental 

effects, and obesity while decreasing productivity.  Little research has been done on 

the economic benefits of low densities, but from what is available it would seem that the 

primary benefits are lower rents, and less congestion, the latter of which could increase 

efficiency to offset some of the productivity loss of low densities, (Henderson 2000; 

Harris and Ioannides 2000). These benefits are similar to those posed by small cities, 

given that the costs of both high density and large populations– increased cost of living 

and increased congestion – are similar.  

High densities 

The primary economic benefits of higher densities can be surmised from the 

discussion above, as higher densities are associated with lower transportation costs, 

increased ability to support public transportation, shorter trip-lengths, lower infrastructure 

costs, fewer negative environmental effects, less obesity, and higher productivity 

(Anderson, Kanaroglu, and Miller 1996; Dobbs et al. 2012; Ewig 1994; Frank and Pivo 

1994; Gaigné 2012; Harris and Ioannides 2000; Rydin et al. 2012; Stead and Marshall 

2001; UN Habitat 2010).  

It is traditionally accepted that higher densities foster agglomeration economies 

and knowledge spillovers, which are thought to lead to the aforementioned higher levels 

of productivity (Henderson 2000). However, density alone is not the cause of these 

benefits. As discussed, the relationship between density and city size is intertwined, and 

larger city size can also positively affect the economics of a city because of economies of 

scale. Jeb Brugmann (2009), for example, argues that the two prime causes of the higher 

productivity of cities are their density and their large scale. Together, these can these 

increase productivity and spur growth. 

However, given the existence of congestion in high densities (and in large cities), 

the ultimate impact of higher densities on the cost of transportation to consumers is 

debated. While higher densities support greater public transportation provision
6
 and 

decrease the length of work-home commutes – decreasing the cost of transportation per 

                                                 
5
 Lariviere and Lafrance (1999) explore the connection between density and energy use and find that while 

density does affect energy use, other factors such as value system, standard of living, economic system, and 

geography must also be included to understand a city’s energy-use patterns. 
6
 Angel (2011) finds that 30 people/hectare is the density required to support public transportation, and the 

average in developing cities is 129 people/hectare. 
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commuter – large amounts of congestion can increase commute time and transportation 

costs. This could negate the other positive effects of higher density (Angel 2007a). Large 

congestion costs could also drive the twin processes of suburbanization and de-

densification, as firms leave the center city in search of lower transportation costs and 

rents (Mattesson and Sjoelin 2001). These costs of congestion, however, are largely 

outweighed by the effect of agglomeration economies present in high-density areas. 

Ultimately, more economic benefits than costs are present in high-density areas  

(Gordon and Richardson 2012).   

A related characteristic of urban areas is urban concentration, which can be 

measured using primacy shares. Henderson (2000) proposes that there are “best degrees 

of primacy” for countries, which vary based upon a country’s income level and size. High 

primacy shares imply a high concentration of persons in one city, enabling cities to 

benefit from the positive effects of high density enumerated above. These positive effects 

are most important in countries currently in early stages of economic development, and 

thus, these countries should aim for higher primacy shares. That is, less developed 

countries should endeavor to foster higher levels of concentration than more 

developed countries in order to facilitate economic growth. The ideal degree of 

primacy for more developed countries is lower because high levels of density can cause a 

city to become high-cost (e.g. congestion costs could reduce efficiency and growth). The 

benefits of urban primacy, however, should be tempered by evidence that some primate 

cities are such because of distorted and unequal political treatment. Primate cities that 

receive preferential treatment by the state disadvantage smaller cities, are harmful to 

efficiency and nation-wide development, and could lead to spatial inequality (Duranton 

2009, Kim 2009). Thus, there seems to be a beneficial level of primacy that is country- 

and context-specific. 

The many benefits of higher densities, however, should not lead one to uniformly 

advocate for policies that enforce high densities. Aside from their frequent failure, high-

density-promoting policies implemented without context could impose unintended 

costs. For example, a sudden increase in density or size without careful planning can 

stress existing infrastructure and social services as seen in the case of Dakar (Cohen 

2007). Furthermore, the cost of living seems to increase with city size and is not always 

accompanied by higher wages, meaning that policies intended to increase density by 

increasing population and city size may have the unintended effect of making life more 

difficult for the city’s residents (Duranton 2009). Unwavering dedication to high densities 

could also cause policy makers to ignore and thus not plan for the undeniable trends 

towards de-densification. The costs of ignoring and not adapting to these trends could be 

significantly greater than the costs of the future lower densities (Angel 2007a). 

Furthermore, the benefits to density rely upon economies of scale and agglomeration; 

these take in to account the reality present in many developed countries, but neglect the 

informal economy that plays a strong role in developing country economies (Brugmann 

2009; Duranton 2009). This lacuna in the literature could be explored to demonstrate the 

effects of urban form upon informal economies and vice versa. 

Rather than micromanage cities in to high-density forms, governments and 

policymakers would do well to guide cities through ongoing monitoring projects and 

enact policies that both respond to market forces and adjust for price distortions (Bertaud 

and Malpezzi 2003).  



Centricity: An Unresolved Debate 

Trends 

The concept of centricity, or the concentration of jobs and housing in one or 

multiple nuclei, is complex, and literature discussing the costs and benefits of different 

configurations of urban centers is less developed than that discussing density. 

Polycentricity itself is difficult to define – is a large polycentric region such as the Dallas-

Fort Worth metroplex comparable to one with fewer citizens but higher density? Effects 

resulting from interactions of size and density with centricity are unclear, but there is a 

general agreement upon trends of centricity: globally, cities are seeing a transition 

from primarily monocentric forms to forms which adhere less to a strong 

monocentric pattern and occasionally take polycentric forms as employment and 

housing centers are dispersed from the center city (Angel 2007b; Dowall and Treffeisen 

1991; Gordon and Richardson 2012). These trends towards polycentricity as manifested 

presently are accompanied by a movement to lower densities. The move can be treated as 

a “natural” evolution, which occurs as high costs and congestion incentivize the move 

further away from a singular high-density CBD. However, there is also evidence that the 

shift has been incentivized by government policies and personal preferences (Jenks 2008; 

Mattesson and Sjoelin 2001). Regardless of the cause, the trend towards decentralization 

is clear, but its ultimate economic impact is not (Gordon and Richardson 2012).  

A different analysis of the de-centralization of urban areas posits that 

globalization and postmodernism drive the fragmentation of urban areas. Through this 

lens, fragmentation can be understood as the importation of urban typologies from the 

periphery to the center. For example, the privatization of formerly public lands in the 

CBD fragments and de-centralizes cities by creating exclusionary enclaves (Kozak 2008). 

Fragmentation can also manifest itself through the development of communities that are 

secluded and removed from the central city, as is the case in Bangkok. Here, accelerated 

road construction, a growing middle class, and shifting preferences have made gated 

communities more common, and have introduced urban typologies similar to those 

typically seen in the suburban United States (Graham and Marvin 2001; Karnchanaporn 

and Kasemsook 2008). Communications technology can also drive the fragmentation 

process, as distance becomes less of a barrier to communication. All of these forms of 

fragmentation carry equity concerns, as the division of land, utilities, infrastructure, and 

technology often results in an unequal distribution (Graham and Marvin 2001). They also 

create distinct patterns of spatial inequality, discussed in following sections. 

Centricity can be understood through the lens of suburbanization, fragmentation, 

and varied typologies. As explored in the following sections, a preponderance of 

witnessed trends are decentralizing and de-densifying cities (alternatively referred to as 

sprawl or suburbanization), and have negative economic, environmental and social 

implications. Cities across the globe are decentralizing, often moving towards inefficient 

and unequal polycentric forms, rather than availing themselves of the possible benefits of 

polycentricity.  

 

Monocentricity 

In literature discussing urban form, the monocentric city tends to be the standard 

model examined. Monocentricity gives rise to a single dense CBD, and falling 

densities as one leaves the CBD. There is evidence that this model of high-density 
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monocentricity is the most efficient, most likely to support public transportation, 

and most likely to decrease mileage of commutes, but there is still debate on the 

topic (Bertaud and Malepzzi 2003; Glaeser, Kolko, and Saiz 2001). For example, there is 

some evidence that CBDs are not the prime force shaping the price gradient of a city. 

Instead, Durbin and Sung (1987) found that secondary business centers (SBDs), cultural 

centers, and other amenities similarly affected the price gradient, creating peaks and 

valleys in the supposedly monotonic, negative land rent function of the AMM 

monocentric model. This finding and other have not tempered the reliance upon the 

monocentric model as the standard urban form, and there is evidence that while city 

forms have become more multinucleated, they are still governed by the same forces as 

the monocentric model (Paulsen 2012). 

Nonetheless, the benefits of the monocentric city may be overrepresented, given 

the dominance of and reliance upon the model in extant literature. The AMM model is 

well defined and amenable to manipulation and experimentation, whereas there is no 

comparable polycentric model with which to explore costs and benefits to polycentricity 

in its own right. 

Excessive increases in size or density could minimize or nullify the benefits to the 

monocentric city. As city size and/or density increases, excessive scale could stress 

transportation networks and require higher maintenance costs, increase congestion and 

thus travel costs, and ultimately reduce efficiency. Polycentric models may offer forms 

that can better support this large-scale increase in population. 

 

Polycentricity  

There are two ideas concerning centricity in urban literature that highlight the 

importance of understanding polycentric urban forms. First, the manner in which cities 

are currently morphing in to polycentric forms imposes more costs than benefits. 

Second, if pursued purposefully and with an emphasis upon density, polycentric 

forms could act as a second-best urban solution that is more economically 

advantageous than monocentricity when taking in to account externalities and 

present trends. These two branches highlight the difficulty in distinguishing between 

undesirable sprawl and theoretically desirable kinds of polycentricity (Ewing 1994). 

First, the idea that polycentric conurbations are increasingly becoming the 

predominant urban form is especially relevant in developed country cities (Gordon and 

Richardson 2012).
7

 Of these polycentric cities, both large and small high-density 

polycentric cities should be able to support essential facilities, provide public transport, 

foster less car-dependence, and encourage productivity (i.e. avail themselves of the 

economic benefits of high densities regardless of their non-monocentric nature). 

However, research shows that instead of de-centralizing in to a dense polycentric form, 

urban areas are decentralizing in to inefficient, low-density, fragmented forms 
marked by gated and secluded communities, remote public housing provision, special 

economic zones, and privatization of public space (Jenks 2008). One analysis of the elite 

urban enclaves and far-flung centers of low-income housing in Buenos Aires 

demonstrates that the costs of fragmented polycentricity were higher infrastructure costs, 

lower quality of life, and increased transportation times (Diez 2010).  

                                                 
7
 While some refer to this trend as “sprawl,” I avoid the term as it carries implications about density as 

well. 



Furthermore, as they are developing currently, polycentric forms are 

characterized by lower provision of public transportation, which drives up the 

demand for car-based travel. This increased car travel exacerbates congestion on 

roadways, making cities less efficient, driving up transportation costs, and increasing 

negative environmental impacts. This can be seen in the case of Bangkok, where the 

trend towards polycentricity is accompanied by insufficient public transportation and 

exacerbated by a large population, causing perpetual congestion on the ring roads 

(Charoentrakulpeeti and Zimmerman 2008; Lo 1999).  

Finally, the current trends towards polycentricity may also have equity cost. 

To begin, the predominance of car-based societies that is part of today’s trends implies an 

equity trade-off in that those who do not have access to a car for legal, physical, or socio-

economic reasons, stand at a disadvantage and are unable to fully participate in the 

marketplace (Ewing 1994). Furthermore, these trends often imply an exodus from the city 

center, in favor of distantly located suburban centers, especially in US cities. This 

demographic shift can be seen as a fiscal flight from the center city, placing a heavy 

burden on the now dwindling central-city tax base, resulting in the low-income urban 

centers common in the US today (Persky and Wiewel 2012). Common to US cities with a 

recently depressed urban core is contraction in city size, de-densification, and economic 

decline. The decline of these cities demonstrates that cities that were once beneficiaries of 

the economies of scale and agglomeration can lose their advantage. Further research on 

these cities should explore the interplay of city form and size with economic decline and 

vice-versa in order to understand how and if urban form can mitigate decline.   

This spatial distribution of inequality that centers the poor in inner cities is not the 

only pattern that arises, however. As an alternative, there are cases like that of Buenos 

Aires, where the equity concerns run the opposite direction –low-income housing is 

provided on the outskirts of the city, or individuals live in removed squatter communities, 

and the wealthy remain in the center city or in isolated gated-communities situated on 

highways, where they are closer to infrastructure, and have lower transportation costs 

(Diez 2010). Thus, the spatial inequality that arises from today’s trends towards 

polycentricity is shaped by housing policy, transportation costs, fuel costs, and car 

ownership. Literature addressing these variables and their impact upon the form of urban 

inequality could be expanded in order to develop a deeper understanding of 

fragmentation and polycentricity.  

The second branch of thought on the role of centricity suggests that polycentric 

cities are a way to minimize urban costs and maintain the benefits (Cavailhès 2007). 

For example, in a hypothetical cost-benefit analysis of the decision between locating a 

firm in the city rather than in a suburban center, firms may face lower costs yet similar 

benefits in dense suburban areas when compared to the city center. This causes a 

tendency for firms to prefer polycentric forms (Persky and Wiewel 2012). As firms 

increasingly locate in suburban centers or SBDs, travel costs could remain constant or 

decline when compared to those of a monocentric city, as commutes are often within or 

between suburban centers, rather than from the periphery to a single CBD (Anas 2012; 

Gordon and Richardson 2012; Stead and Marshall 2001). Furthermore, some posit that in 

the second-best world where congestion costs are un-priced, polycentricity may be 

socially needed, not simply preferred by firms, to decrease the externality of increased 

congestion (Anas 2012). Large cities could temper this possible decline in travel cost, 
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however, as if there is a large amount of car-based travel, congestion could rise to meet 

that of monocentric forms  

 In terms of environmental effects, polycentric forms may be a realistic 

compromise between reduced energy use and accessibility that is not afforded by 

monocentric urban forms (Anderson, Kanaroglu, and Miller 1996). For example, in 

Gaigné (2012), if morphology and city size are both endogenously determined, and the 

movement of firms is allowed for, policies that encourage high densities in monocentric 

cities increase the emission of greenhouse gases. Conversely, policies that encourage 

creation of dense SBDs increase welfare and decrease greenhouse gas emissions. Finally, 

experiments with policies to promote multinucleated cities in the US that are transit-

oriented, support mixed-use developments, and preserve open space have shown success 

in balancing low energy use and increased welfare (Anderson, Kanaroglu, and Miller 

1996). These proposed benefits of polycentricity are not without their detractors, who 

claim that while beneficial polycentricity is theoretically possible, in reality it will 

produce cities that are unfriendly to public transit and inequitable in many ways (Bertaud 

2004).  

With current information, it is clear that current trends towards polycentricity are 

undesirable and that a more consciously pursued polycentricity could be more beneficial.  

 

Mixed Use Development 

 Urban form also varies in development style, not only density and centricity, 

highlighting the need to discuss mixed-use development. Developments that contain 

diverse uses at city, neighborhood, block and building levels can be considered “mixed-

use.” These types of development seem to multiply the benefits of increased density, and 

mimic the theoretical benefits of polycentricity. In the United States, mixed-use 

development stands in contrast to the zoning codes that became popular in the early 20
th

 

century, upon which many cities were built (Grant 2002). In the post-war era, mixed-use 

developments gained in popularity, a sentiment perhaps best encapsulated in Jane Jacob’s 

support of fine-grain mixed-use development as a way to create a diverse and vibrant 

community. Proponents argue that mixed-use development reduces dependency on 

single-occupancy vehicles – thus reducing environmental impacts of conurbations – 

maximizes infrastructure use, offers more housing options for small families, 

revitalizes depressed neighborhoods, and preserves urban vitality. Opponents 

propose that because mixed-use is so loosely defined and ambiguous, it is not an effective 

tool for urban development or regeneration. They also propose that there are negative 

public health effects of some types of mixed-use development, and that the effects cannot 

be easily mitigated on a city-wide level (Grant 2002; Hoppenbrauwer and Louw 2005; 

Rowley 1996).  

Some research suggests that mixed-use developments, as measured by the job-to-

housing ratio, have small or nonexistent effects on transportation choices. For example, 

in Giuliano and Small (1993) there is a small but statistically significant effect on work 

commute time, and in Ewing et al. (1996) there is in no relationship with trip frequency 

(both in Stead and Marshall 2001). However, there is strong evidence that mixed land 

use, as measured by an entropy index, is significantly related with reduced single-

occupancy vehicle (SOV) use and increased transit use and walking (Frank and Pivo 

1994).  



 There are several urban planning theories that rely on the supposed benefits of 

mixed use. The compact city movement is one such theory. Its proponents argue that 

compact cities, and mixed-use development by extension, encourage walking and 

cycling, support low energy consumption, and increase social interaction and safety 

(Dempsey 2010). The new urbanist movement also relies upon the positive benefits of 

mixed-use, highlighting walkability, connectivity, multiple transportation choices, 

sustainability, and quality of life as positive effects of adopting new urbanist theories and 

their mixed-use corollaries (Song and Stevens 2012). Furthermore, from a welfare 

standpoint, some argue that the poor are better off in mixed-use developments given the 

increased access to services and public transportation (Burton 2001). These benefits must 

be balanced with the finding there are large negative public health effects in 

economically poor mixed-use neighborhoods, because of the inclusion of heavy 

industries that does not typically occur in wealthy mixed-use neighborhoods (Angotti and 

Hanhardt 2001). 

In practice, mixed-use development seems to emerge organically in the absence of 

strict separationist zoning laws. In Houston, where there is no city-wide zoning, but there 

are neighborhood-specific covenants, the areas which had the fewest governing 

covenants also had the highest proportion of mixed use development and highest 

proportion of renters (Qian 2008). Organic, incremental development in Tokyo post-

WWII also produced higher incidence of mixing (Echanove, Matias, and Srivastava 

2012). Finally, New York City has arguably the most mixed-use development in the US, 

as a result of having developed in part prior to the zoning laws of the 20
th

 century 

(Angotti and Hanhardt 2001).  

These trends seem to indicate that mixed-use developments offer economic and 

transport benefits that must be balanced with the negative health effects of certain 

kinds. It is also clear that it is easier to preserve and further develop existing mixed-use 

areas than it is to create one de novo. Policymakers should bear this balance in mind 

when seeking to promote mixed-use development.  

 

Effects of Policies  

Given the economic benefits to high density, the debated effect of polycentricity, 

and the promises of mixed-use development there have been several attempts at 

designing policies to encourage density, limit decentralization and mix land uses. 

Similarly, there have been many policies to curb the increase in size of cities, by limiting 

migration in to urban areas and restricting population growth (Angel et al. 2005). Many 

direct, short-term policies do not have their intended effects. Policies directed at 

containing growth and raising density through limitations, which are frequently framed in 

the sense of “limiting sprawl,” are particularly vexed. For example, policies intended to 

restrict expansion through curbing car use, or by creating urban growth boundaries 

(UGBs) have both encountered only mixed success in the US (Gordon and Richardson 

2012; McConnell and Wiley 2012). Proponents of UGBs argue that development in cities 

like Portland has become more contiguous, that public service provision cost has declined 

and open space has been retained (Song and Knapp 2004). Others cite difficulties in 

selecting an effective UGB size, and the failure to sufficiently raise density as reasons for 

which UGBs are wont to impose higher costs than benefits (Nelson and Moore 1993; 

Song and Knapp 2004). Other restrictive policies such as those seeking to directly limit 
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emissions and energy consumption, increase public transportation, limit population 

inflows, or preserve green space have also been ineffective (Angel, Sheppard, and Civco 

2011). Likewise, severe limits (e.g. on floor-area ratios, FARs) can exacerbate de-

densification trends, causing unnecessary sprawl and decreasing welfare of urban 

families (Brueckner and Sridhar 2012; Bertaud and Brueckner, 2004). The shortcomings 

of these policies which rely on strict limitations could stem from, political fragmentation, 

competing interests, discord between bordering jurisdictions, and tensions between 

varying level of governance which restrict the ability of policies to explicitly control 

density and centricity trends. 

 While government policies directed specifically at reversing trends of de-

densification and de-centralization may be ineffective, policies indirectly addressing 

undesirable trends through tackling market failures, specifically by adjusting prices 

for congestion and environmental impact, have shown promise in increasing welfare 

and mitigating externalities. These policies allow for the socially necessary amount of 

de-densification and city footprint growth while adequately pricing externalities, notably 

that of congestion (Brueckner, Mills, and Kremer 2001; Gordon and Richardson 1997). 

For example, because vehicle miles traveled and fuel usage are responsive to price, 

policies adjusting these prices can minimize the externalities of congestion and 

greenhouse gases (Duranton and Turner, 2009; Sterner 2007). Even in second best 

situations, in which road and vehicle users are not charged their exact marginal utility, 

congestion pricing schemes could ameliorate externalities and increase welfare (Verhoef 

2005).  

 

Equity Considerations 

There is not one form that is inherently more equitable than another; both high 

and low density forms can provide better opportunities for one group over another, and 

the same goes for polycentric and monocentric forms. Even the compact city, which has 

been lauded for its supposed benefits, does not intrinsically confer greater equality 

(Burton 1999). Instead, equity considerations should be analyzed in a contextual manner. 

That is, one can speculate on the effects of policies upon equity only at the intersection 

between form and other urban characteristics. For example, in the traditional monocentric 

model, both the concentration of services in a CBD, and the form’s friendliness to public 

transportation could make facility and service access more equitable than in a 

polycentric, car-dependent form, assuming the modal shift to public transportation occurs 

in the monocentric city (Burton 1999). This type of intersection also merits application 

when considering environmental concerns. For example, there is evidence that increasing 

density in monocentric cities will decrease emissions only if there is a simultaneous 

modal shift to using mass transportation (Gaigné, Riou, and Thisse 2012). In both of 

these examples, form intersects with transportation mode to have implications for equity 

and the environment.  

In addition to these trends emerging from intersections of density and centricity 

with other urban characteristics, the planning process and policy environment in which 

certain urban forms are pursued merits consideration. Independent of the effects of 

their recommendations, planners and policy makers can influence equity through 

their processes of planning. This can occur explicitly, when affected populations are left 

out of the planning process, and unintentionally, when consequences of urban policies are 



left unanalyzed.  

The former concern, lack of community consultation, repeats itself in the 

literature for both its importance and difficult implementation (Ahmed, Lu, and Ye 2009; 

Basiago 1999; Robinson and Shaw 1991). The latter, harmful effects on equity through 

unintended consequences, is perhaps more pernicious, given that it is part-and-parcel of 

supposedly beneficial policies. For example, the policies many cities pursue in order to 

revitalize their CBD and incentivize downtown job-growth could be economically 

inefficient misallocations of resources from the point of view of pro-poor planning 

(Heikkila et al. 1988). Similarly, the focus upon preservation of green space could come 

at the cost of overcrowding in low-income areas of the city (Arnott, Anas, and Small 

1997). The observed trend that policies implemented with the prime objective of 

achieving a particular form (e.g. to limit outward expansion, or put a cap on density) 

through restrictions such as FAR limits and urban growth boundaries are particularly at 

risk of harming welfare (Bertaud and Breukner 2005) could also be due to the omission 

of careful analysis to identify consequences of policies. These examples demonstrate the 

need to explore equity trade-offs to policies before they become established unintended 

consequences. 

Active community consultation and careful analysis to avoid unintended 

outcomes may still not remedy lack of equity in urban planning. Both of these could 

contain blind spots caused by the use of rigid definitions of urban density, centricity and 

mixed-use development. Variants of density, variants of centricity, the intersection of the 

two with one another, and the intersection of the two with other urban characteristics like 

transportation and land use, will produce vastly different equity effects and urban fabrics. 

For example, as Foster (2011) discusses, Dharavi’s low-rise variant of high-density 

functions well in terms of spurring productivity. When planners attempted to replace the 

low-rise density with high-rise density, ostensibly to preserve productivity and increase 

quality of life, productivity fell, and the project was abandoned. Similarly, the granularity 

of mixed-use developments could have different equity effects in different cities, 

countries, and regions.
8
  

Furthermore, form may not even be the best entry point to the discussion of 

equity. For instance, Burton (1999; 2001) found that high-density public housing and 

locally provided services and facilities are more indicative of equity than compactness 

levels. These possible effects of form and other urban characteristics indicate a need for 

integrated urban policies to address equity issues (see Basiago (1999) for case studies). 

Planners and policymakers should take care to consider both the physical manifestations 

of their policies, given that one theoretical form can take many physical and practical 

shapes, and the possibility that other urban characteristics may come in to play when 

considering equity.  

 

Concluding Remarks and Recommendations 

 This work has endeavored to clarify the costs and benefits to different extremes of 

density and centricity while incorporating considerations of size, land use and equity. Of 

the four constellations of different levels of density and centricity, presented in fig. 1, the 

                                                 
8
 Fine grain mixed-use, such as the mixing of business and residential tenants in individual buildings, 

stands at the opposite end of the spectrum from large-grain mixed-use development, which would deal with 

large tracts of land. 
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combination of high density, monocentric (HDMC) characteristics is the depiction of the 

traditional, efficient, city. The HDMC city is used in most of the literature reviewed here 

as a baseline from which trends are analyzed and costs calculated. The benefits of the 

HDMC form are the ability to leverage knowledge spillovers, and agglomeration and 

scale economies; a reduced per-person environmental impact; increased economic 

productivity and innovation; a higher use of public transportation; and shorter travel 

distances. These benefits are also cited when discussing benefits of increased size, 

suggesting a need to further parse out the benefits of size from those of density. 

Similarly, both large and dense cities face increasing costs of congestion and high rents.  

 A branch of research exploring polycentricity challenges the preeminence of the 

HDMC model, by positing that polycentricity is not only a trend, but also is necessary to 

address the shortcomings of the monocentric model. Research promoting the benefits of 

polycentricity suggests that it can mitigate the costs associated with HDMC cities, 

namely high costs to firms, and congestion. If the polycentric form is also dense (HDPC), 

polycentricity offers a way of still harnessing the benefits of density, while addressing the 

costs through an amount of de-centralization. Through this lens, the benefits of the HDPC 

form are equal to or greater than to those of the HDMC form. By mitigating urban costs, 

HDPC cities could also support cities with greater populations. Conversely, increases in 

city size could better serve economies of polycentric cities than their monocentric 

counterparts, given the former’s ability to mitigate costs. Therefore, on a theoretical level, 

the benefits to certain urban forms are well established, yet in practice there is no 

universal panacea.  

 From this research, it would seem that high-densities can generally be 

promoted for cities, with the understanding that there could be unanticipated 

negative externalities, such as congestion and increase in housing prices, and that high 

densities can vary in manifestation, and high-rise high density may not be appropriate in 

all situations. Furthermore, high-density form may have exaggerated negative effects in 

monocentric cities or, conversely, boosted positive economic effects in mixed-use 

developments. To this end, fine-grain mixed-use developments can be also be 

promoted for cities. Both of these recommendations stem from their promotion of public 

transportation, economic efficiency, and possibility for strengthening equity and 

accessibility. A final recommendation stems from the conclusion that unguided trends 

towards polycentricity or decentralization are inefficient from economic and social equity 

perspectives. Therefore, cities should strive to create comprehensive planning 

mechanisms that mitigate undesirable trends, such as decentralization and de-

densification, and maximize the benefits of non-monocentric forms.  

 Regarding the literature more generally, support for both the HDMC and HDPC 

models is longstanding, and polycentricity is not a new concept. However, literature that 

discusses polycentricity in its own merit is sparse, and it would appear that ideas 

supporting polycentricity have failed to gain traction. This could be because 

polycentricity is difficult to define, measure, and evaluate. Literature combining various 

aspects of urban form, such as integration of conversations of size with those on either or 

both centricity and density is also uncommon. This demonstrates a need to both consider 

the interaction between different urban qualities and analyze trends with more granularity 

(e.g. going beyond the oft-repeated idea that high density is beneficial to examine where 

and when high densities are beneficial). Through this more nuanced, and inclusive 



understanding of urban form, research can better contextualize questions of urban 

economic growth, development and equity (for a series of exploratory policy applications 

of this review, see Appendix 2, which follows).  
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Appendix 1 - Figures 
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Fig. 1 - Density and centricity matrix  



 Fig. 2 – Size matrix.  
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Appendix 2 – Policy Applications  

 

The preceding analysis of literature on the effects of urban form can inform 

distinct scenarios and provide policymakers with specific policy objectives. Below, 

lessons are applied to two unique urban realities: the first in which density is at a high 

enough level to support public transportation and leverage economies of scale and 

agglomeration, yet investment in productivity and enhancing infrastructure is low; and 

the second in which density is also high, yet trends are moving the form towards a more 

de-centralized and less-dense shape. 

African cities possess some of the fastest urbanization rates of all cities, stressing 

unprepared conurbations with the needs of thousands of new residents. Pre-existing 

infrastructure provision tends to be low, informal settlements dominate urban landscapes, 

and there is a need for higher levels of productivity that is both poverty-reducing and 

equality-enhancing. From a theoretical perspective, the benefits of increased levels of 

population density could be many – increased productivity, more efficiently used 

infrastructure, more viable public housing, and development of equality- and 

productivity-enhancing public transportation systems. In reality, many cities like these 

already have very high levels of density
9
 that are holding steady or increasing, but they 

lack the provision of infrastructure and services, formalization, and secure land tenure. 

For example, in cities such as Lagos, which has underdeveloped sewage-treatment and 

transportation infrastructure, efforts should be made not to further increase population 

density, but to focus investment upon improving infrastructure and public transportation 

in order to capture the benefits of high densities. Policy objectives in cities like Lagos 

could include: increasing access of formal and informal residential areas to public 

services and infrastructure; and encouraging the adoption of mixed land uses, even in 

already developed areas.  

For cities in which decentralization and de-densification are salient trends, 

mitigating the negative effects of these trends should be a high policy objective. Many 

large cities in South-East Asia are experiencing unplanned and uncontrolled 

decentralization in to mega-regions, and are experiencing the costs outlined in the 

preceding discussion. In the last few decades, for example, Bangkok has been expanding 

in an unplanned, leapfrog fashion along major highways through low-density, single-use 

developments (McGee and Robinson 1995).  Since this is unplanned, de-centralization 

cannot leverage the possible benefits of polycentricity. Policymakers should aim to regain 

control of the pattern of development by creating policies that incentivize the 

development of high-density and mixed-use developments, rather than allowing distorted 

markets to continue incentivizing the creation of far-flung enclaves.  In order to mitigate 

the negative effects of the recently built lower-density areas, these should become foci of 

investments aimed at bringing in public transportation access so as to dull the negative 

effects of increased SOV use.  

 

 

 

 

                                                 
9
 Angel (2011) finds that 30 people/hectare is the density required to support public transportation, and the 

average in developing cities is 129 people/hectare. 
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