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Abstract: A wide range of studies supports the assumption that levels of socio-
spatial polarization, segregation, and exclusion are rising in global cities over 
the past decades as a direct outcome of certain global processes, such as the 
deindustrialization process, its associated changes in division of labor, and 
declined redistributive power of the welfare state. However, that assumption – 
known as the polarization thesis – is criticized based on several contentions, 
including the oversimplification of the global/local interplay by overlooking 
the role of local contingent factors that may modify, intensify, or reverse the 
expected socio-spatial outcome in individual cities. This study aims to capture 
the hybrid nature of the socio-spatial outcomes of global cities by proving that 
the complex process of restructuring of cities is a form of structural and chrono-
logical hybridity. Through providing a solid empirical ground for investigating 
the general applicability of the socio-spatial polarization thesis, as well as eval-
uating the influence of local contexts of cities on the outcomes of urban change. 
The research offers a theoretical review of the multifaceted restructuring of 
global cities. Then, the macro trends of global economy are linked to their micro 
outcomes (segregation patterns within cities), through understanding the im-
plications of cities’ economic functions on local urban policies and housing 
markets. Finally, the changes in socioeconomic segregation over the past dec-
ades are calculated for a large dataset of 66 global cities. The collective result of 
the analysis shows the downfalls of the generalized hypothesis. While the dis-
cussion of individual cities highlights certain contextual particularities, that are 
contributing to the production of unique socio-spatial configurations in differ-
ent global cities. 
 
Keywords: hybridity, global-local interplay, polarization, segregation, cities. 
 
 
 
INTRODUCTION 
 

The use of ‘hybridity’ as a notion to describe the mix-
ing of ‘cultural’ forms1 is extended to include other types 
of ‘mixing’ of institutional (de Ruijter 1996), organization-
al (Oliver and Montgomery 2000), and structural forms of 
social organization (Nederveen Pieterse 2001). I here ar-
gue that the concept of ‘hybridity’ can be further extend-
ed to describe the process (and outcomes) of spatial changes 
taking place in urban areas as a result of globalization. In 
order to reach this conclusion, the article challenges one 
of the popular theories on the socio-spatial transformations 
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within global cities; known as the ‘polarization thesis’ 
(Kloosterman 1996; Hamnett 2001; Burgers and Musterd 
2002; Mingione 2005).  

In brief, socio-spatial configurations of post-industrial 
cities are repeatedly referred to as dual (Mollenkopf & 
Castells 1991), divided (Fainstein et al. 1992), fragmented 
(Burgers 2002), polarized (Sassen 1991; Friedmann 1986), 
and segregated (Massey and Denton 1993; Madanipour 
2003). This seemingly ‘standardized outcome’ of growing 
dualization and polarization in cities since the 1970s is 
often explained by the declined manufacturing industries, 
along with the expansion of producer and consumer ser-
vices, where the shift in cities’ economic base contributes 
to other changes in their occupational and income struc-
tures, due to the resultant increase in supply of highly-
skilled and highly-paid jobs on one hand, and low-skilled 
and low-paid jobs on the other (Friedmann 1986; Sassen 
1991). Moreover, since professional workers are increas-
ingly moving cross-borders as their firms operate global-
ly, while low-skilled immigrants, illegal immigrants, and 
asylum seekers are also needed for low-paid jobs2 (Sassen 
2001; Castles 2002). Then, polarization is expected to not 
only refer to the increased gap between different income 
groups, but also the gap is widening along lines of race 
and ethnicity3 (Sassen 2001; Castles 2002). 

Despite the fact that polarization thesis is widely ac-
cepted and supported by numerous studies on cities from 
around the world, yet, the generalized nature of polariza-
tion thesis and its alleged applicability on diverse global 
cities are questioned. As, the possibility that similar socio-
spatial transformations are shared by different cities re-
gardless their local contexts is derived from acknowledg-
ing economic globalization as the key driving force be-
hind urban change (Castells 2000; Taylor 2000; Sassen 
1991; 2006). If this is the case, then the global/local inter-
play is merely referring to the impact of powerful global 
processes on the local settings within cities, while the im-
pact of cities’ local contexts is minimal, or as Goldsmith 
puts it “trivial, like a butterfly's flight affecting the wind” 
(2000; 39). As a result, the presumed unproblematic influ-
ence of local contexts contributed to the tendency in glob-
al cities’ literature to generalize the increased socio-spatial 
polarization as the main outcome of cities’ new functions 
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in the global economy. However, by challenging the sig-
nificance of economic globalization based on the credible 
assumption that other existing political, social, cultural, 
spatial structures are creating distinct local contexts for 
cities, which may alter, reverse, or intensify the resultant 
transformations in individual cities (Marcuse and Van 
Kempen 2000; Van Kempen 2007). Then in this case, cities 
are not expected to show similar tendency for increased 
polarization. Instead, the socio-spatial transformations in 
different cities are a result of the interaction between global 
processes and local situations in each individual city, 
where this interaction is a form of; first, a ‘structural hy-
bridity’ (Nederveen Pieterse 2009) among several organi-
zational spheres ranging from global to regional, national, 
municipal, and local, to finally produce unique – non-
generalizable – outcomes for individual cities. And se-
cond, a ‘chronological hybridity’ as the resultant spatial 
outcome depends and defined by the fusion of historical 
layers of earlier spatial developments within each city 
(Massey 1984; Kesteloot 2000; 2005). 

In the light of the above, this study supports the claims 
of the hybrid nature of spatial changes by disproving the 
general applicability of the polarization thesis, which in 
turn negates the oversimplification of the global/local in-
terplay, and stresses on the influential role of local con-
tingencies in reshaping the outcomes of global economic 
processes. The conclusions of the study are based on an 
extensive analytical study performed over 66 global cities. 
The article is organized into four sections; the first section 
provides a brief review of the polarization thesis, with a 
special focus on the expected spatial structures of the pre-
sumably socially polarized global cities. The second sec-
tion highlights a number of ‘local contingent factors’ (see 
Marcuse and Van Kempen 2000 for details) that might be 
relevant to the resultant outcome of urban change. The 
third section represents the data and method deployed in 
the analysis process. The final section presents the find-
ings and conclusions of the analytical study. 
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GLOBAL CITY, POLARIZED CITY? 
 

In the light of the world/global city discourse, socio-
spatial polarization is a product of a sequence of macro 
economic developments that are taking place in cities 
since the 1970s. Concisely, the sequence of macro eco-
nomic developments started with the drastic decline in 
the manufacturing industries – such as steel production 
and textiles – in major cities, along with the rise of service 
industries – such as legal, and banking services (Beauregard 
& Deitrick 1995; Sassen 2001). This process of deindustri-
alization was associated with another ‘global process’ that 
is ‘despatialization of production’, which refers to the 
spatial shift of manufacturing industries from western 
cities to third world cities (Sassen 1990; Beck 2000). In the 
early 1980s, the rise of the new communication technolo-
gy have facilitated the despatialization process by open-
ing the door for production sites to be located offshore, 
remotely from their main headquarters (Bluestone & 
Harrison 1982, Friedman 2005). Harvey (2005) argues that 
despatialization of production became a necessity, be-
cause certain locations generate higher profit rates since 
they offer low-cost raw materials and/or low-wage labor. 
However, in order to achieve such level of mobility, mar-
kets for both capital and commodities have to be “open 
across the world so that surplus capital in one territory 
can easily circulate into other territories” (Harvey 2005, 
94). Accordingly, the need for open markets and the boost 
in information technologies (connecting administrative 
centers, production sites, service activities, and their re-
search centers) have led consequently to unprecedented 
level of mobility of capital beyond territorial or national 
borders (Soja 1989). As a result, mobility of capital has 
intensified the geographical competition over international 
investment where every city and region has to compete 
with the others to attract and retain investment (Harvey 
1985b; Kesteloot 2000; Soja 1989; Fainstein 2010). Conse-
quently, competitiveness, rise of service economy, and 
accelerated capital mobility, had contributed directly and 
indirectly to the transformation of the social structure of 
global cities towards more polarization.  

Directly, social structures are expected to reflect the 
changes in the global and regional labor markets that are 
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generated by the process of economic restructuring (Soja 
1985; Castells 1989; Friedmann 1995; Wade 1996; Sassen 2001). 

On one hand, the increased demand for highly skilled 
professionals (or the transnational elite [Friedmann and 
Wolff 1982]) to support the advanced producer services 
has created a ‘high-income stratum’ of workers (Sassen 
2001), such as entrepreneurs, executives, and financial 
advisers (Andersen 2002; Castles 2002). Their growing 
number in global cities is assumed to be a direct outcome 
of cities’ specific role in world economy as centers of pro-
duction and consumption of advanced services such as 
accounting, advertising, finance (Taylor 2001). Debatably, 
the lifestyle of the transnational elite contributes to the 
revitalization of urban economies, offers a wide range of 
low-paid jobs, and accelerates the gentrification process 
of declining neighborhoods (Sassen 2001; Andersen 2002). 

On the other hand, the demand for low-skilled work-
ers has also increased as a result of the competitiveness 
among transnational firms, because in order to increase 
their profits, they tend to reduce the cost of their services 
through subcontracting or employing undocumented im-
migrants (Soja 1989; Martin & Miller 2000; Sassen 2001). 
Also, low-skilled worker are needed to support the ser-
vice industries in terms of transportation, cleaning, con-
struction, etc. (Sassen 2001; Castles 2002), as well as sup-
porting restaurants, shopping and entertainment activi-
ties in gentrified neighborhoods (Logan 2000; Sassen 
2001). The result is the growing of a ‘low-income stratum’ 
of workers (Sassen 2001) including low-wage services 
workers, flexible workers (part timers or temps) and ‘3D-
jobs’4 workers (Kesteloot 2000; Mingione 2005; Ritzer & 
Ryan 2011). Moreover, the disadvantaged population group 
also includes the unemployed, as the drop in demand for 
manufacturing workers due to deindustrialization, or, the 
computerization of the workplace (Ritzer & Ryan 2011) 
sent workers lacking certain skills to unemployment or 
poorly paid service jobs. 

Indirectly, economic restructuring is accompanied by 
a number of political reforms, which in turn, contribute to 
the further severity of the socio-economic polarization in 
global cities. As, it is argued that national governments 
became ‘powerless’ in the face of cross-border competi-
tiveness of globalization (Grey 1996; Harvey 1985a), and 
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yet even more involved in facilitating business activity 
(Panitch 1998). Tickell and Peck (2003) define this political 
shift as a Neoliberal political manifesto that is parallel to 
the economic trends of globalization, to promote more 
liberal economic environment, and support the free oper-
ation of the market. The implications of neoliberal global-
ization include: firstly, the dramatic decline in the redis-
tributive power of the welfare state (Goldsmith 2000; 
Marcuse & Van Kempen 2000), where the state-spending 
cutbacks affected both the social protection system and 
the services subsidies system (Grey 1996; Beall 2002; Min-
gione 2005). As a result, families of the lower portion of 
the income distribution are placed in very unstable condi-
tions (Martinotti 2005; Van Kempen 2007), as declining 
income and declining subsidies made them increasingly 
vulnerable to negative income shocks caused by illness or 
loss of a job (Massey 2008). Secondly, state-spending cut-
backs were parallel to a wave of privatization of business, 
enterprises, and public services (Sullivan 1987). As a re-
sult, significant numbers of public employees lost their 
jobs (Fernandez et al. 2007) due to the downsizing strate-
gies adopted by the privatized enterprises (Burke & 
Cooper 2000). While privatization of basic services lead to 
increase in services costs and created difficulties in access-
ing crucial sectors such as health, education, and housing 
for large sector of the population (Ritzer & Ryan 2011; 
Mingione 2005; Van Kempen 2007). Overall, the declined 
(or the market oriented) role of the state has originated 
new risk areas for disadvantaged population, which led 
polarization tendencies to persist (Martinotti 2005). 

So far, the rationalization of the polarization thesis is 
based upon the assumption that local contexts of individ-
ual cities are unproblematic. For example, the efficiency 
of welfare systems varies greatly from country to country 
(Garrett and Nickerson 2005), then the declining redis-
tributive power of the state would be relevant when dis-
cussing social changes in cases like Dutch or Swedish cit-
ies where the social protection system was once elaborate 
and efficient, but how can the declining role of the state 
be relevant to cases where social protection systems are 
already absent or minimal such as the case of Russian or 
Korean cities? Moreover, polarization thesis is criticized 
not only for overlooking local differences but also for ex-
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aggerating the impacts of macro economic development 
such as the rise of service industries. Preteceille (1994) ar-
gues that due to the complexity of the economic struc-
tures of global cities, the services industry may in fact 
represent only a small part of urban employment. Then, 
how are the social structures of cities expected to signifi-
cantly transform in response to a limited shift in their oc-
cupational structures? A subsequent section discusses in 
more details a number of local contextual differences that 
may interfere with the assumptions upon which the po-
larization thesis is formulated. But first, the article discus-
es the second half of the polarization thesis, that is the 
spatial dimension of polarization. 

 
 

SPACES OF GLOBALIZATION AND INEQUALITY 
 

Despite the relative inflexibility of the physical urban 
space to transform in response to certain economic and 
social process in terms of extent, form, time lag, etc. 
(Goldsmith 2000; Knox 1991; Beauregard & Haila 2000). 
The polarization thesis suggests that social and spatial 
forms of polarization are increasing simultaneously, this 
connection between the social and the spatial dimensions 
of polarization is clearly affirmed by Friedmann (1986) in 
his key article ‘The World City Hypothesis’; “It is the fa-
miliar story of spatially segregating poor inner-city ghet-
tos, suburban squatter housing and ethnic working-class 
enclaves. Spatial polarization arises from class polariza-
tion” (Friedmann 1986, 76). Indeed, it can be argued that 
the materialization of spatial polarization in residential 
areas can occur in a relatively rapid pace despite the rigid-
ity of the built environment, because the socio-economic 
structure of each neighborhood can change due to either 
the social upward/downward mobility of its residents 
(Monkkonen 2011), or the physical household mobility from 
a neighborhood to another (Espino 2005). Accordingly, 
maps of spatial polarization and segregation in global cit-
ies can differ significantly in a short period of time within 
the already existing physical environment. 

Another remark drawn from Friedmann’s statement 
is the use of the terms ‘segregation’, ‘ghetto’, and ‘en-
clave’ (see Marcuse 2005 for definitions) to describe dif-
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ferent forms of spatial polarization. In fact, most of the 
studies dealing with the polarization thesis use the terms 
polarization and segregation interchangeably to describe 
different social and spatial phenomena without a clear 
differentiation between the two terms (Hamnett 2001; 
Maloutas 2007). In general, according to Hamnett’s (2001) 
comprehensive discussion over the historical development 
of duality, polarization, and segregation; the concept of 
polarization has a broad sense, and it became a ‘general 
signifier’ of growing urban inequality in large urban are-
as, while patterns of residential differentiation by class, 
race, gender, etc. are adequately described by the term 
‘segregation’. Therefore, from this point on, the article 
will refer to spatial polarization on neighborhood scale by 
the more precise term of ‘spatial segregation’. 

As the case of social polarization, the increased spa-
tial segregation is explained in the world/global city lit-
erature as an outcome of the same macro economic de-
velopment, political reforms, and the apparently chang-
ing social structures of cities. Once again, the increased 
competitiveness over international investment is a key 
issue in explaining how the increased social polarization 
is expected to contribute to increased spatial segregation. 
As competitiveness amplified the need for infrastructural 
investments, improved housing, and services (Soja 1989). 
It also led the urban and regional planning process to be-
come increasingly controlled by private investors and 
profit-based organizations, while the exclusive role of 
government as the leading policy-maker is retreating 
(Soja 1989; Healey et al. 1995; Elander & Blanc 2001; An-
dersen 2002; Van Kempen 2007). As a result, competitive-
ness – along with the crisis of the welfare state, privatiza-
tion, and multi-actor policy-making – has reformed the 
urban space to be delocalized and deeply commodified 
(Madanipour et al. 1998; Beauregard & Haila 2000).  

Conceivably, both delocalization and commodification 
of urban space have impacted business and residential 
areas within global cities, while also exacerbated the spa-
tial manifestation of social polarization. Firstly, delocali-
zation (or despatialization) refers to a process started in 
the 1980s when real-estate market became global, as proper-
ties were both built and owned by transnational investors 
on the international market. In the United States, according 
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to the Coldwell Banker’s survey in (1987), cities of New 
York and Los Angeles have 21% and 46% of their office 
spaces owned by foreign investors respectively. Albeit 
delocalization of space is caused by increased competi-
tiveness and its consequent deregulation of the real-estate 
market, delocalization itself contributed to the increased 
global competition over limited local space (Fainstein 
2010), which eventually led to the commodification of the 
urban space. Secondly, when urban spaces are perceived 
as commodities, they become under the control of market 
forces and the bidding power of money (Xu et al. 2009). 
Accordingly, access to urban spaces is increasingly de-
fined based on the ability to pay and the desirability for 
certain spaces that promote new opportunities for profit-
able investment.  

In the light of the above, commodification of space – 
in a socially polarized city – can raise a problematic issues 
of ‘differential access’ to public spaces and ‘exclusion’ 
from the housing market, which are directly linked to the 
production of spatial segregation (Espino 2005; Madanipour 
et al. 1998). Because, exclusion and integration largely re-
volve around access (Madanipour 2003), then when a cer-
tain group of the population is denied access to certain 
resources, services, and public spaces based on their in-
come, social class, or color; then they are socially exclud-
ed (Peace 2001). Based on this abstract definition of exclu-
sion, commodification of space has elevated levels of so-
cial exclusion by promoting discriminatory access strate-
gies to public spaces in general and housing market in 
particular. Consequently, exclusion/inclusion from the 
housing market has created new constraints/choices for 
people on the two ends of the polarized social structure. 
Where the lack of choice for disadvantaged population 
and preferences of affluent population – in a deregulated 
housing market – are together contributing to residential 
segregation as follows. 

On one hand, lower income groups including poor 
immigrants are expected to be out of the competition for 
decent housing, because commodification of space im-
plies a relatively free bidding for residential land and 
properties (Espino 2005). Accordingly, disadvantaged groups 
who are excluded from the housing market are supposed-
ly concentrated in the ‘residual’5 housing where they can 
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afford (Kesteloot 2000). In addition to space commodifica-
tion, welfare cutbacks also affected the supply of public 
housing unit due to the diminished subsidies provided by 
the state, causing further shrinkage of the possibilities of 
affordable housing for disadvantaged group (Van Kemp-
en 2007). Moreover, the spatial concentration of poverty is 
exacerbated due to the displacement and re-concentration 
of lower-income groups as a result of inner city gentrifica-
tion (Atkinson & Bridge 2005; Kesteloot 2005). As, the 
process of displacement starts with the rise of property 
values in gentrified areas, and then low-income groups 
become no longer able to pay for dwellings in those areas. 
As a result, they are displaced, and displacement is usual-
ly followed by their concentration in neighborhood with 
low-rent and most probably low-quality (Atkinson & Bridge 
2005; Kesteloot 2005). 

On the other hand, the personal preferences of the 
highly-paid professionals can dramatically contribute to a 
higher degree of residential segregation  (Van Kempen & 
Özüekren 1998; Van Kempen 2007; Vandell 1995; Wassmer 
2005). As, Their choices are usually based on type of 
housing, local services, and other resident attributes (race, 
income, wealth, education and family composition). For 
example, people who desire a certain service (such as K-
12 public education in the US), and can afford to pay for 
it, will be concentrated where the service is provided 
(Wassmer 2005). The result is a clustering of high-income 
households closer to spatially based amenities. Other rea-
sons for self-segregation of the upper class in ‘exclusion-
ary enclaves’, ‘citadels’, or ‘gated communities’ (see Mar-
cuse 2005) are maintaining social status, superiority of 
power and wealth, safety, security, and avoidance of the 
‘other’ poor and ethnic minorities (Marcuse 2005; Espino 
2005; Feitosa et al. 2011). 

Apparently, the increased spatial segregation is a re-
sult of a predefined sequence of causes and effects. The 
causes are mainly global, while once again, the influence 
of local contexts on the course of spatial restructuring 
process is overlooked. For example, local governments in 
several global cities – such as Singapore (Van Grunsven 
2000; Sin 2003) and Rotterdam (Kleinhans 2004) – are im-
plementing strict ‘housing allocation programs’. In this 
case, the commodification/exclusion scenario discussed 
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above is not necessarily applicable, because residential 
mobility could be either insignificant or controlled to 
maintain high levels of social mix in each neighborhood. 
Accordingly, direction of change in spatial segregation 
(increase or decrease) will depend mainly on the efficien-
cy of the local housing allocation program in these cities, 
rather than the global process of space commodification. 
The subsequent section discusses in more details the pos-
sible influence of local contexts on the process of spatial 
change. 

 
 

LOCAL CONTINGENCIES: THE BLUE CARROT! 
 

A legendary tale says that in the 16th century, the 
Dutch crossbred yellow and red carrots to produce or-
ange carrots in honor of king William of Orange (Banga 
1957). Orange? Well simply in biology, the resulting hy-
brids typically have intermediate traits of both geneses 
involved in the hybridization process (McCarthy 2006). 
Then, yellow and red produce orange carrots, and if there 
are blue carrots, then yellow and blue will probably pro-
duce green carrots. In this sense, if global processes are 
yellow, and local situations are red, then by overlooking 
local situations, polarization thesis suggests that the out-
come of global/local interaction will always be yellow. 
And by replacing the red context with blue, purple, or 
any other color, the outcomes are still yellow – more seg-
regation. As if the hegemonic nature of global processes is 
redrawing the world on a transparent canvas. 

The carrots metaphor may seem naïve and devious, 
because after all, carrots are added to carrots to produce 
carrots that differ only in appearance, while global process 
and local contexts are not exactly ‘idealtypical’ (Brandsen et 
al. 2005) entities that can be tangibly mixed and produce a 
hybrid outcome. Therefore, approaching such global/local 
interplay – from hybridity perspective – has to capture 
the in-between structural practices that influence one an-
other on different hierarchal scales, then by verifying that 
the spatial outcome of this interplay is actually marked by 
traits inherited from different practices (including those 
on the local level), only then can the concept of hybridity 
be broaden to describe geographical features produced 
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from the interaction of non-hegemonic global forces and 
non-transparent local contexts.  

The analytical study provided in this article is de-
signed to grasp this hybrid nature of spatial change by 
eliminating the possibility that spatial outcomes are de-
fined solely by cities’ integration in the global economy, 
while at the same time, the detailed discussion of indi-
vidual cases reveals a number of regional, national, met-
ropolitan, and local particularities that are clearly influ-
encing the intensity and direction of spatial changes in 
global cities. To finally assert that spatial changes are out-
come of complex processes of structural and chronologi-
cal hybridity as noted in the article’s introduction. 

Structurally, the polarization thesis acknowledges that 
global impacts on local settings are channeled through 
different spheres of the urban hierarchy. It is believed that 
transnational institutions (global level) are downscaling 
central governments6 (nation-state level), which will im-
pact urban policies (on both national and metropolitan 
level), to finally contribute to increased spatial segrega-
tion (on neighborhood level). For that matter, the problem 
with this logic is not the overlooking of the intermediate 
organizational spheres between the global and the local. 
Instead, the problem is the overlooking of the imprint each 
level can leave on the process as a whole. In other words, 
the thesis simplifies the restructuring process through the 
standardization of the influence of global forces and neu-
tralizing any possible influence of national, metropolitan, 
or local particularities. Cases discussed later in this article 
show that, for example, public housing is being privat-
ized in some cities, while new public housing provision 
programs are being implemented in other cities despite 
their high integration into the global economy. In this 
case, the geographical distribution of public housing units 
and the accessibility of the program (by disadvantaged 
population groups) will outline the maps of spatial segre-
gation in unpredictable manner. Similarly, urban regen-
eration projects are not necessarily leading to gentrifica-
tion (and its consequent displacement/reconcentration of 
the poor), few examples show that urban regeneration 
projects are still able to achieve improvements in resi-
dents’ well being despite the profit-based atmosphere 
clouding the decision-making process. Furthermore, on 
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neighborhood level, homeownership rates, housing mar-
ket flexibility, and residents’ preferences are strong modi-
fiers of residential mobility and hence spatial segregation. 
One example is the preferences of affluent entrepreneurs 
who belong to an ethnic minority to reside in the (usually 
poor) ethnic enclave near to their ethnic business; their 
choice will probably contribute to higher level of ethnic 
segregation, yet socioeconomic segregation can decrease 
accordingly. 

Chronologically, the metaphor of the ‘layered city’ 
(Massey 1984; Kesteloot 2000; 2005) portrays how the so-
cio-spatial structure of any city is a product of historical 
processes occurring in successive rounds of capital accu-
mulation, each round has its own arrangement of eco-
nomic sites and residential areas deposited in layers one 
upon another across geographical space. In this sense, it 
can be argued that spatial outcomes in global cities are a 
‘chronological hybrid’. Because, spatial features from 
previous layers may still be present in recent layers of 
spatial development, while the spatial outcome is a prod-
uct of the interaction between the historically inherited 
spatial forms and present-day dynamics (Soja 1985; Kes-
teloot 2000). For example, patterns of ethnic segregation 
in global cities are not defined by recent flows of interna-
tional migration and the increased labor mobility. Instead, 
concentrations of new comers to the city are highly de-
pendent on already existing ethnic enclaves that repre-
sented nuclei for the new comers to settle around. There-
fore, labor mobility alone cannot explain present concen-
trations of Turkish population in German cities nor the 
Indian population in British cities, because the first is 
formed by historical migration waves since WWII, while 
the later is an outcome of historical ties formed in the co-
lonial era (Peach 2002; Massey et al. 2008). If it has any 
influence, labor mobility merely contributes to the alter-
ing of existing conditions that are accumulated over the 
years to produce a hybrid outcome, instead of imposing a 
non-rooted spatial outcome. 
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DATA AND METHOD 
 

In order to examine the general applicability of the 
polarization thesis, the changes in spatial segregation of 
population (based on their socioeconomic status) are cal-
culated for a large number of global cities. The collective 
results show if there are any correlation between, on one 
hand, cities’ global status, and on the other hand, certain 
changes in spatial segregation level in these cities. For 
that matter, two types of data are required: a robust indi-
cator for cities’ level of integration into the global econo-
my, in addition to geospatial data on sub-city level to as-
sist in calculating spatial segregation indices for cities of 
the dataset. 

After reviewing several cities’ classifications and sev-
eral methods for calculating spatial segregation7, the 
study deploys the ‘GaWC classification of world cities’ for 
2010 as its primary dataset. The list consists of 178 cities 
categorized according to their global status into alpha, 
beta, and gamma cities. The choice for the GaWC world 
cities list was made for the reason that the classification is 
based on a huge data collection, and robust network con-
nectivity calculations (see Taylor et al. 2010 for details). 
Accordingly, position of any city in the GaWC list is high-
ly indicative about its global status and no further data is 
required in this regard. Also, the classification is based 
solely on economic indicators, which eliminates the com-
plexity generated by other environmental, cultural, or politi-
cal variables that are included in other cities’ classifications. 

As for the spatial analysis of segregation on sub-city 
level, the study explored several measures and indices for 
spatial segregation8. And due to the nature of the study, 
the suitable index has to fulfill twofold criteria. First, the 
chosen index must incorporate the spatial aspect into the 
analysis (to avoid checkerboard problems9 associated 
with aspatial indices). Second, the index must capture the 
diversity of contemporary cities and measure the spatial 
segregation among several10 population groups simulta-
neously. The index used in the analysis is multi-group 
spatial index SD(m) developed by Wong (1998, 2002, 2003). 
Here is a brief backdrop on the index’s development and 
definition. 
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The original dissimilarity index D (Duncan and Dun-
can 1955) was a two-group aspatial index defined as: 

 
 
 
where bi and wi are black and white population 

counts in a real unit i, and B and W are the total black and 
white population counts of the entire study region, 
respectively. 

There are several attempts to develop the original D 
index, among these attempts, Morgan (1975) and Sakoda 
(1981) introduced a multi-group version of D, that is 
D(m), which can accommodate more than two groups, 
but the measure is still aspatial. It is defined as: 

 

 
 

where: 
 

 
 
and 
 

Nij is the population count of the j population group in 
areal unit i 
Ni is the total population in areal unit i 
Nj is the total population of group j in the entire study 
region 
N is the total population in the entire region 
P is the proportion of population in group j 
 
A spatial version of D(m) was proposed by (Wong 1998). 
The formulation of the spatial version of D(m) is based 
upon the concept of composite population counts. The 
composite population count of areal unit i for group j is 
defined as  

 
  

not implemented in the previous effort. Calculations of spatial indices are structured
as additional GIS functions in ArcView—one of the most popular GIS. The next
section provides an overview of the set of spatial segregation measures. These meas-
ures can handle the traditional two-group settings and the multi-group settings.
Interested readers are encouraged to refer to the original publications for detailed
discussions. The third section systematically categorizes and discusses different types
of spatial information required for the computation of spatial segregation indices. In
the fourth section, the previous approach to implement spatial measures is critically
reviewed and a new and improved approach is presented. The fifth section discusses
an effort using ArcView GIS as an application example to implement the set of spatial
indices. It is followed by an illustration using simulated landscapes and an empirical
example to show how these measures can be used in GIS.

2. Spatial segregation measures

Numerous methods have been proposed to measure segregation. Various methods
or approaches are based upon different conceptualizations of the segregation phe-
nomenon (Kaplan & Holloway, 1998). The spatial assimilation concept is still cen-
tral to segregation studies (Massey, 1985), and the evenness of racial distribution as
manifested through residential pattern is believed to be the most important aspect.
Therefore, most of the discussions below revolve around the spatial evenness of
population distribution in measuring segregation.

2.1. Two-group measures

The dissimilarity index D was advocated by Duncan and Duncan (1955) to reflect
the level of segregation between two population groups. This index is easy to com-
pute and has intuitive interpretations favored by many sociologists and population
researchers. Therefore, it has been used extensively in the past several decades. Spe-
cifically, it is defined as

D ¼ 1

2

X wi

Wi
" bi

B

!

!

!

!

!

!

!

!

ð1Þ

where bi and wi are black and white population counts in areal unit i, and B and W
are the total black and white population counts of the entire study region, respec-
tively, using the traditional two-group black–white setting. D ranges from 0 to 1,
indicating no segregation to perfect segregation, respectively. The index has received
very strong endorsements from recent findings that it is very effective to capture the
evenness dimension, which is the most important dimension in measuring segrega-
tion (Massey & Denton, 1988).
Since 1991, a series of publications has revealed a major deficiency of

the dissimilarity index. It is true that D is effective to capture the evenness

D.W.S. Wong /Comput., Environ. and Urban Systems 27 (2003) 53–70 55
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where d( ) is a function defining the neighborhood of 
i, and based upon the premise that within the neighbor-
hood of i, people belong to different population groups 
can interact as if they are in unit i. After the composite 
population counts for all areal units are computed, they 
are used to calculate D(m) as if they are the original popu-
lation counts. Therefore, the spatial version of D(m) is 
SD(m) as defined: 

 

 
 
In order to calculate the change in SD(m) index for 

each city over the years, each city in the GaWC list of 
world cities requires census data on local level – such as 
division, neighborhood, census tract, etc. – providing de-
tailed count of population/households in different seg-
ments of monthly or yearly income, as well as their spa-
tial distribution over the city. For example, the data used 
in the analysis of Singapore is: local sub-city divisions are 
35 populated planning zones defined by Urban Redevel-
opment Authority. Population is categorized into 9 in-
come groups according to their monthly income (below 
1000$ – 1000$ to 1499$ – 1500$ to 1999$ – 2000$ to 2999$ – 
3000$ to 3999$ – 4000$ to 4999$ – 5000$ to 5999$ – 6000$ 
and over). Also, the index is calculated for the city on the 
years 2000 and 2010 based on the availability of data. The 
calculations of the index are generated using an ArcView 
tool provided also by Wong (2002, 2003). 

Several challenges have faced the analysis process 
throughout the data-gathering phase, unifying data for-
mat, and calculating segregation indices11. Most important-
ly, intercity comparisons of SD(m) values proved prob-
lematic (Boal 2005). Because, firstly, income categories of 
population for different cities are not unified, and second-
ly, different scales of areal units within cities can highly 
influence the indices value. As the spatial segregation in-
dices are scale dependent, if the areal units are smaller, 
then the indices tend to be with higher value and vice 
versa (Pendall 2005; Boal 2005). Therefore, an index for 
city divided into census tracts cannot be compared to an 
index for city divided into wards or municipalities. In or-
der to overcome the difficulties of intercity comparison 
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and to avoid standardization of data for all cities in the 
dataset, each city has two values of SD(m) in two differ-
ent years, each city can be compared to itself over time to 
finally evaluate the percentage of change in the value of 
segregation within this particular city. After calculating 
the change occurred in all cities over the years, the direc-
tion and percentage of change in segregation in all cities 
can be compared to each other – since the problematic use 
of the actual index value is avoided – and to the position 
of cities in the global network as well. 

During the data-gathering phase, the primary dataset 
of the ‘GaWC classification of world cities’ was reduced 
to 66 cities based on the data availability, the final dataset 
contains of 20 alpha, 23 beta, and 23 gamma cities. Socio-
economic data for all cities are available starting the year 
1996 up to 2010 – earlier data for the 1970s and 80s are not 
available in digital form for most cities. And since the 
census year differ from country to country, the conclu-
sions are based on the average ‘yearly’ percentage of chang-
es in SD(m) index of income segregation. 

 
 

ANALYSIS AND FINDINGS 
 
Global cities with different level of integration into 

the global economy showed a diverse pattern of changing 
segregation in terms of direction and intensity (see ap-
pendix for exact values of SD(m). Figure (1) shows that 
the three global ranks contain cities with both increase 
and decrease in values of segregation. The highest increase 
in segregation is scored by the Mexican city of Guadalaja-
ra (gamma city) with 3% of yearly change in SD(m) value 
(33% increase in income segregation from 2000 to 2010). 
While on the other end of the spectrum, Brussels (alpha 
city) scored -3.7% less income segregation by year (-26.4% 
of change from 2001 to 2008). 
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change related to cities' rank in the network, all 3 levels have both cases of increased 

and decreased values of spatial segregation. Moreover, patterns of change in income 

segregation are very similar to those of ethnic segregation. According to figure 5-4, 

gamma cities are more likely to face an increase in income segregation, where 65.2% 

of gamma cities have witnessed a significant increase in income segregation 

compared to only 40% of alpha cities.  

 
Figure 5-3 global cities according to their rank and the yearly change in income segregation 

 
Figure 5-4 Cities of each rank sorted according to their yearly change in income segregation 
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Fig. 1. Global cities according to their rank and yearly change in income segregation 

index 
 
 
For better interpretation of the results, figure (2) and 

(3) sort cities according to the yearly changes in income 
segregation value. Figure (2) shows that, in total, only 
53% of cities of the dataset are supporting the polarization 
thesis that global cities are prone to increased segregation. 
However, the 53% is not conclusive enough to support 
the general applicability of the thesis. 40.9% of cities are 
also global cities but with significantly less segregation 
between income groups. Clearly, despite the predictions 
of growing inner city gentrification, and the shifts in sup-
ply and demand for labor, still 27 global cities (40.9% of 
the dataset) managed to escape the cliché socio-spatial 
drawbacks of globalization. While another 6.1% of cities 
showed no significant changes at all. 

Moreover, figure (3) shows that, in general, there are 
no clear patterns for spatial change associated with cities' 
rank in the network. Not only all 3 categories have both 
cases of increased and decreased values of spatial segre-
gation, but also gamma cities showed higher tendency for 
increased segregation than alpha cities. Where 65.2% of 
gamma cities have witnessed a significant increase in in-
come segregation compared to only 40% of alpha cities. 
This observation contradicts the general agreement in the 
global city literature that higher cities in the global rank-
ing are prone to higher levels of increased segregation 
due to the higher intensity of their economic restructur-
ing. Simply, changes in segregation are not predictable as  
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Figure 5-2 also shows that the majority of cities (more than 50%) are seemingly 

supporting the literature that global cities are most likely to be more divided and 

socially dualized. However, the 53% is not conclusive enough to support the 

‘generalization’ notions in the literature. 40.9% of cities are also global city but with 

significantly less segregation between income groups, which suggests that even if 

income polarization is increasing, this increase is not necessarily manifested in forms 

spatial dispersion between income groups. Instead, despite the growing inner city 

gentrification, and the shifts in supply and demand for labor, still 27 global cities 

managed to escape the cliché socio-spatial drawbacks of globalization. Therefore, a 

closer look is required in order to explain the absence of unified patterns of change in 

global cities. Same as the case of ethnic segregation, cities are categorized according 

to their position in the global network (alpha – beta – gamma), then by their 

geographical regions. 

 
Figure 5-2 global cities sorted according o the yearly change in SD(m) value of income segregation 

5.1 Patterns of income segregation on global level: 

Figure 5-3 shows the changes in segregation values in cities of each category (alpha – 

beta – gamma), and for easier interpretation of values showed in figure 5-3, figure 5-4 

Sorts cities of each group ascending based on the change they scored in SD(m) value. 

The expected outcome - based on the literature - is alpha cities are most likely to face 

higher levels of increase in income segregation compared to beta and gamma cities. 

However, the final result shows that in general there is no clear pattern for spatial 
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Fig. 2. Global cities sorted according to the yearly change in income segregation 

index  
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change related to cities' rank in the network, all 3 levels have both cases of increased 

and decreased values of spatial segregation. Moreover, patterns of change in income 

segregation are very similar to those of ethnic segregation. According to figure 5-4, 

gamma cities are more likely to face an increase in income segregation, where 65.2% 

of gamma cities have witnessed a significant increase in income segregation 

compared to only 40% of alpha cities.  

 
Figure 5-3 global cities according to their rank and the yearly change in income segregation 

 
Figure 5-4 Cities of each rank sorted according to their yearly change in income segregation 
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Fig. 3. Cities of each global rank, sorted according to yearly change in income segre-

gation index  
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suggested by the polarization thesis; the top alpha city of 
New York scored only 0.3% yearly increase in segrega-
tion, while Amsterdam – which is also alpha city – scored 
8 times the change occurred in New York (2.4% yearly 
increase in segregation). Ironically, each of beta and 
gamma cities of Monterrey and Guadalajara scored high-
er segregation change than of New York and Amsterdam 
combined together (2.7% and 3.0% yearly increase respec-
tively). While cities of Brussels, San Francisco, Singapore, 
and Johannesburg have witnessed a significant decrease 
in segregation despite being alpha cities under intense 
global forces and ‘supposedly’ massive economic restruc-
turing. Then, how is it still possible to assume that spatial 
changes in global cities are defined solely by global eco-
nomic developments? Therefore, the study traces patterns 
of change in income segregation on both regional and na-
tional level, then discusses spatial changes in individual 
cities, to finally explain the absence of unified patterns of 
change in global cities. 

 
 

PATTERNS OF INCOME SEGREGATION ON THE REGIONAL AND 
NATIONAL LEVEL 
 

Absence of clear patterns of spatial change on the 
global level proves that socio-spatial transformations in 
cities cannot be fully understood away from their local 
circumstances and contexts. Figure (4) shows global cities 
categorized according to their geographical regions and 
sorted by their yearly change in income segregation in-
dex. In general, global cities of Latin America and the 
Australian continent proved to be more prone to income 
segregation, where 71.4% of cities of each of the two re-
gions showed increased SD(m) value over the past decade, 
compared to 50% of Western European cities and 48.7% of 
North American cities. Cities of Africa and Southeast Asia 
are underrepresented in this analysis due to lack of data. 

An interesting observation from figure (4) suggests 
that inconsistent patterns of spatial changes also showed 
on the regional and national level. For example, Brazilian 
cities of Sao Paulo and Rio de Janeiro show a stark contra-
diction in both intensity and direction of change in income 
segregation despite sharing the same national context,  
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92 Analysis and Findings!
 

Swedish cities in the 6th and 9th places on the list. The oddness here is derived from 

the huge variations between the two countries in terms of quality of life (see Prescott-

Allen, 2001), welfare system, and demographic changes. And still, both Mexican and 

Swedish cities are heading toward more segregated configuration of cities. Still, 

similarities between the two different contexts cannot be pinned on globalization, 

because all five cities are falling into different ranking categories and their levels of 

integration into global economy are not the same.  

5.2 Patterns of income segregation on the regional level 

Absence of clear patterns of spatial change on the global level proves that socio-

spatial transformations in cities cannot be fully understood away from their local 

circumstances and contexts. Figure 5-5 shows global cities categorized according to 

their geographical regions and their yearly change in income segregation index. In 

general, global cities of Latin America and the Australian continent proved to be more 

prone to income segregation, where 71.4% of cities of each of the two regions showed 

increased SD(m) value over the past decade, compared to 50% of Western European 

cities and 48.7% of North American cities. Cities of Africa and Southeast Asia are 

underrepresented in this analysis due to lack of data. 

 
Figure 5-5 Global cities by their geographical regions and change in income segregation 
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Fig. 4. Global cities by their broad geographical region and yearly change in income 

segregation  
 
 
 
same for Johannesburg and Cape Town, Rotterdam and 
Amsterdam, and Austin and Denver. As argued earlier, 
distinct spatial outcomes are expected to emerge accord-
ing to complex process of structural and chronological hy-
bridity. Under this condition, inconsistencies in cities’ be-
havior showed in figure (4) can only be explained by tracing 
the alterations caused by local situations on the standard-
ized outcomes of global processes, the upcoming sections 
provide a number of examples for such dynamics. 

Firstly, gentrification as a global phenomenon (Atkin-
son and Bridge 2005) is considered a direct outcome of the 
rise of service industries, while at the same time, it con-
tributes to higher level of socioeconomic segregation by 
displacing the poor and creating citadels for the rich. This 
standardized and flat perception of gentrification has dif-
ferent meanings when situated in the context of specific 
cases. Alpha cities of Hong Kong, Brussels, Amsterdam, 
and Sydney are all experiencing some level of gentrifica-
tion. Yet, unexpectedly, the scale and geography of gen-
trified areas in Hong Kong and Brussels have actually 
contributed to their decreased socioeconomic segregation. 
In more details, the mountainous geography of the island 
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of Hong Kong, and its very high density of population, 
have led urban space to be limited (Monkkonen and Zhang 
2011). As a result, urban development projects took the 
form of high-rise buildings that reach up to 50 stories 
emerging in scattered locations around the city (ibid.). 
And since high-income/high-rise rise buildings are brought 
in close proximity to older residential stock inhabited by 
low-income households, the overall income segregation is 
decreased on neighborhood level, even if the fragmented 
urban fabric is maintained on the micro scale (such as 
block level).  

Similarly, gentrification process in Brussels is also 
scale dependent. According to Van Criekingen and Decroly 
(2003), the scale (size) of gentrification projects in Brussels 
is “smaller than census tract” (2466). Which explains the 
decreases segregation on city level, because municipali-
ties that host a small-scale gentrification project will have 
higher social mix, which cause the average level of segre-
gation on municipalities level drop significantly. The case 
of Brussels also shows that the intensity of gentrification 
is not necessarily dependent on the city functions as a 
global city, or in this case, as a capital of Europe. Because, 
despite the increased demand for office and residential 
spaces as a result of the expansion of the European Union 
institutions in Brussels, still, gentrification in Brussels is 
“modest” (Kesteloot 2000: 203) compared to level of ongoing 
restructuring of the city. Also, the gentrification is contained 
in certain areas such as Leopold Quarter (Swyngedouw et 
al. 2002) and in the eastern edge of the 19th-century belt 
in general (Kesteloot 2000), where EU institutions are lo-
cated. Therefore, the displacement of poor households in 
Brussels as a result of gentrification is insignificant and 
could not contribute to higher level of socioeconomic seg-
regation on city level. 

While on the contrary, Alpha cities of Amsterdam 
and Sydney show textbook cases of large-scale gentrifica-
tion accompanied by large-scale displacement and recon-
centration of the poor. However, comparing patterns of 
gentrification in both cities to those in their fellow cities of 
Rotterdam and Adelaide respectively reveals that gov-
ernmental actions on local level are able to modify the 
course of gentrification and counteract its drawbacks. In 
Dutch cities, the national Urban Renewal Policy – since 
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1997 – aimed to reduce spatial concentration of low-
income households and ethnic minorities to finally pro-
mote social mix in residential areas (Kleinhans 2004; Bolt 
et al. 2009). Consequently, a number of diversification pro-
jects were introduced in several Dutch cities. In Amster-
dam, diversification followed a typical route of gentrifica-
tion, because neighborhood restructuring resulted in the 
demolition of old social rented dwellings, the construc-
tion of owner-occupied expensive dwellings, and dis-
placement of low-income households who used to reside 
in the demolished dwellings (Kleinhans 2004; Bolt et al. 
2009). Eventually, the attempt of improving social cohe-
sion has resulted in ‘zero-sum outcome’ (Musterd and 
Andersson 2005) because the displaced households were 
reconcentrated in other poor areas elsewhere in the city 
(Bolt et al. 2009). While in Rotterdam, diversification pro-
jects were accompanied by strict housing allocation rules 
set by local government. Those rules were defined in 2003 
by the ‘Rotterdam zet door’ action program (Kleinhans 
2004), which aimed to control the spatial distribution of 
low-income households and prevent their re-concentration 
in disadvantaged neighborhoods. Apparently, Rotterdam 
plans succeeded in achieving social mix – at least statisti-
cally, as figure (2) shows that Rotterdam is in the second 
place among the top 10 cities with decreased socioeco-
nomic segregation. Similarly in Australian cities, the 
large-scale gentrification and displacement in Sydney was 
avoided in Adelaide due to local government interest in 
promoting social inclusion. Therefore, urban regeneration 
projects12 in Adelaide were implemented parallel to other 
community development programs initiated by local 
government to reduce welfare dependence and promote 
social inclusion of poor residents (Forster 2006; Arthurson 
2012). While the absence of such programs in Sydney, and 
other Australian cities, contributed to the exacerbated in-
tensity of gentrification and its drawbacks. 

Secondly, according to the polarization thesis, public 
housing provision in global cities is expected to drop due 
to state-spending cutbacks and the market-oriented na-
tional and metropolitan housing policies. Corresponding-
ly, housing opportunities for the poor are diminishing as 
the existing public housing is either demolished or privat-
ized, leading eventually to the concentration of poverty in 
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residual neighborhoods. Again, as the case of gentrifica-
tion, this standardized cause-effect relation is not applica-
ble on all cases because housing policies vary greatly 
from country to country and from city to city; Mexico and 
Sweden present a good example for such diversity. On 
one hand, the ability of the Mexican government to sub-
sidize basic amenities (including the public housing) was 
not affected by market-forces as propagated in the litera-
ture. Instead, according to Monkkonen (2011), the ‘Feder-
al Housing Finance System’ in Mexico issued 220,000 
mortgages during the 1990s, this figure jumped to 400,000 
mortgages per year between 2000 and 2005. While on the 
other hand, the well-developed Swedish welfare system 
was impacted by neoliberal reforms, as a result, the exist-
ing public rental dwellings in Swedish cities are increas-
ingly being privatized (Hedin et al. 2012). Oddly, figure 
(2) shows that – despite the stark contrast in public hous-
ing provision in both countries – all Mexican cities (Mexi-
co City – Monterrey – Guadalajara) and Swedish cities 
(Stockholm – Gothenburg) are within the top 10 cities 
with the highest increase in socioeconomic segregation. 

The case of Mexican cities highlights that changes in 
segregation cannot be easily predicted based on the in-
crease/decrease in the number of mortgages issued. In-
stead, patterns of segregation depends mainly on the 
quality of the social housing in terms of the allocation of 
housing units and the accessibility of the program by the 
deprived population groups. In more details, the federal 
housing finance system has actually contributed to more 
segregation in Mexican cities, through triggering the con-
struction of large tracts of middle-class single-family houses 
in the poor peripheries of cities across the country, by 
providing mortgages exclusively to registered salaried em-
ployees in the formal sector (Monkkonen 2011). And since 
loans have been given only to registered employees, thou-
sands of poor informal workers were excluded from the 
new suburban development. Eventually, the excluded poor 
were concentrated in informal settlements, and local gov-
ernments were unable to effectively manage the growth 
of informal settlements of poor families (Audirac et al. 2012).  

Other European cities also support the conclusion 
that increased segregation is not necessarily tied to the 
decrease in public housing provision. In Berlin, despite 
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the reduction of public housing stock from 30% of total 
housing units in 1990 to 15% in 2008 (Aalbers and Holm 
2008), figure (4) shows that Berlin witnessed insignificant 
change in levels of socioeconomic segregation. Similarly, 
the documented small shares of public housing in Barce-
lona and Brussels did not contribute to higher levels of 
segregation. Instead, Brussels achieved socioeconomic inte-
gration despite the fact that the role of the state in hous-
ing provision has never been very large (Kesteloot & Cor-
tie 1998). 

Thirdly, as argued, historical layers of development 
are expected to leave a trace on the socio-spatial outcomes 
of global cities. One example for such chronological hy-
bridity is the historically uneven industrialization of cities 
in Brazil and in the United States, which explains the in-
consistent patterns of change in segregation scored by cit-
ies of both countries.  

In Brazil, during the 1950s, Sao Paulo overtook Rio de 
Janeiro as Brazil’s largest city as a result of the rapid and 
dynamic industrialization of Sao Paulo metropolitan area 
(Ribeiro and Telles 2000), while the inability of Rio de 
Janeiro to attract the consumer goods sector has contrib-
uted to the historically higher poverty and unemploy-
ment rates in Rio than those in Sao Paulo (Telles 1995). 
Yet, later in the 1980s and 1990s, the impact of deindustri-
alization was more significant on Sao Paulo (where the 
industries left to hinterlands first then to Asia in later 
decade (Audirac et al., 2012)) than on Rio which had al-
ready been dependent on small scale services sector (Ri-
beiro and Telles, 2000). For that matter, it can be argued 
that uneven industrialization in previous decades had 
impacted the level of vulnerability of cities toward the 
impacts of current economic transformations. Rio de Janeiro 
was not impacted by the global process of deindustriali-
zation because simply it is one of the cities “that have 
grown without the benefit of industrialization” (Tells 1995, 
1200). Thus, the impacts of deindustrialization on the so-
cio-spatial structures of global cities cannot be general-
ized. Also, as the case of Rotterdam and Adelaide, the sig-
nificant decreases in socioeconomic segregation in Rio de 
Janeiro is explained by the success of local government in 
implementing urban development initiatives, such as Fa-
vela-Bairro project in 1994 (UN-Habitat 2003). Similar ini-
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tiative were proposed in Sao Paulo, such as the public-
private partnerships projects in Sao Paulo’s master plan in 
early 1990s (Siqueira 2012). Yet, they failed to provide the 
poor with access to middle-class housing as the case of Rio. 

In the United States, the 1950s were the golden age of 
manufacturing in central cities of the Northeast and 
Midwest, then the increasingly footloose industries shift-
ed slowly – during the 1950s to the 1990s – to the South-
east then the Southwest/West then finally to Asia in the 
1990s to present (Ross 2011). With the massive impacts of 
deindustrialization on cities of the Northeast and Mid-
west, they were labeled as Rustbelt cities, a term that 
summarizes the process of fiscal crisis and the consequent 
joblessness, tax revenue loss, and concentrated poverty 
(Ross 2011). As a result, the decline of Rustbelt cities ac-
celerated the shift in population and employment to the 
South into the fast growing Sunbelt cities (Chapple and 
Lester 2010). The North and South divide in the USA was 
intensified in the 1980s due to neoliberal federal policies 
in Reagan’s era, where “state and municipalities began to 
adopt entrepreneurial strategies in order to attract exter-
nal capital investment to their territorial jurisdictions” 
(Brenner 2002, 8) including infrastructure investments 
and locational decisions of industries based on the supply 
of cheaper labor (Brenner 2002, 8).  

Apparently, as shown in figure (5), the socio-spatial 
impacts of the historically uneven development between 
Rustbelt cities and Sunbelt cities – since 1940s to 1980s – 
are not yet reversed. The map shows the 33 American cit-
ies, of which 14 cities are Sunbelt cities, the rings indicates 
the value and direction of change in income segregation 
from 2000 to 2009. In the North, 14 out of 19 (73.7%) cities 
have witnessed an increase in income segregation, com-
pared to only 4 out of 14 (28.6%) cities in the Sunbelt. 

Brenner (2002) explains the continuation of the north-
south divide in the 21st century to be a result of the inef-
fective reform of federal policies under Bush and Clinton 
administrations. As a result, market-based urban policies 
continued to sustain the regional competitiveness over 
investment. Seemingly, impacts of uneven industrializa-
tion – since the 1940s – are still visible in American cities. 
Yet, a detailed discussion is still required to explain the 
inconsistencies showed by individual cases, such as the  
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Fig. 5. Increased / decrease in income segregation in both Sunbelt and Rustbelt cities 
in the USA  
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Finally, evidence from Johannesburg and Singapore 
suggests that changes in socioeconomic segregation are 
influenced by other household characteristics including 
their color or ethnic origin. In the case of Johannesburg, 
social classes in the city – and across South Africa – have 
always been defined according to color line; “[wealth] 
was largely in the hands of white South Africans” (Beall 
2002, 47). Then, after the first non-racial, democratic elec-
tions in 1994, which coincide with the rapid growth of 
service sector and changes in employment patterns, race 
and class association have begun to erode, and new black 
middle class started to grow to support the services in-
dustries that were predominated by whites (Beall 2002). 
For that matter, the decreased socioeconomic segregation 
is explained by changes in labor market that are caused, 
not only by economic changes in the global context, but 
also caused by changes in racial segregation in post-
apartheid Johannesburg. Furthermore, unlike the consen-
sus of powerless government propagated in the global 
city literature, local urban governance in Johannesburg 
reached successfully the balance between achieving glob-
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al competitiveness and tackling spatial segregation by ex-
ecuting efficient and successful programs of black em-
powerment and poverty reduction (Beall et al. 2000). 
However, despite the fact that Cape Town and Durban 
share the same national, political, and historical context of 
Johannesburg, both cities showed different direction of 
spatial transformation than their fellow city. The reason 
behind this inconsistency is individual situation of each 
city. Where unlike Johannesburg, ‘shack-dwellers' move-
ment in both Cape Town and Durban have resisted forced 
eviction of blacks from slums area in center cities to pe-
ripheral townships (Huchzermeyer 2011), which caused 
both racial and income segregation to be harder to tackle. 

Similarly, in the case of Singapore, changes in socio-
economic segregation are also explained by existing pat-
terns of ‘ethnic’ segregation, as well as other housing reg-
ulations and measures taken by the state. The individuali-
ty of Singapore is derived from two main conditions. 
First, Singapore is historically multiracial society since its 
establishment in 1819, comprised of three main ethnic 
groups: Chinese, Malay, and Indian (Sin 2003). Where, 
Chinese are the largest group with 79% of total popula-
tion followed by Malay with 14%, Indian with 6%, and 
the remaining 1% – labelled as ‘others’ – are mainly Eu-
ropean and other nationalities (Department of Statistics, 
Singapore 1996). Second, for an alpha city, the state inter-
vention in housing sector is exceptionally high. In 1998, 
86% of the total population resided in public housing 
constructed by the Housing and Development Board 
(HDB) (Sin 2003). 

Socioeconomic segregation patterns in Singapore have 
always been defined by the preferences of ethnic groups 
to cluster with co-ethnics. And since Malays – for exam-
ple – have higher socioeconomic status and they tend to 
occupy higher-quality public housing units (Sin 2002). 
While Indians, on the other hand, are more isolated in 
lower-quality public housing units (Sin 2002). According-
ly, self-segregation of Malays and Indians can lead to a 
wider gap between income groups. However, the alloca-
tion of public housing units overcame the socioeconomic 
segregation resulting from ethnic regrouping. In fact, the 
HDB reformed its public housing allocation system in the 
late 1980s, by the aim of making it “more efficient and 
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fair” (Tu 1999, 104). According to Sin, “the entire public-
housing landscape in Singapore has been engineered in 
such a way as to yield low segregation scores”. (2002, 
434). Where each planning area has fair shares of all four 
types13 of apartments vary in sizes and prices (Singapore 
Department of Statistics 2009). Noticeably, despite its 
high rank as a leading alpha global city, Singapore public 
housing system was not affected. Also, it is argued that 
the influx of poor immigrants to the city did not contrib-
ute to any change in socioeconomic segregation, as for-
eign workers regulations compel employers to provide 
suitable accommodation for their foreign workers by their 
arrival in Singapore (Cho 2011). Therefore, it is nearly 
impossible for low-skilled foreign workers to cluster in 
poor areas of the city. 

To sum up, geography of Hong Kong, historically 
uneven development in Brazil, social inclusion programs 
in Johannesburg and Adelaide, housing allocation re-
strictions in Rotterdam, and ethnic composition of Singa-
pore are just few examples of how the spatial transfor-
mations in global cities are a product of both global pro-
cesses mélanges with historical, political, cultural, and 
geographical particularities across the national, metropol-
itan, and local contexts of each city. To finally produce a 
‘hybrid’ spatial outcome; hybrid in terms that the out-
come carries distinct qualities that can be traced back to 
all the modifiers exist – structurally – on different levels 
of the urban hierarchy from global to local, and – chrono-
logically – on different layers of previous developments.  

 A clear example for such hybridity is the case of 
Hong Kong, where segregation patterns are an outcome 
of complex interaction of (1) the city’s economic functions 
in the global economy, (2) the political milestone of the 
handover of Hong Kong to the Chinese authority in 
199714, (3) the natural outbreak of H5N1 avian influenza, 
then the epidemic of severe acute respiratory syndrome 
(SARS) in 200315, (4) the city’s demography and its high 
population density, and finally (5) the mountainous topog-
raphy of the island. All these factors have contributed to 
the distinctive urban characteristics of Hong Kong includ-
ing its skyline, social structure, ethnic composition, and 
its spatially fragmented urban fabric. Similarly, each 
global city has its own sets of ‘modifiers’ that cannot be 
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overlooked, because these modifiers are proved to be an 
essential part of the complex global/local dynamics. The 
absence of standardized spatial outcome for global cities 
affirms that it is no longer possible to perceive the glob-
al/local interplay as a unidirectional cause-effect relation, 
in which the global processes are expected to reshape lo-
cal settings of cities. Instead, context matters, history mat-
ters, and both are reflected on the outcomes of cities’ re-
structuring, even if this restructuring is taking place un-
der the seemingly prevalent conditions of globalization. 
 
 
 
	
  

NOTES 
 
1 As a result of increasing global interconnectedness (Eriksen, 2007). 
2 Due to poor immigrants’ low bargaining power in the labor market (Wa-

ters, 1995). 
3 The article focuses only on socio-economic segregation, refer to the orig-

inal study for more details about the ethnic dimension of the polarization thesis. 
4 ‘3D-jobs’ is a term referring to the dirty, demanding, and dangerous jobs, 

or sometimes dirty, dangerous and difficult (Castles, 2002). 
5 Residual housing refers to old and private rented dwellings in inner city 

declined neighborhoods that are usually in bad condition and relatively cheap 
(Kesteloot et al., 1997). 

6 One example is the pressure of transnational institutions on central gov-
ernment to alter migration restriction to promote easier labor mobility, the re-
sult is the increased cross-border migratory flows on nation-state level (Castles, 
2002), and with concentration of immigrants in metropolitan areas, ethnic seg-
regation is expected to increase on the local level due to the deregulation of 
housing markets in global cities. 

7 The original study reviews several global cities’ classifications and pro-
vides criteria for choosing the most suitable list to be the primary dataset for the 
analytical study. 

8 Refer to the original text for more details. 
9 Checkerboard problem is easily explained by an example of a city divid-

ed into census tracts, that are distributed in white-black checkerboard form, by 
assuming that white population reside mostly in the white tracts and black 
population reside mostly in black tracts. Calculating dissimilarity index will 
give a certain value, and the problem appears by shuffling the white and black 
squares on different sides of the board and calculating dissimilarity index once 
again. However, the value of D stays the same despite the added spatial con-
centration of census tracts populated by each group (Behr, 2004). 

10 Dissimilarity index along with other indices such as P* exposure index 
(Bell, 1954), the Atkinson index (Atkinson, 1970), and many others, have been 
criticized for being limited to two-groups analysis. 

11 Refer to the original study for details. 
12 Such as ‘The Parks neighborhood renewal’ in Adelaide’s west (Forster, 

2006) and ‘Salisbury North urban improvement project’ in Adelaide’s north 
(Arthurson, 2012). 

13 Price of public housing units is often defined in terms of the number of 
rooms. Types of housing units are: 1-/2- room flats, 3-room flats, 4-room flats, 
5-room/Executive flats (Sin, 2002). 

14 Which altered the entry visa and work permits regulations especially for 
mainland Chinese (Ullah, 2012) causing unprecedented influx of workers to the city. 
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15 Consequently, in-flows of foreign (non-Chinese) workers to Hong Kong 
slowed down compared to other alpha cities in the same period of time. Which 
altered the ethnic composition of the city due to the relative retreat of foreign 
immigration and the increased inflows of Mainland Chinese in a basically Chi-
nese community. 
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