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ABSTRACT

KEYWORDS

Over the past two decades, migration from Mainland China (MC) to
Australia has become increasingly signiﬁcant. In contrast to previous
migrant waves, post-2000 MC-born migrants in Australia are more
likely to be highly skilled and/or ﬁnancially independent, and
often migrate under skilled, business and investment visa
programs. Though scholarship has explored various facets of MCborn migrants’ settlement in Australian cities, the spatial dynamics
of settlement, and change over time associated with these shifts
in socio-economic proﬁle, have remained unexplored. This paper
draws on three census periods, and employs a local indicator of
spatial autocorrelation together with a geographically weighted
regression. We conclude that the settlement patterns of MC-born
migrants in Australia do not follow the ‘straight-line’ assumptions
of spatial assimilation theory, nor are they tied explicitly to socioeconomic factors in the majority of capital cities. Instead, the
settlement patterns of MC-born migrants vary by city: Sydney and
Melbourne display the most spatially segmented settlement
patterns; while Adelaide and Perth exhibit increasing levels of
concentration as the number of MC-born migrants grows. Results
indicate that while MC-born migrants are somewhat likely to
cluster at the early stage of group formation, within-group spatial
patterns are articulated by social attributes as the group grows in
size and signiﬁcance in a metropolitan context.

MC-born migrant; ethnic
concentration;
geographically weighted
regression; spatial evolution;
residential pattern; Australia

Introduction
International migration is one of the key processes driving population change in Australia,
with 7.5 million immigrants accounting for 28.2 per cent of the nation’s total population as
of 2015 (Australian Bureau of Statistics (ABS) 2016c). In order to broaden the range of
migration streams, the Australian government has, since 1996, diversiﬁed its migration
pathways to attract more highly skilled workers, students, aﬄuent individuals and investors (DIBP 2015). Furthermore, there has been geographical diversiﬁcation of migrants’
countries of origin, away from Northern Europe, the Commonwealth, and Mediterranean
countries. In particular, the greatest growth in migrant numbers over the last decade has
been from Mainland China (MC)—a shift which Hugo (2008) suggested is associated with
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the expansion of China’s economy as well as the strengthening of ties with existing
Chinese communities in Australia. Mainland China has become the largest non-Commonwealth source of migrants to Australia. In 2015, the total number of MC-born
migrants in Australia was around 481 800, accounting for 7 per cent of overseas-born residents (ABS 2016c).
This paper examines the extent to which there have been recent changes in the settlement patterns of MC-born migrants within Australian capital cities, with speciﬁc regard to
their shifting socio-economic composition. Changes in settlement patterns of MC-born
migrants have been documented in other contexts including Vancouver, Canada (Ley
2017), and Los Angeles, USA (Li 1998). Australia-based scholarship (Coughlan 2008;
Healy and Birrell 2003; Rogers, Lee, and Yan 2015) has identiﬁed a trend towards increasingly skilled migration for MC-born migrants, in contrast to the earlier waves after the
Second World War (Coughlan 2008). Post-2000 MC-born migrants are known to be
both more economically advantaged (Mak and Chan 1995) and better educated (Rowe,
Corcoran, and Faggian 2013) than their predecessors.
This paper tackles three interrelated questions, namely: (1) are the socio-economic
characteristics of post-2000 MC-born migrants, and their spatial outcomes, diﬀerent
from those migrating in previous waves? (2) How are the settlement patterns of MCborn migrants spatially distributed, and how have these patterns evolved over time? (3)
What are the spatial associations between the socio-economic characteristics of post2000 MC-born migrants and their spatial settlement patterns? Spatial assimilation
theory is employed as the theoretical lens through which to interpret spatio-temporal residential settlement patterns. This theory posits that migrants with higher levels of socioeconomic disadvantage will tend to concentrate in co-ethnic communities to minimise
cultural friction (Portes and Zhou 1993), but that over time this spatial diﬀerentiation
is reduced. To capture the relationship between socio-economic characteristics and
spatial concentration, this paper employs four well-understood dimensions (English proﬁciency, highest level of education, employment status, and income level) to empirically test
spatial assimilation theory in an Australian context (Edgar 2014; Iceland and Scopilliti
2008). Drawing upon three cross-sections of data from the Australian Bureau of Statistics
(ABS) Census of Population and Housing (2001, 2006 and 2011), we investigate how these
four socio-economic variables are associated with spatial concentrations of MC-born
migrants, and how this association has shifted over the decade from 2001 to 2011.

Background
People of Chinese origin have a long history of migration to Australia (Hugo 2003).
Around 40 000 Chinese migrants ﬁrst came to Australia as labourers during the Gold
Rush in the 1850s, settling in and around mining camps and other urban places (National
Museum of Australia 2008). In the late nineteenth century, Australia’s early ‘Chinatowns’
were established in a number of inner cities such as Sydney, Melbourne and Ballarat. Like
the Chinatowns in North America, they formed around small businesses like food supply,
general stores, laundries, boarding houses and tailoring shops (Anderson 1991). After the
implementation of the Immigration Restriction Act in 1901, the Chinese population in
Australia declined steadily until the White Australia Policy was abolished in 1973 (Lam
2006). From 1984 onwards, China began easing restrictions and implemented the ‘open
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door policy’ (Sung and Song 1991, 4), resulting in a tide of young Chinese students studying abroad (Hu 1987).
The ﬁrst large group of MC-born migrants came to Australia in 1989 and subsequently
obtained the right to stay in the country in the early 1990s (Gao 2006). Since that time,
strong economic growth, reform of social structure and a rising middle class in China
have created the trend of business and investment-oriented immigration to Australia
(Lung 2008). By 1995–96, more than 11 000 MC-born settlers had arrived in Australia,
accounting for over 11 per cent of the total Australian immigration intake for that year
(Ip, Lui, and Chui 2007). Since 1999, Australian immigration policy has placed particular
emphasis on skilled migration granting many MC-born migrants residence under skilled
visa categories (Khoo et al. 2007). The impacts of student migration also began to take
eﬀect, as the Australian government began to actively promote exports of educational services to China from 2000 onwards (Gao 2006).
As a result, MC-born migrants since 2000 have been increasingly well-educated,
aﬄuent professionals, managers and entrepreneurs. Their economic advantage, job
skills, and social connections have indicated a break from settlement patterns established
by earlier migrants of Chinese ancestry, who had diﬀerent socio-economic backgrounds
and/or countries of origin such as Singapore, Malaysia and other nations in Southeast
Asia (Gao 2006). As a result of the diverse origins of ethnic Chinese in Australia, settlements were rather diverse, involving diﬀerent spoken Chinese dialects, religious beliefs
and social classes (Burnley 2002). There is evidence to suggest that some of these
Chinese concentrations were associated with poverty, unemployment, housing shortages
and segregation (Healy and Birrell 2003). For instance, in Sydney, Chinese-Indonesians
were concentrated largely in low-income areas including Fairﬁeld, Bankstown and
Auburn; while Chinese-Vietnamese were concentrated in and around Cabramatta, due
to the locations of New South Wales migrant hostels (Agutter 2016). In contrast, Taiwanese and Hong Kongese migrants who arrived in the 1980s and 1990s settled largely in the
lower-rent inner south-western suburbs such as Hurstville, Marrickville and Canterbury
(Burnley 2002). These existing concentrations, which at the time were established
largely through the need for cheap housing and access to public services, would aﬀect
later waves of migrants. Due to the migration sequence, the more contemporary (post2000) MC-born migration stream has added complexity and diversity to the settlement
of ethnic Chinese. These patterns have been observed both in Australian cities and
other cities worldwide (Coughlan 2008; Ley 2017; Li 1998; Rogers, Lee, and Yan 2015).
As a key migrant-receiving country, international migration has been a dominant population process in Australia. Rapid MC-born migration over the past two decades has been
contemporaneous with several broad processes that have reshaped the spatial and socioeconomic distribution of ethnic communities in Australia’s cities more broadly. First, reurbanisation has revalorised city centres, and property values have correspondingly
reshaped residential distributions (Baker, Coﬀee, and Hugo 2001). Thus, while city
centres may have once been appealing to newly arrived migrants, outer suburbs now
provide the most aﬀordable dwellings (Gibson, Murphy, and Freestone 2002). Second, a
recent proliferation of visa schemes has drawn migrants from a greater diversity of social
classes (Hawthorne 2005). This is particularly relevant to MC migration. A total of 346
105 student visas were granted to MC-born students in 2014, accounting for almost half
of total student visa grants (ABS 2014). Around 68 per cent of MC-born migrants in
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2014 arrived in Australia under the skilled visa stream (DIBP 2014). This education-related
migration complements a shift in the labour-driven migration intake towards high-skilled
and investor categories. Third, the geographic scope of migration to Australia has changed
immensely. As migration from Europe has tapered, migration from Asia has become the
dominant vector (Hugo 2003). Ethnic Chinese from MC, Hong Kong, Taiwan, and
Macau contributed 16.1 per cent of Australia’s immigration intake in 2014 (DIBP 2015).
The convergence of these factors sets the scene for this empirical investigation of the association between residential concentration of MC-born migrants and their socio-economic
characteristics (Alba and Nee 2009), with a view to theoretical understandings of group
settlement dynamics in the wake of broader migration shifts.

Theoretical framework
Spatial assimilation theory (SAT) is employed to understand how co-ethnic settlement
patterns unfold over space and time. It focuses on the gradual convergence of social, economic and cultural patterns among distinct groups (Massey 1985). On one hand, the
increasing diversiﬁcation of migration to Australian cities creates a high propensity for
enclavisation in order to protect cultural identity, secure employment and business opportunities and access other forms of ‘ethnic capital’ (De Souza Briggs 2005, 79). Enclave
settlement has often been regarded as one stage in the integration process to the host
society, and serves as a transition before eventual spatial dispersal (Portes and Zhou
1993). On the other hand, as migrants’ social attributes become increasingly similar to
the dominant (or host) society, their residential geographies increasingly overlap
(Portes and Zhou 1993). Spatial assimilation theory is a ‘straight-line’ model in so far
as, over time group members will tend towards geographical (and social) integration as
discernible and/or distinguishing socio-cultural attributes, and socio-economic disadvantage, are eroded. In other words, over time migrants themselves, or later generations of
their children, will become more like the ‘host’ society, both in their attributes, and in
their residential patterns.
Following other examples of SAT, early settlers provide foundational housing possibilities and job opportunities for new migrants, and geographical concentrations are formed.
As migrants overcome their disadvantages and improve their economic well-being and
socio-economic status, they develop a greater sense of independence from co-ethnic populations. This enables movement into other residential areas and greater spatial integration
with the mainstream community (Johnson and Marchi 2001; Massey 1985; Zhou 1997).
Where spatial assimilation is not achieved for one reason or another, enclavisation can
be self-perpetuating and may deepen social disadvantage (Forrest, Poulsen, and Johnston
2006; Hugo 2008; Zang 2000). For instance, Coughlan (2008) found that MC-born
migrants, who settled in Sydney’s western and south-western areas, were more likely to
have a lower index of socio-economic advantage than those who had settled in other
parts of the city. The key factors behind migrants’ spatial dispersal include the improvement
of human capital, language skills, education and work experience, all of which contribute to
achieving spatial assimilation (Coughlan 2008). However, the tendency for particular ethnic
groups to concentrate in certain locations varies not only according to their socio-economic
characteristics but also by the period of their initial arrival, group size and existing suburban
typologies within the metropolitan region (Johnson and Marchi 2001).

AUSTRALIAN GEOGRAPHER

5

Considering that post-2000 MC-born migrants are more ﬁnancially advantaged, highly
educated, skilled and professional, and/or socially well-connected than earlier migrants
(Mak and Chan 1995; Tung and Chung 2010), this paper asks: to what extent are their
socio-economic characteristics associated with their residential geographies? The following section presents the data and methods used in this paper. Then the results section
explores (1) the spatial patterns of MC-born migrants according to their socio-economic
characteristics; (2) the locations and spatial evolution of high concentrations of MC-born
migrants in ﬁve Australian capital cities between 2001 and 2011; and (3) the correlation
between MC-born migrants’ socio-economic characteristics and their degree of residential
concentration.

Data and methods
This paper incorporates both descriptive and inferential statistics to interpret MC-born
migrants’ settlement patterns across ﬁve Australian capital cities with speciﬁc regard to
the impacts of four diﬀerent socio-economic characteristics (English proﬁciency,
highest level of education, employment status, and income level). A local indicator of
spatial autocorrelation (LISA), namely the local Moran’s I (Anselin 1995) was employed
to explore the spatial patterns of the socio-economic characteristics. Then geographically
weighted regression (GWR) was used to examine the association between the socio-economic characteristics of MC-born migrants and the degree of their residential concentrations. Though these methods have been widely applied to observe and understand
urban growth, crime, epidemiology and other social phenomena (Bitter, Mulligan, and
Dall’erba 2007; Lee 2007; McDonald and Prather 1994; McMillen and Lester 2003),
rarely have they been applied to understanding the socio-economic drivers of residential
concentration among ethnic groups across urban space.
Study area and data
Data were drawn from the ABS Census of Population and Housing in 2001, 2006 and 2011
through the ABS’s online data portal—TableBuilderPro. The spatial unit of analysis is the
Statistical Area level 2 (SA2). Smaller spatial scales (e.g. SA1), although appealing because
they oﬀer a more geographically detailed picture of ethnic settlement patterns, are impractical because the ABS randomly adjusts the values for areas with small numbers to preserve
conﬁdentiality (ABS 2011). Furthermore, SA2 is the smallest spatial unit at which spatial
clusters can be identiﬁed with speciﬁc names, and is also the lowest level of spatial disaggregation at which the three census periods can be concorded. To unify areal units over the
three census years, the correspondence ﬁles provided by ABS were used to convert the
2001 and 2006 census data from Census Collection Districts to SA2s (ABS 2016a).
We utilised the percentage of MC-born migrants over the total SA2-level population as
the measure of concentration. An alternative measure could be the raw population counts
of MC-born migrants; however, this would fail to capture newly emerging communities on
the urban edge (e.g. Jandakot in Perth, with a 69 per cent increase of MC-born migrants
from 2006 to 2011). Another alternative measure could be the density of MC-born
migrants but this is subject to the size of areal units, known as the modiﬁable areal unit
problem (MAUP) as SA2s are based on the total population (roughly 3000–25 000).
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Therefore, to minimise the eﬀect of MAUP and maximise capture of potential high concentrations of MC-born migrants, it was appropriate to use a relative measure (the proportion of MC-born migrants) to detect changes in spatial patterns, given the mixture
and diversity of migrants across Australian capital cities and over time.
Our study incorporated the ﬁve largest Australian capital cities: Adelaide, Brisbane,
Melbourne, Perth and Sydney (Table 1), with metropolitan boundaries deﬁned as the
Greater Capital City Statistical Areas (ABS 2016b). State capital cities of smaller size
including Hobart, Darwin and Canberra were excluded from our analyses given their relatively small numbers of MC-born migrants.
The study population was deﬁned as people born in Mainland China, including both
permanent residents and temporary residents such as MC-born international students.
The ABS and Department of Immigration and Border Protection (DIBP) use this
deﬁnition in accordance with the Standard Australian Classiﬁcation of Countries (ABS
2016a). Due to data unavailability for 2001 and limited functionality for cross-tabulations
in TableBuilder 2006 and 2011, it was impossible to exclude international students with
particular socio-economic features from the overall migrant population. We initiated
another set of analyses distinguishing the impact of permanent and temporary residents
on ethnic concentration. The results of these analyses showed that the impact of temporary residents on the concentrations of MC-born migrants becomes less signiﬁcant over
time; the increase of MC-born permanent residents appears largely in the already-established areas of Chinese concentration and emerges partially in new suburbs to form new
concentrations. The impact of international students has been considered in the interpretation of results in subsequent analysis and modelling. More details about these analyses
are provided in Appendix 1.
Descriptive analysis
We ﬁrst conducted a descriptive statistical analysis of the socio-economic characteristics of
MC-born migrants by metropolitan area, and their distributional change over time. Four
commonly referenced socio-economic characteristics were analysed (Edgar 2014; Forrest,
Poulsen, and Johnston 2006; Johnston, Forrest, and Poulsen 2001): English proﬁciency,
labour force status, personal weekly income, and highest educational level. A local
index of spatial autocorrelation, in particular the local Moran’s I, was utilised to capture
the spatial distribution of socio-economic characteristics. LISA has been used widely in
the literature to indicate spatial clustering, commonly referred to as ‘hotspot’ analysis
(Anselin 1995, 93). The LISA cluster maps (Figure 1 in the results section) illustrate the

Table 1. Total population and number of MC-born migrants in ﬁve capital cities.
Rank

Capital city

1
Sydney
2
Melbourne
3
Brisbane
4
Perth
5
Adelaide
Total
Source: ABS (2011).

State/Territory
New South Wales
Victoria
Queensland
Western Australia
South Australia

Total metro
population
4
4
2
2
1
14

840 628
440 328
274 460
021 203
304 631
881 250

Number of MC-born
migrants

Percentage of MC-born
in total population

148 558
90 900
20 975
15 659
15 396
291 488

3.07
2.05
0.92
0.77
1.18
1.96
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Figure 1. LISA cluster maps of four socio-economic characteristics in Sydney.

distribution of the local Moran’s I statistic across observations (Anselin 1995). Using
GeoDa software (Anselin, Syabri, and Kho 2006), locations with statistically signiﬁcant
LISA values are colour coded by type of spatial autocorrelation: the high-high and lowlow clusters (positive local spatial autocorrelation) are typically referred to as spatial clusters; while the high-low and low-high clusters (negative local spatial autocorrelation) are
spatial outliers. The global Moran’s I statistic (shown at the top of each map) indicates the
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mean of the local Moran’s I statistics, working as an indicator of the spatial autocorrelation
across the whole region. In order to obtain more robust results, the number of permutations was set to 999 along with a threshold signiﬁcance level of p = 0.05.
Regression modelling
Scholars have proposed and applied various approaches to deﬁne ethnic residential concentrations, relying principally on two types of criteria: absolute and relative (Burnley
2002; Coughlan 2008; Edgar 2014; Forrest, Poulsen, and Johnston 2006; Iceland and Scopilliti 2008; Johnson and Marchi 2001; Poulsen, Johnston, and Forrest 2004). Identiﬁcation procedures based on absolute criteria identify concentrations by applying a
single minimum cut-oﬀ threshold (Burnley 2002; Coughlan 2008). For instance,
Poulsen, Johnston, and Forrest (2004) utilised the percentage of minority ethnic groups
in one area (20 per cent, 40 per cent, 60 per cent and 80 per cent) to deﬁne the level of
high ethnic concentrations. While the advantage of this method is some level of standardisation, the primary limitation is that it assumes a degree of homogeneity between contexts
by setting up the minimum cut-oﬀ threshold (McDonald and Prather 1994). Other
approaches are based on relative criteria, which compare the candidate zones with their
surroundings. These approaches take into account diﬀerent spatial contexts both within
a metropolitan area and across regions. This relative method usually involves more
advanced statistical analyses such as GWR, which has been used to identify employment
nodes and/or phenomena of various sorts in urban space (Bitter, Mulligan, and Dall’erba
2007; Lee 2007; McDonald and Prather 1994; McMillen and Lester 2003), but to date has
not been applied to the identiﬁcation of ethnic concentration and/or its drivers. Following
these studies, we employ GWR to compute local estimates identifying locales where the
concentration of MC-born migrants is signiﬁcantly higher than the surrounding areas.
The advantage of this relative procedure is its lower sensitivity to the unit of measurement
and wider application to various metropolitan areas. In this regard, GWR oﬀers a useful
analytical approach with the capacity to delineate high concentrations of MC-born
migrants across Australian capital cities.
In this study, GWR was applied to examine the correlation between socio-economic
characteristics and the level of concentration of MC-born migrants in an SA2. The selection and deﬁnition of dependent and independent variables (Table 2) were based on previous research (Edgar 2014; Forrest, Poulsen, and Johnston 2006; Johnston, Forrest, and
Poulsen 2001). Our hypothesis is that MC-born migrants with higher levels of English
proﬁciency, higher educational levels, higher incomes and lower rates of unemployment
will exhibit lower levels of spatial concentration with co-ethnic persons.
Table 2. Dependent and independent variables used in the regression model.
Variable
Dependent variable
Group concentration
Independent variables
High English proﬁciency
Educational level
Low income
Unemployment

Deﬁnition
Proportion of MC-born migrants over total population in each SA2
Proportion of those who speak English very well and well
Proportion of those who hold university degrees above Bachelor
Proportion of those who have weekly income below A$800
Proportion of those who are unemployed in the labour force
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The GWR model has the advantage of providing location-speciﬁc parameter estimates
at the regression points by using observations in a given SA2 (Fotheringham, Brunsdon,
and Charlton 2003). The parameter estimates are mappable to facilitate interpretation, and
to highlight spatial variation in the level of concentration of MC-born migrants. In the
GWR results, an extreme coeﬃcient is particularly important not only because it helps
to better understand regional variation in the four selected socio-economic variables
but also because it indicates the areas where these four socio-economic variables have
greatest impact on the level of MC-born concentration (Cho et al. 2009). Furthermore,
as another important indicator, the signiﬁcant standardised residual depicts the areal distribution of departures from a generalised statistical relationship (Fotheringham, Brunsdon, and Charlton 2003). SA2s with a higher positive value of standardised residuals
indicate stronger concentrations of MC-born migrants in that capital city. Thus, we
produce cluster mapping of the top 5 per cent of extreme coeﬃcients of the four socioeconomic variables and standardised residuals of the proportion of MC-born migrants
to investigate how they have changed spatially and temporally.

Results
Spatial evolution in socio-economic characteristics of MC-born migrants
LISA maps examine the spatial clusters of four socio-economic variables, as well as their
spatial change over time. In Sydney, there has been a shift from a strong to weak spatial
autocorrelation of high English proﬁciency (i.e. 0.671 to 0.296) over the decade to 2011,
indicative of a dispersing settlement tendency of MC-born migrants with high English
proﬁciency (Figure 1). Their spatial clusters have moved from the inner west suburbs in
2001 (such as Lidcombe and Strathﬁeld) to the north-east suburbs (such as Chatswood)
in 2011. This suggests an increasing trend amongst MC-born migrants, with high
English proﬁciency, to settle in more aﬄuent suburbs, possibly due to better transport
access and higher-achieving schools. Weakening spatial autocorrelation was also observed
with all three other variables (highest educational level, unemployment, and low weekly
income), suggesting that de-concentration is occurring in the MC-born group with
these socio-economic characteristics. Moreover, a growing east–west divide in socio-economic status is reﬂected in the increasing distance between clusters of MC-born migrants in
the eastern and western suburbs of Sydney, while the large decrease in spatial autocorrelation of low-income MC-born residents suggests weakening within-group ﬁnancial diﬀerences. Maps of other cities are provided in Appendix 2.
Following Sydney, Melbourne has the second largest MC-born population in Australia.
In Melbourne, the MC-born migrants with each of the four socio-economic characteristics
exhibit increasing dispersal over time. The sharpest decline in concentration was by MCborn migrants with high English proﬁciency, followed by those with a high educational
level. The spatial pattern also reﬂects that highly educated MC-born migrants tend to
reside in the already-established MC-born enclaves in the city centre and inner east of
Melbourne, and those with higher unemployment and lower incomes tend to live in the
far south-east areas without MC-born enclaves. There has been a broad stratifying
process as well, with increasing suburbanisation of MC-born migrants over time, particularly towards the metropolitan fringe in the north, east, and south-east of Melbourne.
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The spatial change of socio-economic characteristics of MC-born migrants in Brisbane
is also evident over time. The clusters of MC-born persons with high English ﬂuency were
strong in southern Brisbane, around Sunnybank, in 2001; while these strong clusters
shifted to south-west and inner city locales in 2011, reﬂecting the existing and increasing
spatial dissimilation (counter-assimilation) that occurred between 2001 and 2011 in Brisbane. A similar spatial change also occurred for unemployed MC-born persons moving
from the southern suburbs (such as Sunnybank, Macgregor, and Runcorn) to areas
close to Brisbane inner city (Paddington-Milton, Kelvin Grove-Herston, and Fortitude
Valley), likely tied to local universities. Spatial clusters of MC-born persons with high educational levels in the west and north-west of Brisbane remained largely in the same
suburbs over time, but with declining spatial autocorrelation. The ﬁndings suggest that
highly educated MC-born migrants become less clustered over time, and more spatially
assimilated with the broader community.
In Adelaide, the spatial distributions of MC-born persons, according to the four socioeconomic indicators, have also changed over the three census periods. For instance,
migrants with high English ﬂuency, low incomes and high educational levels were
highly clustered in or around the inner city in 2001, but these clusters became weak
and moved to the east and north-east (such as Kent Town, Stepney, Felixstow, Newton)
from 2001 to 2011. The only socio-economic characteristic that did not follow this shifting
pattern was the unemployment rate. Unemployed MC-born persons gradually formed a
strong cluster near the inner city from 2001 to 2011 with a large increase in spatial autocorrelation. It reﬂects that unemployed MC-born migrants become more centralised over
time in Adelaide, again reﬂecting a concentration of students near both universities and
transit nodes.
Finally, Perth had two clusters related to high English proﬁciency in 2001, one concentrating initially in the outer suburbs (such as Mindarie) and the other one in Fremantle
and neighbouring suburbs. A similar pattern could be observed for MC-born persons
with high educational levels in the same period, with concentration in the suburbs
around Kardinya, potentially due to the proximity to Murdoch and other educational
institutions. However, the clusters explained by unemployment and low income appear
to be more randomly distributed in the metropolitan area a certain distance away from
inner city Perth. The common point is the signiﬁcant increase in spatial autocorrelation
for unemployed and low-income MC-born migrants over time. It reﬂects the fact that
unemployed and low-income MC-born migrants became more spatially concentrated
and dissimilated between 2001 and 2011.
Modelling the socio-economic factors relevant to MC-born migration patterns
Following the results of LISA, the GWR analysis helped to determine which socio-economic variables are correlated with spatial concentration of MC-born migrants in three
census years.
The local coeﬃcients produced by GWR for each capital city were examined at the
metropolitan level. Since GWR generates local coeﬃcients for each observation, this
study measured the mean of local coeﬃcients to imply the dynamic of characteristics
for each capital city (Table 3). In general terms, high English proﬁciency has a greater
impact on the level of concentration, indicating a higher likelihood to cluster. This runs
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Table 3. The mean of GWR local coeﬃcients in ﬁve capital cities, 2001–11.
Sydney
Melbourne
Brisbane
Adelaide
Perth

2001
2006
2011
2001
2006
2011
2001
2006
2011
2001
2006
2011
2001
2006
2011

High English proﬁciency

Educational level

Low income

Unemployment

0.15
−0.01
0.26
0.07
0.01
0.05
0.14
0.01
0.01
0.04
0.00
0.01
0.07
0.00
0.12

0.03
0.04
0.05
0.04
0.01
−0.04
0.00
0.01
0.00
0.00
0.01
−0.01
0.01
0.01
−0.16

0.00
0.01
−0.02
0.00
0.01
−0.05
0.00
0.01
−0.01
0.00
0.01
−0.02
−0.01
0.00
0.09

−0.10
0.08
−0.01
0.00
0.05
0.10
−0.01
0.02
0.07
0.00
0.02
0.08
0.00
0.01
0.08

counter to spatial assimilation theory, and may be partially attributed to the fact that MCborn migrants after 2000 have tended to migrate under the skill stream which has a relatively higher requirement in relation to English level compared to other types of migration
streams. The impact of unemployment on the level of concentration in Adelaide and Perth
became stronger from 2001 to 2011, and more unemployed MC-born migrants tended to
concentrate; Melbourne and Brisbane display various associations of unemployment with
the level of concentrations of MC-born migrants. Similar variation can also be observed
for low income and educational level, which have little association with concentration.
In sum, the interpretation of Table 3 indicates that numerous concentration trends of
MC-born residents buck the patterns predicted by spatial assimilation theory which
states that socio-economic disadvantages are necessarily related to the formation of
high concentrations.
Change in the correlation of socio-economic factors
The locations of extreme local coeﬃcients (statistically signiﬁcant above 90 per cent) indicate the areas where particular socio-economic characteristics of MC-born migrants have
high explanatory power on the level of their concentration. Figure 2 shows Sydney as an
example, with maps of other cities provided in Appendix 3. In Sydney, a north–south dissimilation becomes apparent as positive attributes (high English proﬁciency and high educational level) explain concentrations of MC-born persons towards the northern beaches
and the inner north-west suburbs, while negative attributes (low income and unemployment) explain concentration in the Sutherland Shire and the inner south-west. This means
that the socio-economic characteristics have divergent impacts on the concentration of
MC-born migrants and that both spatial assimilation and dissimilation occurred in
diﬀerent parts of capital cities.
In Melbourne, the spatial patterns of extreme local coeﬃcients (English, low income,
and unemployment) indicate substantial diﬀerentiation over time, while the clusters of
high educational levels exist consistently in the south-east (such as Clayton, Glen Waverley, and Box Hill) for three census years, indicating that highly educated MC-born
migrants tend to concentrate in these more aﬄuent suburbs. In Brisbane, concentration
is explained by negative attributes in Logan—widely reputed to be one of Australia’s
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Figure 2. Cluster mapping of extreme local coeﬃcients of socio-economic characteristics in Sydney,
2001–11.

most aﬀordable local government areas (Cheshire and Zappia 2015). The extreme local
coeﬃcients of low-income MC-born migrants shifted from the south to the west of Brisbane inner city from 2001 to 2011, presenting a pattern that is diﬀerent from other characteristics. Adelaide displays two general patterns for the distribution of extreme local
coeﬃcients. Low income and high unemployment explain concentration mainly in the
north around Paraﬁeld. However, the extreme local coeﬃcients of high English proﬁciency
were found in the southern coastal suburbs, with 2001 and 2011 overlapping to some
degree. In Perth, the changing pattern became uniﬁed across four factors, commonly shifting from urban fringe to the inner city. The extreme local coeﬃcients became more concentrated in the inner eastern suburbs around Canning Vale in 2011 but more dispersed in
the peripheral regions of Wanneroo, Armadale and Rockingham in 2006 and 2001. This
indicates a general shifting pattern from the urban edges to central areas with a strong correlation of socio-economic characteristics with level of concentration.
In sum, observations from the cluster mapping indicate that MC-born migrants with
particular socio-economic characteristics have experienced both spatial assimilation and
dissimilation over time. Their socio-economic characteristics display various correlations
with their level of concentration. That is, MC-born migrants with commonly high socioeconomic characteristics experienced both increased dispersal and concentration, as did
MC-born migrants with low socio-economic characteristics. This ﬁnding provides
further evidence showing that MC-born migrants in Australia do not simply follow the
patterns predicted by spatial assimilation theory but present a more diverse and complicated pattern that needs deeper examination beyond migrants’ socio-economic
characteristics.
Identifying high concentrations of MC-born migrants
High concentrations were, in the ﬁrst instance, identiﬁed through cluster mapping using
GWR. Clusters were identiﬁed by mapping signiﬁcant residuals produced by GWR at the
90 per cent signiﬁcance level. As Figure 3 shows, a large number of high concentrations
(SA2s with a higher proportion of MC-born migrants than their surrounding areas)
can be found in Sydney, with steady and overlapping patterns over time. High concentrations of MC-born migrants in Sydney appeared consistently in the south (Hurstville),
south-west (Campsie-Ashﬁeld-Burwood) and north-west (Macquarie Park, Chatswood,
and Eastwood) over time; while those in outer western suburbs (Cabramatta and Liverpool) disappeared between 2001 and 2011, possible due to the increasing percentage of
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Figure 3. High concentrations with standard residuals above critical value of 1.69 (90 per cent signiﬁcance level) in Sydney, 2001–11.

migrants from other ethnic groups (such as increasing Vietnamese and Cambodians in
Cabramatta) (ABS 2016c).
Maps for other capital cities and a full list of high concentration SA2s are provided in
Appendix 4. Compared to Sydney, Melbourne presents a more compact and consistent
pattern given that most standardised residuals appeared and overlapped in the east and
south-east (such as Clayton, Glen Waverley, Doncaster, and Box Hill) over the three
census years. In Brisbane, the high concentrations of MC-born persons in 2001 appeared
around the inner city and south. Gradually concentrations to the south of the city
emerged, forming larger communities (e.g. Sunnybank Hills, Browns Plains and Calamvale)
in 2011, while concentrations around the inner city disappeared. This means that the high
concentrations of MC-born migrants in these three capital cities did not change too much
from 2001 to 2011 but grew from the already-established concentrations in 2001 to larger
ones combining nearby suburbs in 2011. However, high concentrations of MC-born
migrants are more dispersed in Adelaide and Perth, with substantial changes over time.
In Adelaide, the spatial change of concentrations is signiﬁcant. Three high SA2-level concentrations of MC-born migrants were identiﬁed and sparsely distributed in the northeast, south and around the inner city in 2001. More concentrations appeared in the south
in 2006 but declined to only one (Norwood) in 2011. Finally, the spatial change of concentrations in Perth is even more signiﬁcant than that in Adelaide. A continuous belt-shaped
area of high concentrations appeared in the south-east of Perth inner city in 2006, but disappeared in 2011 with the appearance of new concentrations mainly in the south-east along
the Maddington-Thornlie-Canning Vale-Jandakot industrial corridor.

Discussion and conclusion
As migration becomes more diverse in both spatial and socio-economic extent, understanding migrants’ settlement patterns becomes increasingly nuanced with regard to various processes inﬂuencing spatial integration into the host society (Johnson and Marchi 2001). This
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study has made the case that although clear enclave patterns exist amongst MC-born
migrants in Australian cities, spatial distributions are dynamic and do not necessarily
relate to the social disadvantages of migrants. Instead, we assert that MC-born migrants
with various socio-economic characteristics have slowly integrated into diﬀerent segments
of Australian society, and both spatial assimilation and dissimilation have progressed variously in diﬀerent capital cities. For instance, MC-born migrants with high English proﬁciency and high educational qualiﬁcations tend to be clustered around the inner suburbs
of Sydney, Melbourne, Brisbane and Perth. Conversely, unemployed and low-income
MC-born migrants tend to be more dispersed or randomly distributed in most Australian
capital cities, a trend that increased between 2001 and 2011. The concentration of MC-born
migrants across most socio-economic characteristics has tended to decline over time in the
majority of capital cities with the exception of the unemployment rate in Brisbane, Adelaide
and Perth, and low income in Perth. This reﬂects the fact that MC-born migrants with high
English proﬁciency, high educational levels, and potentially even low incomes tend to
gradually assimilate with the population at large in Perth.
The GWR model provides speciﬁcity on a local level to highlight both isolated and stratiﬁed areas of concentration. Of the four socio-economic indicators, high English proﬁciency has the greatest positive correlation with increased concentration, although this
correlation became weaker over time. It may reﬂect the fact that immigrant enclaves
provide social support of various kinds (such as cheap accommodation) to new arrivals
and international students who have relatively high English proﬁciency. The remaining
indicators show less, and declining, correlation with the level of concentration of MCborn persons from 2001 to 2011. Overall, our analysis shows that there is no extremely
strong correlation between socio-economic dis/advantages and the level of concentration.
This means that MC-born migrants in Australia’s largest cities follow a segmented spatial
assimilation model, in which social class is a determinant, alongside geographical context.
The externalities created by high inner city housing costs also represent a likely driver of
segmentation, as positive socio-economic characteristics—particularly English proﬁciency
—are shown to explain inner city concentration, running somewhat counter to the
embedded assumption of dispersal over time.
What emerges is a diverse picture of spatial patterns in all ﬁve capital cities, exhibiting
some degree of concentration in the residential settlement of MC-born migrants. The
spatial pattern in Sydney tends towards stratiﬁed concentration (Edgar 2014), reﬂected
by the individual clusters of MC-born migrants spreading in the broader south, southwest and west of Sydney. In Melbourne, a large number of MC-born migrants concentrated within several bona ﬁde ethnic enclaves as well as more multiethnic suburbs in
and around them, especially in a string of eastern and inner eastern suburbs. In Brisbane,
there is a strong concentration in the southern suburbs around Sunnybank, and they are
growing larger and extending across more suburbs over time. In Adelaide and Perth, there
has been a centralising trend, accompanied by a substantial spatial change of concentrations corresponding to the large increase in the absolute number of MC-born migrants
from 2001 to 2011. The policy take-away is thus that both geographical context and socioeconomic variables—relating to both the group and the individual—matter in determining
settlement patterns, and that any initiative tied to altering policy must bear in mind the
multitude of factors determining residential outcomes.
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Although this paper has investigated socio-economic characteristics and their association with the level of concentration of MC-born migrants on a city-by-city basis,
several avenues for future work emerge from our ﬁndings. First, future work might investigate a longer temporal scale, which is currently limited by the diﬃculty of concording
census areal units prior to 1996. Furthermore, the release of newer census data would
add the latest proﬁle of MC-born migrants and thus extend our understanding of the
spatial evolution of MC-born migrants to that presented in this paper. Second, although
it becomes clear that some socio-economic factors are more important than others in both
driving the concentration of MC-born migrants and in the longevity of residential clusters,
further work could explore the driving forces underpinning the formation of ethnic clusters. As Wong (2017) indicates, the Chinese diaspora has become more sophisticated and
evolved to involve a much wider range of human factors and environmental factors in
their residential decision-making. Among the human factors, there is a need to integrate
life-cycle determinants of residential settlement more fully into models of segmented
assimilation, particularly as generational considerations intersect with established settlement patterns. This may involve more demographic and socio-economic features of
migrant households such as marital status, number of dependants, and home ownership
(Tindale and Klocker 2017, 2018). Factors at the household scale are challenging established perspectives on urban ethnic landscapes and changing conventional understandings
of segregation. Furthermore, as migrants intermarry with partners of other ethnicities,
their settlement patterns tie into networks which stretch beyond their spatial boundaries
and are facilitated by the housing market and communication technologies (Amin and
Thrift 2007). Mixed-ethnicity couples are more clearly identiﬁed among the aﬄuent
northern suburbs of Sydney (Tindale and Klocker 2017). Housing markets are also
likely to play a strong role in shaping residential concentration. On one hand, the property
interests of wealthy Chinese buyers have been documented extensively, especially in
Sydney (Wong 2017). On the other hand, high inner city housing costs across all Australian capital cities have pushed less-aﬄuent groups to the periphery, explaining much of the
‘ethnoburbia’ on the western fringes of metropolitan Sydney and Melbourne, and Brisbane’s southern corridor. Environmental factors such as the environmental context
(Iceland and Scopilliti 2008), car ownership (Klocker et al. 2015), and exposure to other
communities (Waitt, Kerr, and Klocker 2016) may also serve to further edify knowledge
on migrant settlement patterns over time. These distinct factors are closely associated with
the daily life of ethnic groups (such as travel behaviour) as well as the connections and
mobility between ethnic minorities and mixed majorities (Klocker et al. 2015). Drawing
on such factors provides explanations of the behaviours of diverse ethnic groups, which
cannot be explained solely by socio-economic diﬀerences. Furthermore, the settlement
process is intertwined with political, cultural, physiological, and historical factors (Anderson 2018; Anderson and Smith 2001). Collection and analysis of qualitative data should be
incorporated and extended to the perspectives of cultural similarity, historical connections, and emotional bonds between China and Australia (Anderson and Smith 2001).
Behind this spatial assimilation/dissimilation of MC-born migrants is the participation
of multi-generational diverse Chinese backgrounds and traditions shaping the form and
fabric of their settlement patterns (Anderson 2018). Given the novel conﬁguration and
composition of international migration, there is a need to understand the inﬂuence of
these diverse factors and the social and spatial pathways ascribed to each.
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As Forrest, Poulsen, and Johnston (2006) have suggested, the ‘melting pot’ experience
of North America is neither entirely justiﬁed nor embedded within multicultural policy in
Australia. Instead, highly educated and skilled MC-born migrants, as the focus of Australian immigration policy, experience group dynamics of spatial assimilation and dissimilation diﬀerently in various metropolitan contexts. We interpret the Australian experience
as falling somewhere in between the two polar models—the assimilationist vs pluralist. As
the Australian government focused on the creation of a new multicultural model since the
1980s (Glazer 1998), multiculturalism in the Australian context has been considered as
‘assimilation in slow motion’ and ‘a gentle form of assimilation and incorporation’
(Forrest, Poulsen, and Johnston 2006, 460). The ﬁndings of this study are consistent
with parallel cases in North America and New Zealand in which group settlement has followed a segmented spatial assimilation model (Forrest, Poulsen, and Johnston 2006;
Iceland and Scopilliti 2008; Johnson and Marchi 2009; Portes and Zhou 1993; South,
Crowder, and Chavez 2005; Zhou 1997). Educated and skilled migrants have been
absorbed by diﬀerent segments of the host society, ranging from aﬄuent middle-class
suburbs to impoverished inner city enclaves. Cultural diversity and preservation of
ethnic clusters bring Australia a step towards a nation as described by Young (1990,
300) as the ‘being together of strangers’, and a place in which complicated togetherness
in diﬀerence has become dominant rather than the exception (Ang 2003). In investigating
Australia’s largest non-Commonwealth migrant group, our ﬁndings to some degree reveal
its characteristics and dynamic patterns, providing diverse implications for urban geographers, planners and policy-makers. Our analyses help better understand how minorities’
pathways intersect with the social fabric in multicultural Australia.
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