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Abstract 

Metropolitan internal migration is an important process driving urban structure and settlement 

patterns. This research explores the geographical movement of metropolitan migration in 

Melbourne at a disaggregate spatial scale. Several spatially based techniques are employed, 

from which the complex patterns of migration are identified. The implications of migration 

movements for urban structure and infrastructure are also examined. This paper then links the 

migration flows to a spatial housing market analysis, and finds that urban variations in housing 

utility and housing prices are important factors influencing patterns of migration. In addition, 

new dwelling development programs generate new vacancy chains which shape residential 

migration toward outer urban areas. Drawing conclusions from this analysis, our research 

recommends more effective government approaches to fostering investment in housing-related 

infrastructure in Australian cities, and it discusses how broader policy and investment can align 

to drive settlement patterns which optimise productivity and liveability and minimise negative 

effects. 
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Introduction 

The urban settlement pattern has long been addressed in the literature because of its importance 

in shaping the liveability and productivity of a city. In the urban economic literature, the urban 

structure and settlement pattern is often seen as an equilibrium where people adjust their 

residential locations to optimise living standards, economic opportunities, and social needs 

within a given urban context. Studies to understand urban structure change often focus on urban 

localities and variations in growth and decline, but rarely on the internal linkage between those 

localities and the migration flows they generate which reshape urban social and spatial structure. 

Studies of the determinants and consequences of metropolitan internal migration are valuable, 

as they offer dynamic insights into the growth, change, and restructuring of urban areas 

(Dieleman, 2001; Kim, 2014). 

Unlike migration across large regions, where people seek to minimise the spatial cost to 

maximise economic opportunities, moves within an urban area are usually prompted by more 

complex considerations. There is strong evidence of migration being driven by the relative 

quality and cost of living, which is in turn shaped by complex factors such as social networks 

personal circumstances, or cultural values (Clark & Maas, 2015). In addition, external contexts 

such as changing job and housing markets, transport infrastructure, and ICT technologies also 

open up scope for increased migration within cities (Linneman & Graves, 1983; Jones et al., 

2004; Vilhelmson & Thulin, 2013). Although metropolitan migration enables residential 

relocation to improve housing or social mobility concerns and household flexibility to relocate 

can improve some aspects of urban efficiency, there are other less positive views of migration 

which suggest that in aggregate it can disperse urban activities, which is an important source 

of infrastructure pressure and labour market inefficiencies. For example, the increasing spatial 

separation of economic activities and worker housing in many cities has shown strong evidence 

of this change (Clark & Dieleman, 1996). The consequences of migration movements for urban 

structure, spatial labour markets, infrastructure investments, and social and economic 

wellbeing has long been a critical concern of urban policy (Andrews et al, 2011). How urban 

policy arrangements could better respond to urban structural challenges to secure the 

productivity, inclusivity, and sustainability of urban regions is an important question faced by 

many governments.   

While metropolitan migration is an important process driving urban structure and settlement 

patterns, it represents only a small portion of research in the migration literature. Studies in 

regional geography have largely dealt with migration movements across large geographical 

regions (such as between major metropolitan areas) and regional economic performance (see 

Hugo & Harris, 2011). A great deal of research on migration at metropolitan scale has focused 

on the household level, exploring a household’s or individual’s life course, personal events, 

and reasons for migration (Graves & Lineman, 1979; Geist & McManus, 2008). Although 

those studies provide important insights, very little research has investigated the geographical 

dynamics of metropolitan internal migration and how migration movements intersect with 

other important social and economic processes in urban areas. This gap is also relevant to 

longitudinal urban studies that identify locational spatial change, which are often presented at 

the sub-metropolitan scale, such as between census periods.  Migration flows into and out of 
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localities represent change in local populations that are then reflected in cross-sectional census 

counts. A better depiction of who is moving into and out of a particular location between census 

periods can thus provide a more complete representation of the dynamics of urban socio-

economic change at the local scale than is observable in simple longitudinal focus on census 

area units. Migration mapping thus assists to represent the mobility of populations within cities 

in a way that static cross-sectional snapshots cannot easily offer.  Mapping of migration 

movements can also help identify what population cohorts, such as age, income, occupation or 

housing tenure categories, are contributing to spatial demographic change, and how.  There are 

also urban policy and management reasons for building a better understanding of metropolitan 

internal migration movements.  Urban geographers and planners can benefit from insights into 

the geography of internal metropolitan migration in managing urban residential dynamics by 

understanding the links between housing supply and population change. For example, if a 

particular cohort is found to be leaving a given locality, this could signal a deficit in local 

housing provision. More widely analysis of internal metropolitan migration can aid 

understanding of housing markets, job markets, and infrastructure needs, and their effects on 

metropolitan form and structure. 

This research will explore the geographic movement patterns of metropolitan internal 

migration in Melbourne, a city with one of the most mobile populations in the world. At the 

time this research was undertaken Melbourne was experiencing population growth of 

approximately 2.5 per cent (Australian Bureau of Statistics, 2019), one of the highest rates in 

the OECD.  The research draws on data on internal migration between 2011 and 2016 from the 

Australian Census of Population and Housing. In contrast to previous studies that have 

investigated migration at aggregate urban scales (e.g. movements between Local Government 

Areas), the analysis here is conducted within a disaggregated spatial framework in which 

detailed patterns of migration can be identified. Several spatial techniques are newly applied 

to capture important spatial effects metropolitan migration and implications of these changes 

for urban structure. This paper then links migration flows to a spatial housing market analysis. 

By comparing housing market characteristics between the areas where residents originate and 

those they move into, this paper attempts to examine the spatial effects of housing markets on 

metropolitan migration. 

Based on detailed spatial analysis, this paper investigates three key research questions: 1) What 

are the spatial trends in metropolitan internal migration in Melbourne?; 2) How do metropolitan 

residential movements intersect with spatial housing markets?; and 3) What are the effects of 

housing development programs on metropolitan internal migration? Drawing conclusions from 

our analysis, our research then recommends more effective approaches for governments to 

foster effective investment in housing-related infrastructure in Australian cities, and it 

discusses how broader policy and investment decisions can align to drive settlement patterns 

that optimise productivity and liveability and minimise negative effects.  

 

Metropolitan migration and housing markets  

 



4 
 

Metropolitan migration refers to household residential relocation within an urban area. The 

urban economic literature views metropolitan migration as a mechanism where households 

adjust their housing consumption to their housing needs (Clark & Dieleman, 1996). There is 

now a substantial literature documenting and modelling the processes of residential relocation 

at micro-level. In these studies, residential mobility has been linked to household attributes and 

family life-course events such as birth, death, marriage, and divorce, which all generate new 

demand for housing (Rossi, 1980; Clark & Huang, 2003; Clark, 2013). In addition, there are 

other factors indirectly related to family life-course, such as changes in job, income, assets, 

occupation, or education, which turn out to play a critical role in residential mobility (Clark & 

Burt, 1980; Clark & Withers, 1999; Van Ommeren et al., 1999). Generally, intra-urban moves 

of these types are primarily related to family life-courses or changes in personal circumstances 

and thus events which cause households to decide to move are inelastic or involuntary with 

respect to housing costs and needs (Strassmann, 1991; Maher, 1995; Clark, 2013; Clark & 

Lisowski, 2017).  

While many intra-urban moves are forced by personal circumstances, a large number are 

voluntary and market-induced. Moves of this type are related to a need on the part of the 

household to adjust some element of their housing consumption such as space, location, 

amenity, or quality. Such moves are often voluntary and motivated by housing market 

opportunities and so they are strongly related to housing market conditions (Strassmann, 1991; 

Dieleman et al., 2000; Van Ommeren and Van Leuvensteijn, 2005). Housing economics studies 

show that residents living in urban areas continually adjust their housing consumption to their 

current circumstances (Van de Vlist et al., 2002). Moves of households to newer and bigger 

housing often improve the quality of the residence. While it is common for households to adjust 

housing consumption upwards in size and quality, this shift also raises housing costs and it is 

common for households to minimise the cost gap by relocating to achieve housing upgrade, 

even though it may increase transport costs (Goodman, 1976). This type of household 

adjustment of housing consumption to the housing market is an important factor underlying 

relocations across urban areas. Many researchers therefore view intra-urban moves as a 

function of the housing market and emphasise the process of residential relocation as embedded 

in and influenced by housing market conditions (Henley, 1998; Dieleman, 2000; Strassmann, 

2000; Clark & Rivers, 2012; Coulton et al., 2012).  

While household migration is driven by various different circumstances and housing needs, the 

patterns of household relocation are dependent upon the nature of the available housing supply. 

The structure of housing markets, including the tenure structure of housing stock, the range of 

available housing types, land-use regulations relating to the supply of new housing, as well as 

geographical factors, all have important impacts on residential mobility patterns (Benjamin & 

Paaswell, 1981; Maher, 1995; Van der Vlist et al., 2002; Lee & Waddell, 2010). Housing 

market structure also influences housing prices, causing affordability issues for many 

households, which in turn is a key factor influencing household decisions to move and where 

to move to (Baker et al, 2016). Lee et al. (2000) introduced housing prices into their model of 

residential movement in the United States and found significant effects of housing prices on 

household location choices. In addition to the turnover of existing housing stock, new housing 
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development creates vacancies, particularly at urban peripheries, which does have a substantial 

impact on patterns of migration. Many studies have addressed patterns of migration through 

the concept of ‘vacancy chains’, in which moves in one area are dependent on moves in other 

areas and the housing vacancies they generate (Maher, 1995).  

In addition to housing utility, residential movements in urban areas can also be explained by 

bid-rent theory (Alonso, 1964). A critical element of residential mobility decisions is 

residential location choice, which is affected by both housing utility and location or transport 

utility. Research on this subject is based on ‘utility maximisation theory’, which suggests that 

people will seek to minimise transport costs by selecting a housing location which provides 

greater accessibility to jobs, or that otherwise they may accept increased transport costs in 

exchange for more affordable housing further from their employment. However, while some 

researchers find that accessibility factors play an important role in household residential 

location, others contend that the accessibility afforded by easy personal transport such as 

private cars in metropolitan areas diminishes the importance of transport factors compared with 

neighbourhood amenity and dwelling attributes (Zondag & Pieters, 2005). Australian cities 

exhibit strong bid-rent curves, with housing prices highest in central locations and declining 

with increasing distance from the CBD (Burke et al., 2011) In a study of housing location 

choices in Australia’s two largest cities, Burgess & Skeltys (1992) found that housing cost and 

affordability are extremely influential in residential relocation and location choices. They 

found that a large proportion of households moving to outer or fringe areas were young first 

homebuyers for whom housing affordability was the prime concern in dwelling and location 

choice. Access to work was one of the most common compromises reported by these 

households in order to achieve home ownership and the available evidence shows that people 

often increase their travel demand after residential relocation (Burgess & Skeltys, 1992). 

Burnley et al. (1997) study of household relocation to achieve home ownership reported similar 

findings, as did Nicholls et al. (2018).   

While the research have revealed important reasons why household moves are related to 

housing markets and housing needs, the impacts of metropolitan migration on urban structure 

have become an important area of concern for many cities. In a recent analysis of urban spatial 

structure trends in major OECD cities between 2001 and 2011, it was found that the prevalent 

pattern in urban form was an increasing decentralisation of the population (Veneri, 2017). 

Likewise, in large Australian cities housing markets have an uneven spatial structure. This 

spatial cost variation, along with affordability issues in Australian housing markets, has caused 

continual outward residential movement. Drawing on data about migration between Local 

Government Areas (LGA), the Victorian Government (2010) reported that a strong trend of 

internal migration in Melbourne in recent decades has been this continual outward movement 

of the population. This shift is usually regarded as being about trade-offs between housing 

affordability and accessibility of jobs and services (Burnley et al., 1997). This critical issue 

regarding housing market structure and outward migration poses an urban structure challenge. 

From an economic perspective, although there are other views of outward migration can create 

dispersed cities with lower congestion costs, they produce less agglomeration economies and 
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increased transport costs of access (Lee 2007), which can have a negative impact on urban 

productivity, employment growth, and innovation. 

Although the research literature to date has developed considerable insights into household 

mobility and migration, the geographical understanding of these urban residential movements 

is still limited. A few studies have addressed spatial trends at a rather coarse spatial scale, with 

less detail relating to household moves at local level and the urban structural challenges they 

generate. The absence of geographical detail about metropolitan migration is partly due to lack 

of data and the limitations of existing techniques to analyse spatial dynamics, which in turn 

makes in-depth urban policy analysis impossible. For example, although the literature suggests 

that a high proportion of intra-urban moves could be a function of spatial housing markets, how 

an existing housing market structure shapes metropolitan migration has not been fully explored 

at metropolitan scale. This paper aims to address this important research gap using a spatially 

based approach.  

 

Study area and data 

Melbourne is selected as a case study as it is broadly representative of Australian cities in terms 

of urban process and structure. Melbourne was established in the mid-19th Century as an 

industrial port city servicing a regional hinterland. The city expanded from its dense central 

grid during the late-19th Century via rail and from the mid-20th Century by car. Melbourne 

exhibits extensive suburbanisation principally comprised of single storey detached dwellings. 

Despite some infill and high-rise development in inner-urban zones following 

deindustrialisation from the 1970s to the 2000s, Melbourne’s suburban area has continued to 

expand, with some 30 per cent of new residential dwellings constructed in greenfield sites. 

Australian cities share broad structural similarities with North American cities (Frost 1990), 

with Melbourne sometimes compared to Toronto, for example (Mees 2000). As noted above, 

Melbourne was prior to COVID-19 one of the fastest growing metropolitan areas in the OECD, 

and thus further allows migration to be understood in the context of rapid urbanisation. A study 

of Melbourne can thus be generally, though not specifically, informative of patterns in 

comparable jurisdictions.  

Melbourne’s governance is typical of Australian cities with the Victorian state parliament 

having principal responsibility for setting planning legislation and with Victorian Government 

agencies leading metropolitan strategic planning processes. Local governments in Melbourne, 

as in other Australian states with the exception of Brisbane in Queensland, are comparatively 

weak entities with planning powers largely limited to development control and determining 

where State government-defined zoning designations will be applied and in what proportion.  

While local governments can exercise some constraint on development processes, they are 

regularly overruled by the State planning tribunal. Consequently, housing development in 

Melbourne is relatively unconstrained. Dodson et al (2020) for example found that as of 2016 

the housing market was underbuilding by 660,469 dwellings relative to the dwelling density 

yield achieved at the 90th percentile local area unit under prevailing planning policy. 
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Nonetheless market demand as inferred by developers has resulted in high dwelling 

construction growth in high-rise housing over the past decade as international financial capital 

has sought out investment opportunities in stable urban economies, particularly in the Pacific 

rim (Rogers 2017).  Such capital flows combined with population growth meant that as of early 

2020, for example, the highest growth in apartments, townhouses and new houses in Australia 

was found in the inner, middle and outer suburbs of Melbourne, respectively. Investigating the 

migration dynamics that accompany this housing market activity can aid understanding of 

urban change in comparable fast-growing metropolises.   

The dataset used to represent metropolitan migration in Melbourne is the intercensal internal 

migration data from the Australian Bureau of Statistics (ABS), which contains the residence of 

all households in 2016 and their residence in 2011. The spatial unit to represent migration 

origin and destination is Statistical Area Level 21 (SA2). In this study, residents whose current 

residence (SA2) is not identical to their previous residence (SA2) are identified as internal 

migrants (22 percent of total residents). Migrants who changed their residence within one SA2 

are not included due to their minor impact on urban structure. The datasets used to represent 

Melbourne housing markets include dwelling unit data and housing sales data from the ABS 

and the Victorian Government. Similarly to other large Australian cities, Melbourne housing 

markets display a strong monocentric and bid-rent structure (Mariano et al, 2012). Housing 

units in inner urban markets generally cost more, which is correlated with higher density and 

closer proximity to the city centre. Housing and rental costs then decline in housing markets 

further away from the city centre. The bid-rent relationship may vary slightly at local level due 

to variations in other factors such as housing type and socioeconomic profile. For example, 

houses in the eastern suburbs cost more than those in the western and northern suburbs, 

regardless of their distance from the CBD.  

 

Geographical analysis of migration flows 

Flow mapping  

The first objective of this paper is to develop an enhanced understanding of geographical 

patterns of household migration within the urban area. A common approach to analysing spatial 

movement data is flow mapping (Guo, 2009), for example using directional lines (vectors) to 

represent spatial flows with each line weighted by the number of movements between origin 

and destination. Because a very large number of movements overlap in space, this visualisation 

only displays significant flows. Figure 1 shows a flow mapping of significant internal migration 

(>200 moves) in Melbourne between 2011 and 2016. In general, the pattern of internal 

migration is rather complex which varies across different urban areas. A noticeable trend is the 

higher level of migration occur in a few outer urban areas, for example Werribee in the west, 

Craigieburne in the north, and Cranbourne in the south-east. However, many intra-urban 

movements in the inner and middle urban zones are not efficiently represented. The migration 

                                                           
1 Statistical Area Level 2 (SA2) is the second-smallest geographical unit to represent general purpose areas defined by Australia 

Census Geography Classification (ACGC). In Melbourne, SA2s have an average population of about 10,000 persons. 
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movements in those zones are typically short, dispersed, or multidirectional in nature, resulting 

in small volumes between each origin and destination. In these circumstances, analysis using 

flow mapping is considered limited as not all geographical movements are represented in the 

graph. In order to enhance the geographical understanding of migration movements at a 

disaggregated scale, this paper employs two spatial techniques, circular statistics and 

modularity analysis, in a GIS environment to capture the important spatial effects.  

 

Insert Figure 1 here 

Fig. 1. Flow mapping of metropolitan migration in Melbourne 2011-2016. 

 

Circular statistics  

Directionality is a key measure of geographical trends in migration flows. Capturing the 

directions of migration movements is essential to identify the determinants of migration and its 

impacts on urban structure and urban localities. To reduce the complexity of understanding 

these patterns, we employed circular statistics which provides an unique view of the circular 

mean and circular spread of all spatial flows across urban area (Corcoran et al., 2009). Circular 

statistics analyses the directionality of flow data by transforming all angular vectors into 

rectangular polar coordinates using the cosine and sine functions. In the rectangular coordinate 

system, the coordinates (x, y) of the mean angle of all directional vectors (n) are calculated. 

Then the mean rectangular coordinates is transformed back into the mean vectors angle 𝜃𝑟. The 

equations used to calculate the directional mean follow 

 

𝑥 =
∑ 𝐶𝑜𝑠 𝑎𝑛

𝑖=1

𝑛
                 𝑦 =

∑ 𝑆𝑖𝑛 𝑎𝑛
𝑖=1

𝑛
            𝑟 = √𝑥2 + 𝑦2 

𝑆𝑖𝑛 �̅� =  
𝑥

𝑟
        𝑎𝑛𝑑         𝐶𝑜𝑠 �̅� =  

𝑦

𝑟
 

𝜃𝑟 = 𝑎𝑟𝑐𝑡𝑎𝑛 (
𝑆𝑖𝑛 �̅�

𝐶𝑜𝑠 �̅�
) 

 

where a is the angle of a directional vector, n is the number of directional vectors, x and y are 

the rectangular coordinates of the mean angle of all directional vectors, and 𝜃 is a measure of 

the mean of the individual angles. Because there is more than one migration move in the same 

direction between the same origin and destination, the calculation of circular mean is weighted 

by the total number of moves n between an origin-destination pair. In this study, the mean 

direction of migration flows is calculated at SA2 level to identify spatial variations of migration 

movements at local level.  

 

Modularity analysis  

The second technique used to improve the understanding of the structure of migration flows is 
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modularity analysis (Fragkiskos & Michalis, 2013). The identification of this internal structure 

is of crucial importance as it can uncover unknown metropolitan communities in migration 

networks where present strong internal migration interactions. To do so, we transform the 

migration flow data into a volume-weighted and directionally specific spatial network. A 

modularity analysis is then applied to identify the cluster of SA2s where high numbers of 

migration movements concentrate to form a ‘local community’ in the spatial network. The 

communities are then optimised by moving SA2s by communities until no further change in 

communities (or increase of modularity) and a new network of communities is constructed. 

The number and quality of communities is determined by a modularity score Q, and its change 

in the optimization procedure can be computed as:  

 

    𝑄 =
1

2𝑚
 ∑   

𝐶 ∑ [𝐴𝑖𝑗 − (
𝑑𝑖𝑑𝑗

2𝑚
)]𝑖∈𝐶,𝑗∈𝐶                                                          

 

 

∆𝑄 = [
∑ +2𝑑𝑖,𝑖𝑛𝑖𝑛

2𝑚
− (

∑ +𝑑𝑖𝑡𝑜𝑡

2𝑚
)

2
] − [

∑  𝑖𝑛

2𝑚
− (

∑  𝑡𝑜𝑡

2𝑚
)

2
− (

𝑑𝑖

2𝑚
)

2
]                                    

 

where ∑  𝑖𝑛  is sum of weights of migration flows within community C, ∑  𝑡𝑜𝑡  is the sum of 

weights of flows incident to SA2s in C, 𝑑𝑖 is the sum of the weights of the flows incident to 

SA2 i, 𝑑𝑖,𝑖𝑛is the sum of the weights of the flows from i to SA2s in C, and m is the sum of the 

weights of all migration flows in the network. The modularity analysis is implemented using 

the open-source network analysis software Gephi, combined with GIS analysis, to identify the 

‘community’ of migration flows in urban areas. 

 

Geographical patterns of metropolitan migration 

Direction of migration movements 

 

Using circular statistics, we visualised the mean direction of all migration flows in urban areas 

(Figure 2). The results show that when accounting for all movers at disaggregated level, the 

true pattern of metropolitan migration in Melbourne is more complex than has previously been 

described (e.g. see Victorian Government, 2010). Although the migration from many SA2s is 

outward, the mean direction is rather heterogeneous at a local level, reflecting diverse location 

preferences and housing demand of urban habitants. Migration movements in the inner-middle 

urban zones and coastal zones are relatively continues, which are partly shaped by chains of 

housing vacancy created by migration flows towards outer areas. Migration movements are 

more complex at the interface between the middle and outer urban zones. For example, even 

some adjacent suburbs exhibit quite contrasting migration movement patterns. This may be 

related to the distinct social and economic ties of residents and their perceptions of an ideal 

neighbourhood to live in. Other significant flows across urban areas are people moving from 

coastal zones to non-coastal zones, and there is a strong trend of people in the eastern suburbs 

moving southward. In contrast to movements out of urban zones, residents on the fringe of 
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Melbourne exhibit an inward movement trend, attracted either by new housing or greater job 

opportunities in the established urban zones.  

 

Insert Figure 2 here 

Fig. 2. Distribution of the mean direction of migration flows in Melbourne suburbs (SA2). 

 

Migration containments 

The modularity analysis of migration flows reveals an interesting pattern that residential moves 

within an urban area exhibits strong self-containment (Figure 3). These local containments of 

migration are shown to have significant real-world meaning, highlighting that an important 

feature of residential dynamic is strongly self-contained within certain spatial partitions of 

urban areas. Those zones in aggregate form a distinct residential community, many residents 

tend to migrate within those local areas or a community they are familiar with to retain the 

connection with existing social networks or job markets. At a metropolitan scale, people do not 

move too far from their original residence, because of a desire to remain in a familiar location, 

to retain their former lifestyle or social network, or for other reasons of convenience. Those 

migration containments typically cover a cluster of neighboring areas that have high levels of 

similarity in demography, wealth, employment, housing characteristics, lifestyle, and growth 

history. The size of migration containment tends to increase with one live further away from 

the city centre. This structure of metropolitan migration has not been discovered in the previous 

research. Identification of migration containments can help understand the distinct location and 

housing preferences of urban residents. 

 
 

 

Insert Figure 3 here 

Fig. 3. Local migration containments. 

 

Spatial housing markets  

The second research question of this paper is how metropolitan migration intersects with spatial 

housing markets. Because there are important reasons why household moves are related to 

housing needs, the geographical patterns of migration cannot be fully understood without 

considering the housing market circumstances (van der Vlist et al., 2002). In this section, we 

focused on two types of housing market: the existing housing market and the new housing 

market, which were analysed separately with metropolitan migration data.   
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Existing housing market 

In this study both existing housing market and new housing market were defined independently 

by the housing stock, regardless the patterns of residential migration. Capturing the housing 

market structure can help understand the relationships between household adjustments to 

housing consumption and spatial movements in urban areas.  The existing housing market is 

defined by two key factors, transport cost and housing cost. The reason for using these two 

factors is that they better represent the bid-rent structure of spatial housing markets in 

Australian cities and are considered critical to households’ decisions about residence and 

relocation. Firstly, the housing markets in Melbourne (represented by SA2) are divided into 

four sub-regions: central, inner urban, middle urban, and outer urban (Figure 4). The spatial 

division of sub-regions is based on the classification of the transport costs2, measured by 

journey to work (JTW) distance, of all SA2s in the region. Because the spatial distribution of 

transport costs in Melbourne is rather monocentric and radial in nature, the urban sub-regions 

present a number of concentric bands around the CBD, each with a similar range of transport 

costs for its residents. Next, the housing markets within each urban sub-region are further 

divided into three classes based on the housing cost: high ($1,130,000+); medium 

($635,000~$1,130,000); and low (0~$635,000). The cost threshold of each class is determined 

based on the classification of dwelling costs3 in all SA2s in Melbourne. Because the average 

housing cost in the outer urban zones is significantly lower than that in the inner and middle 

urban zones, we set the lowest category in the outer urban zones at $400,000 and lower. The 

characteristics of housing units associated with each sub-market are reported in Table 1. Each 

housing sub-market has distinct features regarding urban location, housing density, tenure type, 

and housing cost. It is noted that the housing sub-markets is defined based on the housing value 

rather than the rental cost. We assume that housing rental cost will not strongly distort the 

spatial structure of the housing market, given the overall small proportion of the rental market 

(<30%) and the strong correlation between housing costs and rental costs at a sub-metropolitan 

scale.   

 

Insert Figure 4 here 

Fig. 4. The distribution of spatial housing markets (existing occupied) in Melbourne. 

 

 

                                                           
2 An equal interval classification is applied because the urban sub-regions it produced are nearly equal range in transport 

costs, and the outputs are most identical to the a priori classification of urban structure in Melbourne (see Robin et al, 

2010). The journey to work data is obtained from ABS which provides the origins, destinations, and number of commutes 

for all workers in Melbourne. 

3 A natural break classification is used because it minimises differences between housing cost values in the same class and 

maximize the differences between classes. Therefore, it produces the best possible spatially continuous residential 

communities within each urban sub-region, which in aggregate present distinct geographical and housing market 

characteristics. 
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Table 1. Housing characteristics of housing sub-markets 

 

Insert Table 1 here 

 

In order to understand how residents move across spatial housing markets, Table 2 reports the 

proportion of total residents in a housing sub-market moved into same or another housing sub-

market. In most cases, the highest proportion of residential moves occur within the same sub-

market. The sub-markets where the residents are most mobile are the central and lower markets 

in the inner-urban zones and the higher market in the middle-urban and outer-urban zones, both 

presenting a higher proportion of residents moving out of their current housing sub-market. 

Out of all inter-market moves, people generally choose to move into the markets that have 

similar (e.g. low – low) or lower (medium – low) housing costs and are located close to their 

previous residence.  

Table 3 then highlights the significant inter-market moves (moves greater than 20%) and 

compares the housing characteristics of the housing sub-markets where residents originate with 

those they move into. Overall, most significant moves between housing sub-markets are 

outbound, meaning people would rather live further from the CBD after relocation. Moves 

from the central markets brought increases in housing size and occupation capacity, reflecting 

a big motivation of residential moves for larger housing. In addition, most significant moves 

between the sub-markets brought a drop in housing cost and rental cost, except for residents in 

the central market and middle-high market, who are more likely to move upward to a higher 

cost housing market. These results demonstrate for whatever reasons of migration, there is a 

clear pattern of movements within a spatial housing market structure. The relative quality and 

cost of living shape the migration flows and residential choices in urban areas. There some 

resident moves toward the city centre for improved access to jobs, markets, and services. 

However, the magnitude of moves is not as strong as out migration as it is constrained by the 

housing price and affordability. For example, the only significant moves toward the city centre 

are residents from the inner-urban high market to the inner-urban medium market, and some 

moves from middle-urban high to inner-urban high, so those moves did not incur increase in 

housing cost. 

 

Table 2. Proportion of residents in a housing sub-market relocate to other housing sub-markets (%) 
 
 

Insert Table 2 here 
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Table 3. Significant inter-market migration* and changes in housing characteristics (after - before) 
 

 

Insert Table3 here 

 

New housing supply 

We next assess the effect of new housing stock on metropolitan internal migration. New 

housing supply can influence migration movements by potentially generating housing vacancy 

in urban areas in the absence of demographic growth through natural increase or migration. 

Conversely migration to a locality may be the result of new housing supply, especially in 

greenfield areas. To assess the new housing development under Melbourne’s urban growth 

plan, we split the new housing markets into three sub-markets based on the location of 

development (Figure 5): central development (urban central and renewal); infill development 

(established suburbs); and fringe development (growth areas). The new housing stock in each 

area is identified by comparing ABS housing stock data between 2011 and 2016. 

In order to identify the effect of new housing supply on migration patterns, Table 4 compares 

migration movements between areas with high levels of new housing development (>1000 new 

dwellings) and areas in the same geographical category with low levels of new housing 

development (<1000 new dwellings). It shows the areas with high levels of new housing 

development do show greater retention of existing residents than the areas with low new 

housing development. However, this new stock in the central and established suburbs cannot 

counteract the overall trend of people moving out. The reasons for this are: 1) the supply of 

new housing in existing urban zones is lower than the household demand for new housing; and 

2) the types of new housing developed in the central areas, dominated by multi-level apartment 

buildings, do not meet the long-term housing needs or investment goals of existing residents. 

In contrast, new housing development in the outer areas attracted the highest level of internal 

migration. Many residents choose to move further out for better housing utility and 

affordability, although they sacrifice previous locational advantages such as access to services 

and jobs and transport efficiency. These results indicate that the pattern of migration movement 

is strongly shaped by the location and type of new housing supply. Of various development 

programs, dwelling structure and density of development are very important concern for 

moving residents. 

 

Insert Figure 5 here 

Fig. 5. Distribution of new dwelling development in Melbourne (2011-2016). 
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Table 4. Migration and new dwelling development 

 

Insert Table 4 here 

 

Conclusion and discussion 

This research explored the geographical movements of metropolitan migration in Melbourne. 

Differently to previous studies, which focused on small sample data or discussed migration at 

coarse spatial scales, this work explored the patterns of entire migration within a disaggregated 

spatial framework. In addition to a conventional flow mapping technique, two spatially based 

techniques were used for the first time to detect the complex patterns of migration within the 

urban area. Using circular statistics, we captured the mean directions of migration at local level, 

from which we can observe the spatial trend of migration. Although its pattern is rather 

heterogeneous at a local level, migration from inner urban and middle urban zones presents 

strong outward movement. Residents in the outer urban areas, by contrast, exhibit an inward 

migration. To further identify the structure of migration movement patterns in urban areas, we 

adopted a modularity analysis. The local migration containments identified enhanced our 

understanding of the geographical similarity on residential migration behaviour, location 

preference, and housing demand. Capturing these geographical details of migration movements 

is significant as they provide new information for urban geographers and planners seeking to 

understand urban settlement patterns, residential dynamics, and the effects of key external 

circumstances, particularly housing markets on metropolitan migration. 

This paper then linked internal migration flows with spatial housing market analysis. We 

assumed that, for whatever reasons people move or whether those moves are voluntary or 

involuntary, their location choice is dependent on the available housing supply from which 

they can choose to meet their housing needs. We analysed separately two types of housing 

market - the existing housing market and the new housing market. The existing housing market 

is assumed to influence migration by its spatial variation in utility and cost. The new housing 

market arose residential movements by generating new housing vacancy chains in urban areas. 

Analysing the migration flows across the housing sub-markets identified, our results 

demonstrate that people generally choose to move into housing markets with similar or lower 

housing costs which are not geographically too far from their previous residences. The housing 

sub-markets with the most mobile residents are inner urban markets and high-cost markets. 

This implies that seeking larger living space and lower housing cost are important motivations 

that drive households’ decisions to move across urban areas.  

While most opportunities to move are provided by existing housing stock, new dwelling supply 

also increases turnover of housing stock that drives residential moves. We have paid particular 

attention to the effects of new housing development in existing urban and outer urban zones, 

which to a large extent reflect the government’s housing growth plan. The results showed that, 
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relative to housing opportunities, there are more people chose to move to the outer urban areas 

for larger and newer housing which was affordable for them, whilst less relocated to the 

vacancies in the central zones for greater access to jobs or services. Although new housing built 

in the existing urban zones can reduce the net migration loss, their current development and 

marketing strategy do not effectively attract existing residents and alter the trend of outward 

migration. We demonstrate understanding the housing market differences between migration 

localities provide deeper insights into urban processes that drive patterns of residential 

migration. The new outputs produced would allow exploration of government housing plan to 

better manage urban growth, of which the flow of internal migration is an important component. 

A number of potential policy issues deserve consideration based on this research. To inform 

government housing policy and development decisions, this paper suggests that there may be 

opportunities for a shift in housing development policy to reshape the housing markets and 

residential choices. One observation is that metropolitan internal migration appears to be linked 

with household change including take-up of home ownership. This is likely to be associated 

also with the traditional Australian homeownership preference for detached housing on large 

lots. Such housing is typically found in middle and outer suburban areas and there is existing 

evidence in Australia that such considerations are factors in outward residential migration 

(Burnley et al., 1997). Developing housing form and tenure models that offer some of the 

advantages of home-ownership of a single dwelling on a large lot but within the denser central 

and inner-urban housing zones may be a potential direction for planning policy and market 

actors, in the context of prevailing planning commitments to ‘housing choice’.  

A further potential policy angle relates to housing market price structure. While it is difficult 

to directly alter housing price structure through policy, a strong policy managing the provision 

of new housing in the outer zones could increase the consumption of new housing in the 

established urban areas if crafted carefully. In addition to the owner-occupied market, 

increasing the supply of affordable rental housing and social housing in the inner and middle 

urban zones could be an effective strategy to improve the residential choices of low to medium 

income households. Such adjustments of new housing markets and consumption could play an 

important role in adjusting residential relocation patterns across urban area, although the 

magnitude of key parameters and elasticities would need to be investigated further. This policy 

concern would also need to recognise that dwelling supply factors are not the only elements of 

the market that influence prices. Australia has a high participation of private investors in the 

housing market, beyond owner-occupiers and whom exert a strong influence on price structures. 

There is debate about the market influence of investors versus home owners such that some of 

the internal migration may be an effect of households seeking home ownership needing to 

move to spatial segments of the housing market where inflationary effects from investor 

activity are less pronounced. This in turn draws attention back to the macroeconomic and 

aggregate level policy settings that influence housing systems and markets in Australia 

(Dodson et al., 2017) and wider distributional and equity considerations.  

A further policy concern relates to the potential effects of COVID limitations on international 

and interstate migration on metropolitan internal migration. The Australian Government 

introduced strict limits on international migration to Australia in March 2020 and State 
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governments closed internal borders soon after. International and interstate migration to 

Melbourne has been a major element of the city’s overall population growth in the past decade. 

While this study has not investigated these two key external migration factors it bears noting 

that much of this migration, particularly international movements, is to the central and inner-

city zones. Once established though, such migrants often then join the cohort of metropolitan 

internal migrants who move to middle and outer zones. If international and interstate migration 

to Melbourne remain stalled for some time then we are likely to see reduced rental price 

pressure on metropolitan internal migrants and a potential slowing of the scale and extent of 

this cohort’s movements. In addition to the consequences for housing demand in central and 

inner locations this could produce a ‘ripple’ effect as retarded migration softens demand 

successively in outer and fringe areas. Further research would be required to better understand 

this issue.  

A final further consideration that could support improved scholarly and policy understanding 

of metropolitan internal migration is that this study has been dependent on quantitative data 

sourced from five-yearly census returns. There would be value in further investigation that 

sought qualitative data on metropolitan internal migrants that could provide a richer 

experiential perspective on the issue. That might assist policy by better understanding of 

motivations and in turn of factors that might influence decisions to undertake metropolitan 

internal migration. This could include better assessment of the income and labour market 

aspects of migration decisions, in addition to housing aspirations.   

Although we have here demonstrated the utility of spatially based research for understanding 

metropolitan migration and housing market structure, some important issues remain to be 

further explored in future research. One important limitation of this work is that the data is not 

able to distinguish the behaviour of renters from that of owners and thus cannot analyse how 

their moves interact with spatial housing market structures. This relationship needs to be 

explored if the data is available because renters are particularly mobile residents in many cities 

(Desmond et al., 2015). Next, this research has revealed an interesting pattern of migration 

containments at local level, how this structure is related to the spatial housing market has not 

been explored. This question could be further investigated when new data and methods are 

developed to better understand the spatial housing markets from movers’ perspective. In 

addition, although our method identifies the migration movements within a spatial housing 

market structure, the data is not able to infer the true purposes of household migration. These 

insights can be better understood by data tracking movers’ housing tenure, job change, and 

transport patterns before and after relocation. Finally, an important further justification of the 

value of the migration study is to examine the consequences of migration on pressing urban 

issues. For example, how housing markets could shift human and social capital, employment 

agglomeration, and transport in cities via internal migration. Such new data and research will 

enhance exploration of planning policy to ensure the growth of our cities is more sustainable 

and productive, and to minimise negative impacts. 
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Fig. 1. Flow mapping of metropolitan migration in Melbourne 2011-2016. 
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Fig. 2. Distribution of the mean direction of migration flows in Melbourne (SA2). 
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Fig. 3. Local migration containments. 
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Fig. 4. The distribution of spatial housing markets (existing occupied) in Melbourne. 
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Fig. 5. Distribution of new dwelling development in Melbourne (2011-2016). 
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Table 1. Housing characteristics of housing sub-markets 

 

 

 

Housing sub-market 

Occupation 
capacity 

(persons/be
droom) 

Average 
dwelling 

price 
($10,000) 

Average 
dwelling 
weekly 
rent ($) 

Share of 
renting 

dwellings 
(%) 

Share of 4 
bedroom 
dwelling 

(%) 

Average 
housing 
land size  

(sqm) 

Average 
distance to 
the CBD 

(km) 

Average 
commute 
distance 

(km) 

Central 1.01 61.6 525.9 67.4 1.3 n.a. 0.5 5.0 

 

Inner 

Low 0.89 56.4 303.6 33.9 17.3 648.9 8.3 10.7 

medium 0.85 87.2 387.0 43.3 13.1 467.4 4.0 8.2 

high 0.88 148.5 441.3 37.0 24.4 643.1 5.7 8.6 

 

Middle 

low 0.91 45.2 274.3 25.1 35.1 645.0 15.4 13.9 

medium 0.83 81.6 342.1 25.6 33.7 720.7 16.3 13.1 

high 0.86 120.8 464.0 23.5 32.8 675.6 12.5 11.3 

 

Outer 

low 0.86 38.7 255.6 22.1 37.5 819.7 33.2 18.6 

medium 0.82 56.6 299.7 20.4 34.3 755.7 31.8 17.2 

high 0.84 67.9 313.2 15.6 49.0 723.2 28.3 16.1 
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Table 2. Proportion of residents in a housing sub-market relocate to other housing sub-markets (%) 

 

                         

Central 

Inner urban Middle urban Outer urban  

Total low medium high Low medium high low medium high 

Central 4 4 40 20 15 12 2 0 0 3 100 

 

Inner 

urban 

low 1 15 20 2 41 5 0 14 1 1 100 

medium 2 12 40 14 12 9 2 6 2 1 100 

high 2 2 21 40 4 17 5 4 4 2 100 

 

Middle 

urban 

low 1 7 8 2 50 7 0 23 2 1 100 

medium 1 1 9 11 10 36 3 14 10 5 100 

high 1 0 8 23 0 29 13 13 8 5 100 

 

Outer 

urban 

low 1 2 4 2 11 6 0 61 10 3 100 

medium 1 0 4 4 2 10 1 41 23 13 100 

high 1 1 5 6 3 15 2 29 33 8 100 

Total 1 5 15 11 17 14 2 25 7 3 100 

IN 

OUT 
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Table 3. Significant inter-market moves and changes in housing characteristics 

 

Origin         
sub-market  

Destination    
sub-market  

 

Total 

moves 

Proportion 

of total out 

moves 

Change in 

share of 4 

bedroom 

housing  

Change in 

house 

price 

($10,000) 

Change in 

house 

weekly 

rent ($) 

Change in 

occupation 

capacity 

Change in 

distance to 

the CBD 

(km) 

Direction 

of move 

Central Inner-medium 3,643 40% 11.8% 25.6 -138.9 0.16 3.5 Out-bound 

Central Inner-high 1,785 20% 23.1% 86.9 -84.6 0.13 5.2 Out-bound 

Inner-low Middle-low 17,954 41% 17.8% -11.2 -29.3 -0.02 7.1 Out-bound 

Inner-high Inner-medium 20,464 21% -11.3% -60.8 -54.3 0.03 -1.7 In-bound 

Middle-low Outer-low 30,073 23% 2.4% -6.5 -18.7 0.05 17.8 Out-bound 

Middle-high Inner-high 3,571 23% -8.4% 27.7 -22.7 -0.02 -6.8 In-bound 

Middle-high Middle-medium 4,362 29% 0.9% -39.2 -122.0 0.03 3.8 Out-bound 

Outer-medium  Outer-low 21,167 41% 3.2% -17.9 -44.1 -0.04 1.4 Out-bound 

Outer-high Outer-low 7,114 29% -11.5% -29.2 -57.6 -0.02 4.9 Out-bound 

Outer-high Outer-medium 8,156 33% -14.7% -11.3 -13.5 0.02 3.5 Out-bound 
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Table 4. Migration and new dwelling development 

 

 

New dwelling development     

2011-2016 

Dwelling 

growth 

Migration 

gain 

Migration 

loss 

Net 

migration 

Migration gain 

per new dwelling 

Central 

development 

>1000 dwellings 25,231 21,311 -23,398 -2,067 -0.08 

<1000 dwellings 
 

896 6,729 -7,647 -918 -1.02 

Infill 

development 

>1000 dwellings 30,965 97,470 -104,049 -7,279 -0.23 

<1000 dwellings 
 

60,381 56,1973 -60,6431 -44,458 -0.74 

Outer 

development 

>1000 dwellings 44,239 85,713 -38,604 47,109 1.06 

<1000 dwellings 
 

7,707 35,514 -28,601 6,913 0.89 
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