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Cities worldwide face housing pressure due to rapid population growth

exceeding the housing supply. Despite e�orts to increase housing supply,

housing a�ordability continues to decline. Understanding policymakers’

perceptions of the housing sector in urban planning is critical to guaranteeing

housing opportunities for everyone. We examine the complexities of housing

a�ordability in the urban planning process by analyzing three urban planning

reports in Greater Sydney. We use an existing dataset for Greater Sydney urban

planning reports and causal mapping to analyze policymakers’ perceptions

about the relationships that drive the housing demand, housing supply, and

housing prices. The findings highlight the need for a better understanding of

the drivers of urban sprawl, the limitations of current supply-side strategies,

and alternative solutions to control urban growth and mitigate housing crises in

urban areas.
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1 Introduction

Housing affordability has become a major problem in many cities around the world

(Alves, 2022; Coupe, 2021; Leishman et al., 2023). Policymakers at all levels have

designed policies intended to alleviate this crisis (Anthony, 2023; Han et al., 2021) while

also promoting population growth (Ríos-Ocampo and Gary, 2025). However, the rapid

population growth in urban areas has outpaced growth in the housing supply for several

decades, amplifying the housing affordability problem (Leishman et al., 2023; Sager, 2011;

Searle, 2020).

Cities like Greater Sydney struggle to cope with rapid population growth and the

associated demand for housing because significant time delays constrain the rate of

housing supply expansion (Searle, 2020; van den Nouwelant et al., 2022). It takes time

for policymakers to release more land for urban development, for local utilities to approve

and build new infrastructure projects that provide essential services (e.g., water, sewerage,

power, roads), for real estate developers to propose housing development projects on

newly released land, for local councils to review and approve these new projects, for

developers to initiate the projects once approved, and for developers to build new houses

and neighborhoods once construction begins.

Over several decades, population growth outpacing the growth in housing supply has

negatively impacted Sydney residents’ quality of life, urban shape (Lawton and Morrison,

2022; Mahtta et al., 2022) and environmental quality (Haase et al., 2013; Ríos-Ocampo

and Gary, 2025; Sager, 2011). In addition, residents in larger cities face longer commutes
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to access job opportunities, higher education and health services,

and social and cultural facilities and amenities (Bassolas et al.,

2019; Giles-Corti et al., 2022; Kelly and Donegan, 2015; Lu et al.,

2021). Expanding cities have also prioritized housing development

at the expense of green spaces, replacing green spaces with concrete

(Karlen et al., 2022; Lawton and Morrison, 2022) and consequently

affecting urban temperatures (Bubathi et al., 2023; Chaston et al.,

2022; Li et al., 2020; Sharifi and Lehmann, 2015; Stone et al., 2010;

Valencia et al., 2023).

Previous research has examined housing strategies in urban

areas in response to decreasing housing affordability. Traditionally,

policymakers have concentrated on increasing housing supply

to cope with population growth and the associated increasing

demand for dwellings by promoting zoning and changes in land

use (Infranca, 2019; Pawson et al., 2020), approval of new housing

projects (Birrell and McCloskey, 2016), housing development

(Palm et al., 2020) and urban renewal projects (Han et al.,

2021). These traditional strategies also include increasing the

supply of affordable and social housing (Morris, 2021; van den

Nouwelant et al., 2022) to support low- and medium-income

residents (CHIA, 2024; Han et al., 2021), increasing urban density

(Duranton and Puga, 2020; Giles-Corti et al., 2022; Vij et al.,

2021) and implementing tax policies (Morris, 2021). However,

these strategies have been implemented for decades, and housing

affordability issues persist with a negative impact on economic

growth (Anthony, 2023), water access (Meehan et al., 2025), urban

sprawl (Li et al., 2021; Mahtta et al., 2022), access to urban

amenities (Giles-Corti et al., 2022), city walkability (Gunn et al.,

2022), quality of life (Chung et al., 2020), green spaces (Karlen

et al., 2022; Lawton and Morrison, 2022) and societal wellbeing

(Ríos-Ocampo and Gary, 2025). Previous simulation modeling

research has examined the aging of housing and changes in

land use (Forrester, 1969), interaction between business, housing,

and population while using limited land (Alfeld and Graham,

1976; Ghaffarzadegan et al., 2011), housing construction dynamics

(Eskinasi et al., 2009), housing growth and shrinkage scenarios

(Lauf et al., 2012) and housing system dynamics (Eskinasi, 2014)

and others (Bach et al., 2019). However, more research is needed

to understand the causes of housing affordability in urban areas,

how policymakers perceive this urban challenge, and to identify

policies that improve the situation. Urban systems are complex, and

strategies and policies must account for this complexity to avoid

unintended consequences.

We adopt Forrester’s Attractiveness Principle (Forrester, 1969;

Meadows, 2002) to explore alternatives to control growth by

focusing on the overall quality of life. The Attractiveness

Principle holds that people preparing to move will move to

the most attractive city (e.g., Sydney) in their consideration set.

This principle has been supported by findings from migration

researchers (Dorigo and Tobler, 1983; Reia et al., 2024; Van

Hear et al., 2018). As the population of the most attractive city

increases, housing affordability in the city eventually declines,

job opportunities become scarce, traffic congestion increases, and

the overall quality of life for the residents of the city decreases.

These impacts reduce the city’s attractiveness, and according to this

principle, population growth will slow down and ultimately cease

when the city becomes less attractive than other locations. However,

policymakers have historically attempted to adopt urban plans and

strategies that create urban areas that are attractive to everyone.

In particular, policymakers have implemented policies to promote

population growth and economic growth, and expected market

forces to create the best outcome (Sager, 2011), instead of limiting

urban and population growth to proactively limit the growth of

cities. We apply the attractiveness principle and causal mapping to

evaluate potential housing strategies that may be implemented to

manage growth in Greater Sydney, while also maintaining a high

overall quality of life and societal wellbeing.

We adopt a systems approach to understand the factors that

limit the effectiveness of traditional strategies to improve housing

affordability. We use an existing dataset (Ríos-Ocampo and Gary,

2024) fromGreater Sydney urban planning reports coded using text

analysis. The causal relationships reported in this dataset are used

to build causal maps and capture policymakers’ beliefs about the

relationships that drive the housing demand, housing supply, and

housing prices in Greater Sydney. Greater Sydney is used as a case

study because housing affordability has become an acute problem

due to the rapid population growth experienced in the city over the

last five decades. People have historically been attracted to Sydney

because of the high quality of life and the extensive opportunities

the city offers to residents (EIU, 2023; Innovation Cities, 2021).

But the high and increasing cost of housing relative to the median

Australian income has resulted in decreasing attractiveness for

the city over the last 10 years. We also selected Greater Sydney

as the case study because so much data are available about the

city since many scholars have studied Greater Sydney for urban

research (Birrell and McCloskey, 2016; Bunker et al., 2017; Clark

andMoonen, 2016; Farid Uddin et al., 2022; Lawton andMorrison,

2022; Morris, 2021; Ríos-Ocampo and Gary, 2025; Searle, 2020;

Sharifi and Lehmann, 2015).

2 Materials and methods

To analyze the housing affordability crisis in Greater Sydney,

we use the dataset published by Ríos-Ocampo and Gary (2024)

that includes the data from three existing urban planning reports

in Greater Sydney: (i) Sydney region: Outline plan (State Planning

Authority of NSW, 1968); (ii) City of Cities: A plan for Sydney’s

Future (Department of Planning, 2005); and (iii) A Metropolis

of Three Cities—connecting people (Greater Sydney Commission,

2018). These urban planning reports represent policymakers’

mental models (Forrester, 1980) about the causal relationships

at work in the urban system, and also describe the strategies

policymakers adopted to advance the city.

The dataset was analyzed by implementing text analysis (Eker

and Zimmermann, 2016; Kim and Andersen, 2012; Tomoaia-

Cotisel et al., 2022) to identify variables and causal relationships

between variables. These variables and causal relationships are

recorded using Computer-aided qualitative data analysis software

(CAQDAS), as suggested in Eker and Zimmermann (2016). We

subsequently mapped the variables and causal relationships in

causal maps (Luna-Reyes and Andersen, 2003). The causal maps

use a hybrid of a causal loop diagram and a stock and flow

diagram to represent the most important stocks essential for

understanding the dynamics of the system and explaining the

physical flow through it (Sterman, 2000). Causal maps enable us

Frontiers in Sustainability 02 frontiersin.org

https://doi.org/10.3389/frsus.2025.1621152
https://www.frontiersin.org/journals/sustainability
https://www.frontiersin.org


Ríos-Ocampo and Gary 10.3389/frsus.2025.1621152

to capture policymakers’ perceptions about the causal relationships

in the urban system associated with housing dynamics (Groesser

and Schaffernicht, 2012; Lane, 2000; Stave and Kopainsky, 2015;

Sterman, 2000). To build the causal maps, we take the individual

causal relationships identified in the urban reports, which represent

policymakers’ perception of the relationship between two urban

elements, and integrate them into a single map. The causal maps

also help to understand policymakers’ mental models, revealing

unintended consequences of misunderstanding urban dynamics.

Prior studies have used text analysis to code Federal Open Market

Committee meetings (Kim and Andersen, 2012), circular economy

activities in the textile sector (Manolchev et al., 2024), health sector

reports (Pineo et al., 2020), housing sector reports (Zolghadr et al.,

2022), and other global challenges (Buzogany et al., 2024).

Causal maps use arrows to indicate the direction of causality.

A “+” sign at the arrowhead denotes that an increase in the

independent variable causes the dependent variable to rise above

what it would have been, ceteris paribus (and a decrease causes a

decrease). A “–” sign denotes that an increase in the independent

variable causes the dependent variable to decrease beyond what it

would have been. Causal maps reveal two types of feedback loops,

labeled as “R” for reinforcing (positive) feedback loops and “B” for

balancing (negative) feedback. The square box indicates stock (or

state) variables that accumulate or deplete over time, the piped

arrows into or out of the stock variables indicate flow variables

(inflows into or outflows from the stock), and the clouds signify

sources or sinks (Sterman, 2000).

3 Population, gross regional product,
and housing a�ordability in Greater
Sydney

Greater Sydney is a well-known and recognized city worldwide

because of its economic attractiveness, innovation capacity, quality

of life, and sustainability programs (Arcadis, 2022; C40, 2022;

EIU, 2023; Innovation Cities, 2021). However, rapid urban and

population growth over the last five decades has negatively

impacted housing affordability (Bangura and Lee, 2019) and

other social and environmental indicators (BITRE, 2015; Bubathi

et al., 2023; Committee for Sydney and Ipsos, 2023; Lawton and

Morrison, 2022).

Policymakers prioritized Greater Sydney’s population growth

and economic growth over the last five decades (Ríos-Ocampo and

Gary, 2025; Searle, 2020). Population growth has created increasing

demand for dwellings, as shown in Figures 1, 2. Figure 1 shows

the population of Greater Sydney between 1971 and 2071 (ABS,

2024a) and the Gross Regional Product (GRP) and GRP per capita

in Greater Sydney between 2001 and 2023 (.idcommunity, 2025).

Greater Sydney’s population has grown by 32.9% from 2001 to

2023 to a value of 5.45 million people (the population has grown

by 81% from 1971; ABS, 2019, 2023c, 2024b). In comparison, the

Gross Regional Product (GRP) per capita in Greater Sydney has

grown by 33.1% to reach AU$91,707 in 2023 compared to 2001

(.idcommunity, 2025).

The Greater Sydney population is projected to reach between

7.2 million (32% higher than the 2023 level) and 10.7 million people

by 2071 (96% higher; ABS, 2024a). Population growth in cities

has put upward pressure on dwelling (i.e., housing) and transport

infrastructure, land usage and urban sprawl, water and energy

consumption, and waste generation (ABS, 2024a; Department of

the Prime Minister and Cabinet, 2016; McPhearson et al., 2021;

Ríos-Ocampo and Gary, 2025; UN-Habitat, 2020).

The housing sector in Greater Sydney has experienced

increased pressure due to population growth. Figure 2 shows

housing supply, demand for housing, and themedian housing price

in Greater Sydney. Figure 2A highlights the discrepancy between

population change each year (orange line)—a proxy for changes

in housing demand—and the number of new dwellings completed

each year (blue line)—a proxy for changes in housing supply—

in Greater Sydney between 1972 and 2024. In the last 52 years,

the net dwelling completions have exceeded population change

in only 8 years. The most significant population change was in

2023, while the greatest number of dwellings completed was in

2019. Although net population growth includes families and people

willing to share a dwelling, the higher demand for housing is

reflected in the median price of established houses and attached

dwellings (e.g., apartments, units and terrace houses; ABS, 2024c).

Figure 2B shows the evolution of the median housing and attached

dwelling prices from September 2002 to September 2024. While the

population and GRP per capita has grown in this period by around

32% at an annual rate of 1.3%, the median price of established

houses has increased by 231% at 6% annually, and the price of

attached dwellings by 116% (from 2003) at an annual rate of 3.9%.

The reduction of housing affordability is also reflected in rental

prices, which have increased regardless of distance from the CBD

(ABS, 2023a).

4 Evolution of housing strategies in
Greater Sydney

In this section, we present the results of the analysis of the urban

planning reports in Greater Sydney published in 1968, 2005, and

2018. The findings show that policymakers’ mental models about

housing development changed from 1968 to 2005, but remained

mostly unchanged from 2005 to 2018.

4.1 Housing sector in the 1968 urban
development plan

The analysis of the 1968 urban plan shows that policymakers

focused on allocating land for urban development, investing

in infrastructure, and promoting housing development projects

in new areas in advance of the expected population growth.

This strategy also aimed to ensure the necessary public utilities,

transport infrastructure, and new housing developments were in

place as the population grew.

Figure 3 captures policymakers’ perceptions about causal

relationships in the housing sector in the 1968 urban planning

report. The “Housing Pressure” loop (labeled as B1) shows

policymakers’ strategy to cope with the demand for dwellings.

As the urban population grows, the demand for new dwellings
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FIGURE 1

Population and gross regional product behavior over time. (A) Greater Sydney Population Table 3.1 Population (a), capital city (b) and rest of state,

states and territories, 30 June (c), 1901 onwards−1960–2015—(ABS, 2019), Estimated resident population, Greater Capital City Statistical Areas

(Australian Statistical Geography Standard) 2021, Australia (ABS, 2024b)−2016–2022 and Projected population from 2022 to 2071 (ABS, 2023b,

2024a). Data for the medium scenario was obtained in the ABS (2024a) and used to estimate other scenarios based on the NSW scenarios (ABS,

2024b). (B) Gross Regional Product (left) and Gross Regional Product per capita (right) in Greater Sydney. Data from 2001 to 2023—line—taken from

.idcommunity (2025).

FIGURE 2

Housing sector behavior over time. (A) (orange line) population growth per year and (blue line) new dwellings (housing) per year (NSW Government,

2023). (B) Median house price in Greater Sydney, September 2002 to September 2024 (ABS, 2024c). Attached Dwellings include flats, units,

apartments, and semi-detached, row, and terrace houses.

increases, increasing the demand for more public investment

to expand the water, sewerage, drainage, electricity, gas and

telecommunications infrastructure to deliver services to new

neighborhoods and then also to build schools, hospitals,

transport infrastructure, and other public buildings in these

new neighborhoods. This demand for public investment stimulates

policymakers, who have the authority to define land use in the city,

to first make a commitment to make those public investments,

and subsequently to change land use, leading to an increase in

land allocated for urban development that eventually is released

for urban development. Some of the land released for urban

development is devoted to the land needed to construct new

dwellings. As more land is released and more land is devoted to

construct new dwellings, more new houses are built, increasing the

housing supply and reducing the demand for new dwellings relative

to what it would have been if all conditions in the system had

remained the same. These causal relationships close the “Housing

Pressure” balancing loop (B1). To clarify the terminology, Land

Allocated for Urban Development is the land designated for future

urban development. Land Released for Urban Development is

the land available for housing, employment, transport or other

developments. Finally, Land for Dwellings is the land designated

for housing development. Policymakers stated in 1968, in

anticipation of population growth, that “new areas must be opened

up for industrial and residential development on a major scale as

rapidly as possible” (State Planning Authority of NSW, 1968, p.

1). Policymakers also highlighted the need for increasing housing

density in existing areas: “if as many as 350,000 more people [. . . ]

were to be accommodated within the zoned main urban area, this

would necessitate as much as 35% of the dwellings in that area

being either home units or new forms of medium density housing,

rather a high proportion” (State Planning Authority of NSW,

1968, p. 25).

The demand for new dwellings also increases the demand

for land to support urban growth, increasing the demand for

public investment in land use. The demand for public investment

increases the public investment commitment and leads to an

increase in land allocated and then released for urban development.

Some of this land is devoted to new dwellings, and an increase

in new dwellings reduces the pressure of demand for dwellings in
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FIGURE 3

Housing dynamics in Greater Sydney in 1968.

the housing sector and also the demand for land relative to what

it would have been if all conditions in the system had remained

the same. These causal relationships close the “Land for Growth”

loop (B2). In the 1968 urban plan, policymakers recognized that

“Sydney’s expected population growth of about 2,750,000 will

require the zoning of an additional 250,000 acres.” (State Planning

Authority of NSW, 1968, p. 97). The change of land use from

green spaces to urban development negatively impacted the green

spaces across the city, leading in a decline in the city’s attractiveness

compared to what it could have been if all factors in the system had

remained unchanged. These causal relationships close the “urban

Sprawl” balancing loop (B3).

In addition, the pressure on the public sector to increase

investment in 1968 drove expansion of the public utility

network and, because the public infrastructure was ready

for new neighborhoods, more land could be released

for urban development. As new neighborhoods and new

houses are developed, the pressure on demand for new

dwellings decreases relative to what it would have been if

all conditions in the system had remained the same. These

causal relationships close the “Capacity to Support Growth”

balancing loop (B4). It is important to highlight that policymakers

made commitments for the needed investment in public

infrastructure before any housing development could start.

Developers could not construct houses if there were no

roads, water, power, storm drains or telecommunications

lines on the land. Therefore, getting public infrastructure

(including utilities) in place, enabled the release of land

for housing development. “Given [. . . ] a limitation on the

availability of public funds at any time, it is important that land

development and the expansion of public utility services should

be closely coordinated” (State Planning Authority of NSW,

1968, p. 47).

New dwellings are developed on land previously released

for urban development, reducing the land available for future

projects and closing another balancing loop: “Using Land” (B5).

Policymakers recognized in 1968 that the previous land released

for urban development may be insufficient for the expected

population growth. The report “shows that it would be very

difficult to find space for all the population growth expected within

the County of Cumberland, consistent with the establishment

of a sound and effective urban pattern and an acceptable

living environment for the people. Thus, the need to plan for

substantial urban growth outside the County of Cumberland is

reinforced” (p. 26).

Importantly, notice that house prices and housing affordability

do not feature at all in the causal diagram of the Greater Sydney

housing sector from the 1968 urban plan. Land was abundant

and policymakers released land outside of Cumberland County—

where jobs, services, amenities, and houses were concentrated—

and invested in public infrastructure in advance of expected

population growth in the city. These policies helped housing supply

keep pace with population growth, and kept housing affordable for

the average resident of the city.
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4.2 Evolution of housing strategies in
Greater Sydney in 2005 and 2018

The sustained population growth in Greater Sydney over

the last five decades has required policymakers to take action.

Particularly in the housing sector, policymakers have focused

on releasing land for new urban developments while promoting

strategic centers, and also promoting housing projects. From 1971

to 2018, the Greater Sydney population increased by 81% and

this growth caused a range of issues, including rising housing

prices, falling housing affordability (because incomes did not rise

as rapidly as house prices), increased traffic congestion, residents

moving further from the city center to afford housing, longer

commuting times, increased pollution, and less undeveloped green

space. These changes led policymakers to shift their mental models

and to rethink the urban planning policies that underpinned the

traditional outward expansion of the city limits around a single

city center. Instead, policymakers adopted policies to establish

multiple strategic centers to distribute new developments and

opportunities across the city, and tomitigate the negative social and

environmental impacts stemming from the growing population

(e.g., traffic congestion, long commuting times, and pollution).

However, strategies to establish multiple strategic centers have not

been effective. To the contrary, these strategies have reinforced

the urban sprawl, modified land use, altered urban temperatures,

and attracted even more people to the city, resulting in further

increasing the housing demand and housing affordability problem.

The implications of these policymakers’ strategies are captured in

Figure 4.

Figure 4 shows policymakers’ beliefs about the causal

relationships in the housing sector in the 2005 and 2018 urban

reports. We combine the 2005 and 2018 urban reports into a

single causal map because these urban reports reveal similar causal

structures for the housing sector. The strong population growth in

Greater Sydney from 1968 to 2018 motivates policymakers to find

strategies to cope with this growth and to find ways to more evenly

distribute services and opportunities across the city.

As the urban population grows, the demand for detached,

semi-detached houses and apartments increases and this increases

housing prices (and negatively impacts housing affordability).

FIGURE 4

Housing dynamics in Greater Sydney in 2005 and 2018.
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Rising housing prices decrease the attractiveness of the city to

residents and to potential new residents. As the city’s attractiveness

declines, population growth slows because fewer people are

attracted to live in the city. These causal relationships close the

“Housing Affordability” balancing loop (B1). In 2005, policymakers

highlighted that “. . . some areas of Sydney have difficulty in

attracting workers because of high housing prices and rents. This

gives rise to skill shortages or leads to extended journey to work

distances and travel times.” (Department of Planning, 2005, p.

76). In 2018, policymakers recognized that housing affordability

challenged the attractiveness of the city. “Being an in-demand

global city brings growth, which in turn brings opportunities

[but] it also brings challenges. The biggest of these is housing

affordability, which is a pressing social and economic issue across

Greater Sydney” (Greater Sydney Commission, 2018, p. 48).

As the urban population grows, rising housing prices (and

lower housing affordability) also impacts the time people spend

traveling from home to the workplace and other facilities.

Historically, job opportunities, services, and facilities in Greater

Sydney were concentrated in the Central Business District (CBD).

As a result, this area of the city is in high demand and has become

very expensive. As housing prices and rents increase in areas close

tomost of the work opportunities, some residentsmust look further

from the city center for more affordable housing options. As a

result, some residents must live far from the CBD, increasing the

travel time and reducing the city’s attractiveness to people. As the

attractiveness of the city decreases, population growth slows, and

the urban population falls relative to what it would have been if all

conditions in the system had remained the same. This closes the

“Commuting time” balancing loop (B3). As noted in the quote by

policymakers in the 2005 urban plan above, high housing prices

and rent can lead to longer distances between home and work and

therefore longer commuting times (Department of Planning, 2005,

p. 76). In 2018, policymakers wrote, “. . . an absence of affordable

housing often results in workers having to commute for long

distances” (Greater Sydney Commission, 2018, p. 68).

To reduce the impacts of population growth on housing

affordability, policymakers implemented several different strategies

and policies. One prominent strategy was to build more

dwellings. This strategy aimed to balance the supply and

demand for dwellings by encouraging more housing developments.

Policymakers believed that building more dwellings would reduce

the demand for new dwellings, leading to a decrease in the

demand for land. If the demand for land decreases, the pressure

on policymakers to invest more in new housing development

diminishes, slowing the growth of dwellings across the city. These

causal relationships close the “Housing pressure” balancing loop

(B2) that was already discussed for the 1968 urban plan.

Given the demand for new dwellings at the time, policymakers

also believed that an increase in housing development would

reduce housing prices and improve housing affordability across

the city. However, if housing prices decrease, the attractiveness

of the city to residents and potential residents increases and

therefore more people would move to the city. The increase in

population increases the demand for new dwellings and the land

for urban developments. These demands lead to an increase in

public investment in new housing projects, increasing the number

of dwellings across the city relative to what it would have been if

all conditions in the system had remained the same. These causal

relationships close the “Housing Development” reinforcing loop

(R1) and highlight the importance of the attractiveness principle

(Meadows, 2002) in understanding housing price dynamics.

Building more housing cannot solve the fundamental problem,

because the temporary housing price relief will only serve to attract

more people to the city and this additional demand will drive

house prices to rise further. Policymakers did not understand

this issue in 2005 or 2018. For example, policymakers identified

in 2005 the need for “. . . 640,000 new homes” because “Sydney’s

population is anticipated to grow by 1.1 million people between

2004 and 2031” (Department of Planning, 2005, p. 6). In 2018,

policymakers emphasized, “. . .maintaining adequate [housing]

supply to meet demand can help to address housing price growth

and is one measure to improve housing affordability” (Greater

Sydney Commission, 2018, p. 48).

Allocating more land for urban development is another

strategy to support housing development in an attempt to

improve housing affordability. The “Land housing development”

reinforcing loop, R2, captures policymakers’ land strategy. As the

population increases, the demand for dwellings increases, leading

to rising demand for land (for dwellings). Higher demand for land

increases the pressure on policymakers to make a commitment

to invest in the public infrastructure required to support new

urban development, and then to release more land for urban

development. An increase in land released for urban development

increases the area allocated for housing projects and leads to the

construction of more houses—also increasing the urban sprawl.

As the number of dwellings increases, housing prices fall (relative

to what they would have been), attracting more people to move

to the city relative to what it would have been if all conditions

in the system had remained the same. In the 2005 urban report,

this strategy of releasing land for housing development focused on

“providing sites in new release areas [to] ensure a continuing supply

of new detached housing with some medium density housing while

preserving agricultural and resource lands and land for urban

development after 2031 if needed” (Department of Planning, 2005,

p. 119). In 2018, policymakers wrote that, “housing supply is

also supported by the acceleration of council-led rezonings, faster

housing approvals, delivery and renewal of social housing and

using surplus government lands” (Greater Sydney Commission,

2018, p. 33).

Under a scenario of unlimited land, promoting more housing

development may guarantee adequate housing affordability and

high quality of life. However, cities have limited land, which limits

urban development, as the “Using Land” balancing loop (B4)

shows. This loop illustrates that as more houses are built, there

is less land for new projects, including housing developments. In

2005, policymakers recognized that the existing urban development

has increased “pressure on roads, on housing supply and on

infrastructure and services” (Department of Planning, 2005, p. 3)

because of the limited area for extending new projects. Similarly, in

2018, policymakers highlighted that “additional lands are required

to meet long term population and employment growth” (Greater

Sydney Commission, 2018, p. 135).

Due to the limited land available for urban development

projects, policymakers changed their strategy to promote building

strategic centers throughout the city, including the creation of
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a new metropolitan area in 2018. This strategy was intended

to increase the housing supply, control urban sprawl, increase

urban density, and reduce commuting times. The “Bringing

Opportunities Closer” balancing loop (B5) shows that as public

investment commitment increases, more land is released to support

urban development, and more strategic centers are developed. As

the number of metropolitan and strategic centers increases, more

people can reside near job and service opportunities, reducing

travel times. As commuting times decrease, more people are

attracted to live in the city. This population growth increases the

demand for dwellings and land, and increases the need for public

investment commitment, leading to further increases in public

investment relative to what it would have been if all conditions

in the system had remained the same. These causal relationships

close the “Bringing Opportunities Closer” balancing loop (B5).

Policymakers stated in 2005 that strategic centers ensure “the

city doesn’t keep expanding with suburbs that are car-dependent”

(Department of Planning, 2005, p. 156) and will “be attractive

places to live, work and invest.” (Department of Planning, 2005,

p. 80). In 2018, policymakers planned a three-city metropolis

that “moves away from the historical radial focus on the Eastern

Harbor City to a new focus requiring more interconnections within

each city and between the three cities. This will facilitate greater

opportunities for learning, labor participation, industry growth and

development, and access to housing and services across Greater

Sydney and create a 30-min city” (Greater Sydney Commission,

2018, p. 35). As hinted at above, the strategy did not work as

intended, and we will return to this issue in the Discussion section.

Finally, the “Absorbing Heat” balancing loop (B6) shows that

releasing land for urban development decreases green spaces.

This “Absorbing heat” loop is only discussed in the 2018 urban

report. As green spaces are replaced by concrete and buildings,

the city’s albedo capacity and urban ventilation diminish, and heat

storage capacity in concrete and buildings increases, increasing

heat absorption and exacerbating the urban heat island effect

(Mohajerani et al., 2017). The resulting rise in urban temperature

negatively impacts the city’s comfort and attractiveness, decreasing

the number of people willing to live there. With fewer residents

(relative to what it would have been), the demand for dwellings

and land declines, which eases the pressure on policymakers

to allocate more land for urban development relative to what

it would have been if all conditions had remained the same.

These causal relationships close the “Absorbing Heat” balancing

loop (B6). Policymakers in 2018 emphasized the role of tree

canopy as a “form of green infrastructure providing shade, which

reduces ambient temperatures and mitigates the heat island effect”

(Greater Sydney Commission, 2018, p. 164). Policymakers also

recognized the importance of a healthy natural environment “to

improve liveability, create healthy places, and mitigate the effects

of climate change” (Greater Sydney Commission, 2018, p. 142).

They highlighted the need to protect the environment from urban

development: “with the expansion of the urban footprint, and

major transport infrastructure like the Outer Sydney Orbital and

the Western Sydney Airport, there will be continuing demand

for offset sites where biodiversity can be protected” (Greater

Sydney Commission, 2018, p. 156) to “attract residents, workers,

visitors, enterprise and investment.” (Greater Sydney Commission,

2018, p. 73).

5 Discussion and conclusion

In this paper, we used causal maps to make explicit

policymakers’ perceptions about causal relationships underpinning

their strategies contained in urban planning reports. We focused

on the causal relationships that help understand policymakers’

perceptions about housing development and housing affordability

in 1968, 2005, and 2018 in Greater Sydney. We find that

policymakers’ housing policies, such as promoting housing

development, changing land use, and releasing land over recent

decades, have overlooked important feedback loops that drive

housing sector dynamics, leading to increasing stress on the

urban system.

Policymakers’ perceptions of housing development in 1968

show that population growth was considered an exogenous input

to the city, and therefore, policymakers simply planned the city

to cope with the expected growth. Policymakers aimed to reduce

pressure on the housing sector by releasing land for urban

development, promoting housing construction outside the city

center, and allocating the necessary public investment to expand the

public utility network capacity (i.e., water, electricity, and sewage)

to existing and new areas under housing development. Housing

affordability was not mentioned explicitly in the 1968 urban report

but was addressed by encouraging more housing development

to match housing demand. These urban developments drove the

urban sprawl and reduced green areas (Li et al., 2021). Increasing

housing density was central in the 1968 urban report, but Greater

Sydney still has a low-density level in 2018 (Greater Sydney

Commission, 2018). Although the causal map identified from

the 1968 report included only balancing dynamics, it revealed

policymakers’ implicit continuous growth strategy to cope with the

demand for new dwellings, land, services, and amenities to cope

with the expected population growth. Instead of questioning the

limits of land to be released and the limits of housing development,

policymakers promoted urban development to accommodate more

people in the city.

The causal map identified from the 2005 and 2018 urban

reports shows that Greater Sydney’s sustained population growth

prompted policymakers to continue releasing land for urban

development. However, policymakers did change their strategy by

also promoting the development of multiple strategic centers to

manage the growth and to foster economic activity and innovation.

The strategic centers were also intended to mitigate negative

social impacts like traffic congestion and pollution. However, these

strategies unintentionally reinforce urban sprawl, reduce green

spaces, exacerbate urban temperatures, attract more population,

increase housing demand, and reduce housing affordability. The

causal map also reveals that although strategic centers aim to

bring opportunities closer to residents and reduce commute

times, this strategy fosters more population growth and therefore

higher demand for dwellings (Duranton and Puga, 2020). These

unintended consequences impact the overall quality of life and the

city’s attractiveness to residents.

Policymakers have focused on improving housing affordability

for decades by promoting supply-side strategies (i.e., housing

development), aiming to make the city more livable and attractive.

Although well-intentioned, these strategies have inadvertently

exacerbated the problem by failing to control population growth
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(Meadows, 2002) and urban sprawl. The unchecked population

growth worsens housing affordability, primarily affecting low-

and medium-income households, and societal wellbeing. In the

absence of an unlimited supply of land and of expanding housing

supply ahead of population growth, our results indicate that

high housing prices can contribute to slowing population growth

by making the city less attractive to prospective residents. This

balancing feedback can help limit housing demand, house and

rent prices, and other urban pressures related to population

growth compared to what they would have been otherwise (Ríos-

Ocampo and Gary, 2025). However, this strategy must align with

social policies to ensure that disadvantaged population groups can

access housing opportunities without affecting their quality of life

(Howden-Chapman et al., 2023).

In addition, urban sprawl affects cities’ peri-urban areas

and neighboring towns by pulling them into metropolitan areas

(Lawton and Morrison, 2022). Although these areas may serve as

bedroom communities and offer housing options for the larger

city, they can adversely affect residents’ quality of life by requiring

longer commutes to access services and facilities, along with a

shortage of job opportunities nearby (Lee and Ahn, 2005). This

problem requires action from government institutions at the city

and regional levels to align urban planning with regional planning

concerning land use, housing development, and transport capacity,

in order to prevent unintended consequences from housing

development projects and urban sprawl (Dadashpoor et al., 2019;

Paulsen, 2014).

Other researchers have suggested moratorium policies to

reduce the development of new housing development (Malterre-

Barthes, 2025; Marçal et al., 2023; Pagani et al., 2025), which

would have the same effects of increasing house prices and

reducing the attractiveness of the city to current and prospective

residents. This balancing feedback also highlights the relevance

and importance of the attractiveness principle (Meadows, 2002)

to address contemporary urban planning problems and challenges.

One fundamental solution involves local and regional governments

and industry working together to establish and develop new areas,

well outside of existing major cities, that require regional planning

integration. This approach will attract residents and businesses and

grow to become prosperous mid-sized urban areas (Lee and Ahn,

2005; Rodríguez-Pose and Griffiths, 2021; Trejo-Nieto, 2024). Such

solutions are more likely to emerge from state government agencies

rather than local city governments, due to the requirement to invest

well beyond the existing urban areas.

Alternative strategies have been proposed, such as urban

cointainment strategies that involve increasing housing density

(Duranton and Puga, 2020; Karlen et al., 2022). As mentioned

above, this strategy was proposed in the 1968 urban planning

report (State Planning Authority of NSW, 1968), but it has been

rarely implemented in Greater Sydney. While increasing density

can enhance efficiencies in infrastructure and reduce motor vehicle

dependence, with impacts on the economy and environment, this

does not necessarily alleviate housing prices by providing a greater

supply of housing for a given area in the city and higher density

also does not solve the broader problems caused by a larger

city population on other types of infrastructure (Alexander and

Tomalty, 2002; Paulsen, 2014). This strategy may not ultimately

prove to be the panacea for all urban problems over the long

term of 50 to 100 years. Increasing the density of previously built-

up areas involves long time delays, disruption from construction,

may increase the amount of heat-absorbing building materials in a

given area, and policymakers will eventually face limits to further

increases in density (Duranton and Puga, 2020; Li et al., 2020; Vij

et al., 2021). Increasing density may simply delay the arrival of

an even more serious problem in the future: unaffordable high-

density housing in megacities suffering from numerous social and

environmental challenges (Aguilar et al., 2022).

In contrast to the many negative aspects of falling housing

affordability, this paper highlights an important benefit of high

housing prices: reducing city attractiveness lowers population

growth and maintains house prices lower than they would

otherwise be. More research attention should be directed toward

strategies that proactively manage housing demand to improve

societal wellbeing in Greater Sydney and other cities worldwide.

For example, future research may empirically evaluate the short-

term, medium-term, and long-term impact of high house prices

on cities and societal wellbeing. More work may also focus on

using simulation modeling to conduct computer experiments, test

Sydney’s policies, and compare them with other experiments, such

as those conducted in Urban Dynamics (Forrester, 1969). Future

research could also compare the structure described here with the

structure presented in previous research, such as Eskinasi (2014)

and Marçal et al. (2023). Future research may also implement

existing concepts, such as urban metabolism (Kennedy et al., 2011),

to understand urban growth and the limits to city growth beyond

focusing on material and energy consumption. Finally, the analysis

of urban planning processes in different cities may reveal common

and unique strategies and policymakers’ perceptions about causal

relationships in the housing sector.
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