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I. Introduction

Until recently, there have been few analyses exploring the responsiveness of new housing
supply to increases in demand in Australia. This is surprising, given a prominent escalation of
housing prices in the country over the past decade. Such price escalations have spurred a series of
recent articles that examine general housing supply elasticity in Australia’s metropolitan areas
(McLaughlin, 2012), the impact of metropolitan-level growth policies on new supply
(McLaughlin, 2011), and supply elasticity within a metropolitan area (Gitelman and Otto, 2012).
The purpose of this paper is to extend McLaughlin’s (2011 and 2012) analyses by estimating
supply elasticity at the local government area (LGA) level, and to extend Gitelman and Otto’s
(2012) paper by estimating elasticity ata much finer temporal scale and by using a quality-
constant measure of house prices.

While a set of solid literature on new housing supply elasticities is emerging, (Mayer and
Somerville, 2000a and 200b; Zabel and Patterson, 2006; Saiz, 2010; McLaughlin, 2011 and 2012;
Gitelman and Otto, 2012), only Gitelman and Otto’s analysis of Syndey examines local housing
supply elasticity. As such, this paper seeks to expand their analysis by examining supply
elasticity in another major Australian city — Adelaide, South Australia. We also expand on their
analysis by including other geo-economic variables that may affect new supply, including a
spatially lagged dependent variable. We employ the urban growth model of new housing supply
developed by Mayer and Somerville (2000a and 2000b), and employed in Zabel and Patterson
(2006) and McLaughlin (2011 and 2012), to estimate the elasticity of new housing supply within
the Adelaide metropolitan area. Our findings suggest that the elasticity of new supply is between
10.8 and 12.2 over 10 quarters. Furthermore, we find that land area and proximity to the coast is
positively correlated with new housing supply, while average income of an LGA’s residents and
level of building approval activity in neighboring LGAs is negatively correlated with new supply.

This paper is structured as follows: section Il reviews the current state of housing markets
and land use policies in Australia; section 1l describes the empirical model, hypothesized
outcomes, and data sources used in the analysis; section 1V presents the results of the models and
discussion; and section V concludes with suggestions for future research.

Il. A Contextual Review of Housing Markets and Land Use in Australia
Housing Supply and Demand in the Australian Context

Housing supply and demand is buffeted by a large and complexly integrated web of
variables (shown in Table 1). All the factors shown are ultimately interconnected in some way,
but their interactions will tend to be (i) asynchronous and lagged in varying degrees, (i) non-
linear, and (iii) circular and cumulative. Moreover, each factor is likely to experience
independent change over time in rates, directions or inherent stability. In Australia’s case, for
example, population growth rates rose sharply during the period from 1998 to 2007, as shown in
Figure 1, but largely from two kinds of immigration: a rising tide of refugees from conflicts in
Asia, the Middle East and Africa; and the scramble by business in a boom economy to secure
skilled labour through 457 visas which allow for the temporary hire of foreign labour. From
2008, Australia was also affected by the global financial crisis, though not nearly as much as in
other OECD countries. In this case, money suddenly became scarcer and more costly both for
construction companies and would-be purchasers of residential real estate, and the cost rose on
account of Australia’s accelerating economic growth on the back of a resources boom, a sound
banking system, and tight Reserve bank monetary policy. And under these conditions many
would-be homebuyers discovered, to everyone’s surprise, that housing is indeed a substitutable
good. Australia’s house prices stabilised at the end of the 2000s as households deleveraged
because of an uncertain global outlook, but the nation did not follow the United States and most
of Europe into a house price melt-down because of a robust local economy and population
expansion. Under these circumstances, young adults often found they could remain at home



rather than venture into first-home ownership and become kippers '(kids in parents' pockets
eroding retirement savings) or slops (singles living off parents)®. Some of these complex
interconnections are reported in recent work published by Australia’s Reserve Bank; Windsor et
al (2013) and Ellis (2013).

To make matters more confusing, we should also note that the foregoing complexities will
likely vary spatially according to (i) physical environment (climate, terrain, vegetation, water);
(i) relative geographical accessibility; and (iii) local population density or demography. In other
words, place matters considerably and the relative importance of individual variables, the
strength of their interactions, and time lapse between cause and effect will vary from one location
to another. Consequently, many of the interactions between factors influencing housing supply
and demand cannot be forecast with any degree of accuracy, even in the short-term. So the
analyses reported in this article are approximations of great underlying complexity.
Approximations have their uses, but readers should also be aware of the potential for exceptions
to regularities discovered even if it is nigh on impossible to report on them.

Housing Affordability in Australia

Australian housing prices have climbed rapidly over the past decade. In 2010, both The
Economist (2010) and the 7" Annual International Housing Affordability Survey (Demographia,
2011) claimed Australian housing markets were some of the least affordable in the world, with
the former suggesting house prices were overvalued by 63.2 percent — the most of any country —
and the latter claiming five of the world’s six least affordable housing markets were located in
Australia. Still, debate rages about whether the country is in the midst of major housing price
bubble. Onone hand, opponents of the idea cite stable expenditures on housing over time. Figure
2 shows the Australian Bureau of Statistics’ (ABS) measure of household expenditure on housing
costs between 1995 and 2008. With the exception of the largest housing market, Sydney, monthly
household expenditures on rents and mortgages have remained relatively stable over the past 15
years. However, this measure of affordability can be misleading. The emergence of recent
financial innovations in Australia - longer mortgage terms and interest-only loans — has allowed
households to take out larger mortgages over longer periods while keeping monthly repayments
relatively constant. Thus, house prices could rise while the proportion of household income spent
on housing remains unchanged.

An alternative measure of housing affordability is the median multiple (used by the
Harvard Joint Center for Housing Studies, 2009; and Demographia, 2011). The median multiple
is the ratio of median housing price to median income during a given period. In some ways, it is
superior to the ABS’s measure of affordability because it is not prone to bias if mortgage
products change over time. Figure 3 shows the median multiple for the six largest cities in
Australia between 1981 and 2009. Up until the early 2000s, the trend of stable affordability is
similar to that of Figure 2. However, after 2001 median house prices began to rapidly outpace
median income growth for all Australian cities. Evidence from Hill and Gan (2008), who find
average loan length has increased from 20 years in 1990 to 30 years in 2007, and from Lea
(2010) who finds that the proportion of interest-only has almost doubled from 15 per cent in
2005-2006 to 27 per cent in 2008-2009, suggests innovation in the mortgage industry might
indeed downwardly bias the ABS measure.

But what might be the source of this rapid decrease in affordability? Australia, like the
United States, has an abundant supply of land surrounding the major population centers. As such,
a flurry of studies and reports have recently emerged which suggest the rapid decrease in
affordability of Australia housing markets is primarily due to supply constraints (Richards, 2009;
Demographia, 2010; Real Estate Industry of Australia 2010; Property Council of Australia, 2010;
McLaughlin, 2011). To add to the argument, recent scholarly evidence suggests house price

! Bina Brown (2011), Boomers go bust over kids, Sydney Morning Herald 12/9/2011 or see: http//swwv.smh.com.au/money/planning/boomers-
go-bust-over-kids-20110910-1k2rs.html.
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increases may be due to an increasing proportion of the land cost component of housing
(Stapledon 2010) and from lengthy entitlement periods for acquiring building approvals (National
Housing Supply Council, 2011). Table 2 shows the Australian National Housing Supply
Council’s estimates for the latter between 1 — 3 years.

Furthermore, much urban economic literature on growth management and land use
policies suggests that restrictions on the supply of urban land must increase the price of housing
across the board. If developers are unable to efficiently substitute capital for land — as is the case
when land supply restrictions are enforced but density restrictions are kept - or if the price
elasticity of demand for land is quite low, then both prices per square foot and observed house
sales prices themselves will increase. To counteract this effect, metropolitan planning efforts in
Australian cities have explicitly focused on achieving infill development targets. Table 3
summarizes these targets as stated in each city’s metropolitan plan. These targets range from a
low of 50 percent in Melbourne to a high of 70 percent in Sydney and Adelaide.

The Adelaide metropolitan area represents an interesting case study from both a policy
and geographic perspective. Since its European founding in the early 1800s, the State of Australia
has been perceived one of the more progressive Australian states, and has a long tradition of
state-level land use planning for its capital city - Adelaide. For example, the state most utilized
the federally funded land-banking program introduced in the 1970s, and acquired nearly half of
the developable land surrounding the metropolitan area (Troy, 1979). Most recently, the state
adopted an urban growth for the Adelaide metropolitan area in 2002 that restricts outward
growth. Along with this boundary, the government of South Australia also adopted a series of
infill policies to help increase the supply of medium and high-density housing.

Despite these efforts to promote new housing supply, housing prices in Adelaide continue
to disproportionately high. Figure 4 shows the ABS’ official housing price index for capital
cities. As recently as 2009, relative house price growth in Adelaide was second only to the
rapidly growing city of Perth. This is surprising, given Adelaide’s population size and population
growth is lowest amongst the five major capital cities (see Figure 5). Furthermore, Figure 6
shows that Adelaide’s GSP per capita is also the lowest of the give major capital cities, showing
only modest growth between 2000 and 2012. So what might be the cause of such
disproportionate house price growth?

The following section describes an empirical model designed to test local housing supply
elasticity, using controls for geo-economic factors and a quality-constant measure of housing
prices. Our study period begins just after the enactment of Adelaide’s urban growth boundary so
that we may test for spatial variation in housing supply elasticity across the metropolitan area.
We elaborate further below.

[ll. Empirical Model, Data, and Estimation Procedure

The most recent, and arguably most robust, empirical model of new housing supply is that
developed by Mayer and Somerville (2000a). They base their model on urban growth theory and
stock-flow models developed by Capozza and Helseley (1989), and DiPasquale and Wheaton
(1994), respectively. Essentially, their model posits that new housing starts represent new
additions to the housing stock, and as such, are a function of changes in house prices, rather than
a function of price levels. To date, only a handful of studies have applied the Mayer-Somerville
model to metropolitan markets. The first was Mayer and Somerville (2000b) themselves who
adapted their model (which originally used national-level data) to analyze land use regulations
and housing supply for 44 metropolitan markets in the US. They found that a one percent
increase in house prices led to a 15 percent increase in new housing starts over 5 quarters.
However, the Mayer-Somerville model used in two other studies yields supply elasticities that
vary drastically by region. Zabel and Patterson (2006) and Hanak (2008) find supply elasticity in
California cities range from only one to five percent over two years using annual data. In one of
the first international applications of the model, McLaughlin (2011 and 2012) finds that supply



elasticity in Australian cities are approximately four to six percent over five quarters for single-
family houses and 10 — 15 percent over 9 quarters for multifamily units.

In addition to these works, recent empirical evidence from Saiz (2010) suggests that in the
United States, both stringent land use regulations and natural geography affect the supply of
elasticity new housing. He finds that the inverse-supply elasticity of new housing is, on-average,
1.54 between 1970 and 2000 in US metropolitan areas, but that elasticity ranges from 0.60 in
Miami to 5.45 in Wichita. Additionally, his findings indicate a strong and positive relationship
between restrictive land use regulations and natural geographic constraints on land supply, and
suggests these two factors help explain high housing prices in areas with stringent regulations,
steep topography, and large bodies of water, such as San Diego, New York, Boston, and Los
Angeles. Most recently, Gitelman and Otto (2012) estimate local housing supply elasticity for
LGAs within the Sydney metropolitan area. They find that new housing supply is relatively
inelastic over the period of their study, and range from 0.33 to 0.55. Furthermore, they find some
evidence that increases in the time for development approval negatively impacts new supply.

Shortcomings of these studies are twofold: First, they either exclusively use data at the
inter-metropolitan level, asin Mayer and Somerville and McLaughlin, or (2) they use the change
in total housing units and median prices, of which the latter is susceptible to bias because the
quality of the housing stock can change over time, as in both the Saiz and Gitelman and Otto
paper. This is perhaps due to the limited availability of data on prices of housing units and
approvals in the US. However, there is reason to suspect a priori that elasticity of new housing
supply could be different at the intrametropolitan level. This is for several reasons. First, the
provision of new housing structures is likely more difficult and time consuming in areas with less
land, both because of increased competition and complexities inherently associated with the
development process. Second, local resistance to the negative externalities of denser development
may vary within a metropolitan area. Such externalities may include traffic congestion, public
service provision, and decreased land values of adjacent residential neighborhoods (Fischel,
2001; Inlanfeldt and Burge, 2006), and may be more likely to arise in wealthier areas.

To test for such effects, we use the traditional Mayer-Somerville model to estimate local
housing supply elasticity for LGAs within the Adelaide metropolitan area®. While previous
studies using the Mayer-Somerville model (Mayer and Somerville, 2000b; Zabel and Patterson,
2006; Hanak, 2008; and McLaughlin, 2011) examine elasticity lags up to two years prior, we
allow for the possibility of longer-run price adjustments by using lags for 12 quarters to test for
both short-run and medium-run supply elasticity. In Australia, a lag of up to 3 years for
acquisition of new building approvals is not uncommon (National Housing Supply Council,
2011; McLaughlin, 2012). Thus, our base model for estimating housing supply elasticity at the
LGA level appears as:

1) Sit =a+v1Q¢ +v2Le + B1AP s+ - B 124P; 12+ L X + &5t

where i is an index of LGAs in the Adelaide metropolitan area, tis a balanced index of quarters
spanning 2001-2010, S, , is the number of new building approvals for all dwellings, Qand L are
vectors of dummy variables for each quarter and sub-region within Adelaide, respectively
(omitting the appropriate number of quarters and the central region of Adelaide), AP;, ,_,, is the
current® and lagged price change from 1 — 12 quarters for each LGA and for all dwellings, X is a
series of exogenous factors, including land area, average income, construction costs, and the
RBA cashrate, y , #, 4 are estimable coefficients, and ¢; , is a standard error.

2 While local housing markets in Australia’s capital cities may extend beyond LGA boundaries into sub-regions of the metro area, we explicitly
choose to analyze approvas at the LGA level because this isthe scale at whichnewhousing supply isapproved. LGAs essential ly represent City
Council boundaries, so analysis at this scale is appropriate for planning policy recommendations.

% While endogeneity between the current period price change and current period building approvals is possible, this is highly unlikely. T his is
because approvals do not typically yield newsupply on the market until several quarters oryears later. Mayerand Somerville (2000a) explore this
relationship using instrumental variables, and find little difference in the resulting coefficients. Thus we include current period price changesin

our models.



We estimate equation (1) using data on single-family dwelling approvals and single-
family price changes. When interpreting the results, summing the significant beta coefficients for
each housing type allows us to compare supply elasticity magnitude between single-family and
multifamily dwellings, while comparing the quarter of lagged significant beta coefficients allows
us to determine if time-lagged supply adjustments to equilibrium also varies by housing type. In
doing this, we follow Mayer and Somerville (2000a and 2000b) as the standard procedure for
calculating true quarterly price elasticities.

We include a location-specific dummy term to control for unobservable, time invariant
factors that vary between four sub regions within the Adelaide metropolitan area — inner coastal,
outer coastal, inner hills, and outer hills. Such factors might include natural topography (greater
in the hills region), climate (warmer in the inner locations), political sentiment towards
development (less positive in the hills), infrastructure investment (greater in the outer regions),
geographic proximity to raw materials (greater in the outer regions), local industrial structure of
the development sector (ambiguous), and labor costs (ambiguous).

However, equation (1) does not take into the account the possible effect of spatial
dependence. It has been well noted in spatial econometric literature that development activity can
depend upon activity in neighboring jurisdictions (Brueckner, 1998; Ding, 2001). Thus, we also
estimate an empirical model that takes into account building approval activity in neighboring
LGAs. To do so, we include a spatial lag of building permits and specify the weights matrix using
a contiguity specification. This model appears as:

2) Sit=a+v1Q¢ +yLe + OWS; 1+ 14P;r + - B 124Pi 12 + 11X +&;¢

Here, W is the spatial weights matrix, 0 is an estimable coeflicient for the spatially lagged
dependent variable, and the remaining terms are similarly defined as in equation (1).

Last, in specifications (1) and (2) we assume homogeneity of the beta coefficients across
all sub regions. While other studies that use the Mayer-Somerville model also assume
homogenous supply elasticity across units, there is no reason a priori to assume this is so.
Housing markets are typically local, rather than regional in nature, so the idiosyncrasies
associated with individual submarkets could possibly lead to rather different magnitudes and lags
of supply elasticity within regions. As such, we also test for difference in the elasticity of the beta
coefficients by sub region by including additional models that uses interaction terms between the
price variable and each sub region dummy. Such a model appears as:

B)Sit=a+y1Qc+vLe + O, WSt + B1AP; ¢ + -+ B12AP; 15 + 63 (LAP; ¢ + - LAP; t_15) + 11 X + &4

where theta, is a vector of coefficients for the interaction between sub region dummy and price
change. All other variables are identified as in equations (1) and (2).

Data Source and Estimation Procedure

We acquire data from a variety of sources. For housing approvals, we use the Australia Bureau of
Statistics (ABS) regional database on quarterly economic activity. For constant-area LGAS in
Adelaide, this data extends back to the third quarter of 2001. For construction costs, we use the
ABS quarterly producer-price index for materials used in house building. For interest rates, we
use the Reserve Bank of Australia’s (RBA) target cash rate that was set at the beginning of the
quarter.

Another variable we construct for each neighborhood/year record is a constant-quality
house price index value. This value is obtained by using the information on the two most recent
sales transactions of each single-family home to estimate standard repeat sales models separately
for each neighborhood using the following model:
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where, Pjis the most recent selling price of property i at time t; P; ., is the previous selling price
of property iat time t— n; S is the regression coefficient on Djy; T is the last time period in the
sample; k is an index over the time periods; Dijkis a dummy variable which equals — 1 at the time
of the initial sale, + 1 at the time of the second sale, and 0 otherwise; and & (- n IS the regression
error term. To calculate the LGA specific house price index, we exponentiate S (the estimate of
the year t coefficient for each LGA) and multiply by 100.

For prices, construction costs, and interest rates, we follow Mayer and Somerville’s
(2000b) lead by calculating changes as the log difference between quarters, and we also log the
number of housing approvals for each quarter. This log-log specification allows us to interpret the
coefficients as true supply elasticities, where a percent change in the dependent variable is
associated with a percent change in housing approvals. We use lags of changes in construction
costs because it may also be endogenous to price changes: increasing interest rates may reduce
new supply, but new supply may place upward demand on raw materials of housing and thus
drive up construction costs. Interest rates may also be endogenous to new supply. While increases
in interest rates make borrowing more costly for developers and thus can decrease new supply,
low housing supply elasticity may drive up prices and lead to increases in interest rates by the
reserve bank. Omitting the current quarter observation of these variables helps avoid these
potential sources of endogeneity.

And last, we employ tests for the presence of both heteroskedasticity and autocorrelation,
as is common when using panel data. For the former, we use the Wooldridge F-test (Wooldridge,
2002), and for the latter, we use the Likelihood-Ratio Test (Cameron and Travedi, 2009). Results
of these tests show heteroskedasticity and serial correlation are present in each model. Thus, to
estimate equations (1), (2), and (3) we follow similar techniques used in Mayer and Somerville
(2000b) and McLaughlin (2011) and employ Feasible Generalized Least Squares estimators
(FGLS). We introduce the necessary corrections for heteroskedasticity (H) and panel-specific
autocorrelation of the first order (PSAR1) using STATA’s xtglscommand.* The FGLS technique
is preferred over fixed and random effects models when panels are long and narrow (Wooldridge,
2001; Cameron and Travedi, 2009). As our data consists of 19 LGAs over 37 quarters, we thus
feel the FGLS procedure is most appropriate.

IV. Results

Table 3 presents the results from equations (1) and (2). For simplicity of presentation, quarterly
dummies are omitted. The left-hand columns of Table 1 shows the results for the equation (1).
Price changes are significantly positive at the less than .05 percent level in quarters t-4 through t-
10. The cumulative magnitude of these significant price changes is approximately 15.7. This
suggests a one percent increase in the price index for single-family homes leads to a 15.7 percent
increase in new building approvals between one and two and half years later. These results are
similar to those found by McLaughlin (2011 and 2012) at the capital city level. Furthermore, our
results also show that average LGA income is negatively correlated and land area is positively
correlated with new building approvals. The associated coefficients are -2.02 and 0.16,
respectively. Last, the sub-region specific indicators suggest that all sub regions permit more

* While Zabel and Patterson (2006) argue the presence of temporal autocorrelation is a sign of model misspecification, and suggest using lagged
building approvalsin place of lagged prices is preferable, doing so in our model would prevent estimation oftrue priceelasticities. Thus, we
choose insteadto include price lags and test and correct for serial correlation using FGLSprocedures.



building approvals than the city center, but that the positive coefficients are lowest in the hills
region (0.81 —1.01) and highest in the coastal plains (1.75 — 1.84). Construction costs and interest
rates are not significant

The right hand side section of Table 3 shows the results for equation (2). Price changes
are also significantly positive at less than the 0.05 percent level in quarters t-4 through t-10, and
the magnitude of elasticity is approximately 15.5 percent. Again, this suggests a one percent
increase in the multifamily price index leads to a 15.5 percent increase in new approvals between
one and two and a half years later. LGA income, land area, and sub region dummies all have
similar significance and magnitudes to equation (1). Perhaps most interesting is the negatively
significant coefficient on the spatially lagged dependent variable. While the coefficient is quite
small, it does suggest that a one percent increase in a neighboring LGA’s building approvals is
correlated with a 0.24 percent decrease in an LGA’s own building approvals. Construction costs
and interest rates are not significant

Tables 4 shows the results for equation (3). The effect of adding price change interactions
for each sub region dummy essentially turns all price variables insignificant. No interaction
variables are significant, and the only significant price change variable is for the t-6 time period
(with a coefficient of approximately 4). Turning to the other variables, income and land area are
significantly negative and positively, respectively, with coefficients similar to equations (1) and
(2). Sub regions dummies are also similar in significance and magnitude to equations (1) and (2),
although the outer hills dummy is not significant

V. Conclusion

These results tell an interesting, if somewhat mixed, story of variations in housing supply
elasticity at the intrametropolitan level. Overall housing supply elasticity appears to be quite
large, with a one percent increase in prices leading to an approximately 15 percent increase in
supply between one and two and half years later. While this magnitude is relatively large
compared to the estimates of McLaughlin (2011 and 2012) and Gittleman and Otto (2012) for
other Australian cities, we do find that several other important factors may play a role in
increasing the spatial balance of new housing supply in Adelaide.

First, we find that for every one percent increase in an LGA’s average income the number
of building approvals decreases in an LGA by over 2 percent. This finding may suggest that
wealthier LGAs in Adelaide may be successfully stifling new development in order to protect
themselves from the negative externalities associated with new residential growth. Second, a one
percent increase in a LGAs land area is associated with a 0.16 percent increase in new building
approvals. Although this magnitude is quite small, it does suggest that land supply does play
factor in the ability of local governments to provide new housing supply. Third, it appears that
the positive effect of LGAs in the coastal plain on new building approvals is twice that of LGAS
in the hills region. This may be for two reasons: (1) land in the coastal plains is flatter and easier
to build on than land in the hills, and (2) much of the land in the hills region is protected open
space (especially in the Adelaide Hills LGA). Last, it appears that spatial dependence of new
building approvals negatively new housing supply. We find that for a one percent increase in
building approvals in a neighboring LGA, new housing supply decreases by almost a quarter of a
percent. This could be for two reasons: (1) building approvals in adjacent LGAs may be
satisfying sub regional housing demand; (2) LGAs may be reacting negatively to neighboring
development activity by reducing new development in their own jurisdiction; or (3) developers
may shop around for LGAs with the least burdensome develop application process and/or they
develop expertise and local knowledge of the approval process, and thus tend to focus their
efforts on specific areas.

Our results suggest that policy intervention at the state level may be needed to discourage
local-level not-in-my-backyard (NIMBY) resistance to new development. Specifically, such
policies may be needed in more affluent LGAs, where local residents may be better educated,



organized, and funded to resist new housing developments. In addition, more research is also
needed to determine if our finding of negative spatial dependence is a result of demand
satisfaction by neighboring jurisdictions, or whether LGAs are “reacting” negatively to
development in adjacent municipalities by enforcing tighter restrictions on new residential
growth. Last, metropolitan plans might also need to help increase the supply of brownfield — or
redevelopable — land. Such efforts might include land assembly, development application/site
plan assistance, and local community consultation.
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Tables and Figures

Figure 1 Australia's Population Growth Rate. 1992-2012
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Figure 3: Median Multiple for Australian Capital Cities
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Figure 5: Population by Captial City
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Table 1: Factors Impacting Supply-Demand Interactionsin the Housing Market-Place in Different Parts of Cities

Category

Sub-Category

1 Macro-Economy

11

Reserve Bank discount rates

12

Broader control of money supply

13

Foreign Investment Review Board strategies / decisions on inflows of foreign capital

1.4

Fiscal balance

15

Productivity trends and impacts on disposable income

1.6

Balances in economic power between:

public & private sectors

labour & capital

social groups (e.g. retirees, baby boomers, generation X & Y)

1.7

Unemployment rates

2 Socio-Demographic

21

Current population growth rate and age/sex composition

2.2

Rate of new household formation

23

Social structure of hosueholds and demand / supply implications

24

Substitutability of housing types (e.g. young adults staying at home longer, delaying
marriage)

2.5

Lifestyle preferences - accepted and preferred

3 Economic Structures

31

Proportional contribution of different goods to the economy and services

3.2

Locational requirements of different production sectors

33

Geographical distribution of jobs

34

Implications for journeys to work assuming (a) current distribution of households and (b)
potential relocation of households to better match workplace locations

4 Infrastructure Supply
(electricity, gas, water,
sewerage, ICT, transport)

4.1

Adequacy of existing infrastructure to facilitate re-development and / or renewal of the
current urban fabric

4.2

Extent to which the supply of new infrastruture is running ahead of likely demand from
developers, and its impact on supply of new greenfields housing

4.3

The effect of pricing levels and structures (e.g. 2-part or 3-part pricing) on the timing and
quality of construction of new infrastructure

4.4

The extent to which governments are prepared to subsidise infrastructure

5 Planning Decision-
Making

5.1

The extent to which planning decision-making is restrictive or welcoming in terms of (a)
design innovation, (b) social / age composition of neighbourhoods, and ( c) innovation in
building construction technology?

5.2

The sensitivity of planning decision-making to new fashions in urban living

5.3

How speed of planning decision-making

5.4

Impact of the cost of operating this decision-making on house prices

6 Buildingand
Construction

6.1

The capacity of the building and construction industry to:

read the supply / demand situation as a whole or in different locations?

amass the necessary capital

take risks on the early timing of construction, design and construction innovation

7 Technology More

Generally

7.1

Technology of all kinds (e.g. medical, ICT, materials, transport and energy, decision-
making, financial) will over-lay many of the above factors

Source: The Authors
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Table 2: Supply Stages and timeline for residential land

development in Australia

Timeline (years)

Stage of Su Pipeline Description ;
g Pply Pip P Normal  Complicated

Stage 1 Future urban designation 3 4

Stage 2 Specific use zoning 2 3

Stage 3 Structure planning 2 3

Stage 4 Development/subdivision approval 1 2

Stage 5 Civil works and issue of title 1 2

Stage 6 Building approval and completion 1 1

Source: National Housing Supply Council’s 2" State of Supply Report

Table 3: Infill Targets for Australian Capital Cities

City Document Name Timeframe Dwellings  Percent

. .. -7

Sydney City of Cities: A Plan for Sydney's Future 2005 - 2031 640,000 60-70

Melbourne MelbOL'Jr_ne 2030: A Planning Update - Melbourne 2009 - 2030 600,000 50
@ 5 million

Brisbane South East Queensland (SEQ) Regional Plan 2009 - 2031 754,000 53

Perth Directions 2031: A Spatial Framework for Perth 2000 - 2031 328000 55
and Peel

Adelaide The 30-Year Plan for Greater Adelaide 2010 - 2040 258,000 50-70

Source: National Housing Supply Council’s 2™ State of Supply Report
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Table 4: Regression Results

Base Model Spatial Model

Variable Coef. | Std. Err. z P>z | Coef. SEt:jr z P>z
Aprice, t-1 0.29 079 | 036| 072 031 078 | 040 069
Aprice, t-2 0.93 077 120| 023| 091 076 | 119 023
Aprice, t-3 118 091 130| 019| 111 089| 124| 021
Aprice, t-4 1.96 091 | 216 | 0.03| 1.94 0.89 | 217 | 0.03
Aprice, t-5 2.12 094 | 225]| 0.02]| 215 0.93| 232 0.02
Aprice, t-6 2.85 092 | 3.08]| 000| 291 091 | 3.19| 0.00
Aprice, t-7 2.65 092 | 290 | 0.00| 273 090 | 3.02| 0.00
Aprice, t-8 2.39 089 | 267 | 001| 254 0.88 | 2.87 | 0.00
Aprice, t-9 1.69 083 | 204| 004| 1.83 083 | 222/ 0.03
Aprice, t-10 2.02 080 | 254 | 0.01| 2.26 0.79 | 284 | 0.00
Aprice, t-11 0.62 067 092| 036| 085 067 126 021
Aprice, t-12 0.91 066 | 1.38| 017| 103 066| 156| 0.12
Income 2.20 031 | -7.06 | 0.00| -2.54 033 | -7.70 | 0.00
Land 0.16 003| 505]| 000| 0.9 0.03| 578 0.00
AConst. Costs 15.59 10051 | 046 | 088| 3441| 10355| 0.33| 0.74
ACash Rate 1.66 627 | 026| 079| 294 637 | 046 064
Inner Coastal 1.84 0.11 | 16.85 | 0.00 | 1.69 0.12 | 14.70 | 0.00
Outer Coastal 1.75 012 | 1496 | 0.00| 1.61 0.12 | 13.25 | 0.00
Inner Hills 1.01 0.09 | 11.09 | 0.00 | 0.85 0.10| 8.75| 0.00
Outer Hills 0.81 012 | 6.60 | 0.00| 0.82 0.12 | 6.78 | 0.00
WS (spatial lag) - - - -] -0.24 0.06 | -3.75| 0.00
Observations 393 393
Prob>chi’ 0.00 0.00
LR Hetero Test
Wooldridge F

- Prob > F

Notes: Dependent variable is the natural log of quarterly housing approvals (S), all independent
variables are logged. Coefficients on quarterly dummies are notshown, but are available from
the authorupon request. Bold text indicates significance at the < 5% confidence level.
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Table 5: Regression Results — Interaction Model

Variable Coef | Std. Err z P>z | Variable Coef SEtr(: z P>z
Apricer -0.33 176 | -019| 085 | OC*Apes 1.99 252| 079| o043
Apricer., 211 182 116| 025 | OC*Apis -0.68 235| -029| 077
Apricer3 -0.10 213| -005| 096 | OC*Apis 2.86 248| 116| 025
Apricerq 2.49 199 | 125| 021 | OC*Apes -1.50 240| -062| 053
Aprices 031 219 014| 089 | OC*Apes 115 259| 044| 066
Apricers 4.64 217 | 214| 003 | OC*Apes 1.68 266| 063| 053
Aprice 1.91 231 083] 041 | OC*Apis 1.35 274 049| o062
Apricer.g 151 231| 065| 051 | OC*Aprio -0.06 255| -002| 098
Apricer.g 1.44 231 o062]| 053] OC*"Apeu | 127 251| -051| o061
Apricer.1o 347 213| 163]| 010 | OC*Apr2 | 00 228| -026| 079
Apricet.11 2.44 217| 112| 026 | H*Apta 0.14 227| 006| 095
Apricer.1 2.10 199 | 106| 029 | H*Ape2 -1.77 233| -076| 045
Income -2.66 034 | -791| 0.00 | H*Apes 0.15 258| 006| 096
Land 0.18 0.03| 5.45| 0.00 | H*Apts -0.27 240 | -011| 091
AConst. Costs | 5258 | 12832 -041| 068 | IH"Apes 201 256| 079| 043
ACash Rate -155 591 | -026| 079 | H"Apee -1.03 244 | -042| o067
Inner Coastal IH*Apy.7

(IC) 1.40 029 | 477] 0.00 1.27 256 | 050 062
Outer Coastal IH*Apy.g

0C) 1.43 028 | 503| 000 1.90 258 | 074 046
Inner Hills IH* Apt.g

(IH) 0.78 029| 265]| 001 0.90 262| 034| 073
Outer Hills IH* Apt.10

(OH) 0.24 039| 061] 055 -0.24 244| -010| 092
W*S -0.24 006 | -3.82| 0.00 | H*Apeus -1.38 238| -058| 056
IC*Apta 1.37 285| 048 063 | H*Apra: -0.43 219 -020| 084
IC*Ape -1.41 313| -045| 065 | OH*Apet 4.89 491 100| 032
IC*Apis 264 352| 075| 045 | OH*Ape: 0.25 473| 005| 09
IC*Apt.4 1.48 335| 044| 066 | OH*Apes 4.00 561 071| 048
IC*Apes 353 316 | 112| 026 | OH"Apes -1.09 58| -019| 085
IC*Apig -0.57 302| -019| o085 | OH*Apes 5.77 595| 097 033
IC*Apy7 278 308| 090| 037 | OH*Aps -1.33 591| -022| 082
IC*Aptg 2.82 305| 093] 035| OH*Apwr 6.78 605| 112| 026
IC*Aprg 1.27 289 | 044| o066 | OH*Apes 2.81 568| 049 062
IC*Apt10 -1.58 272 | -058| 056 | OH*Aptg 5.84 572 102| 031
IC*Apr1s -1.34 261| -051| o061| OH*Aptio| 59 506 | -012]| 091
IC*Apr1, -1.32 228| -058| 056 | OH*Aprus 0.40 455| 009| 093
OC*Apt-1 0.99 212| 047| 064 | OH*Apr -4.36 403| -1.08| 028
OC*Ape -157 216| -073| 047

Observations 393

Prob>chi? 0.00

Notes: Dependent variable is the natural log of quarterly housing approvals, all independent variables are
logged. Coefficients on quarterly dummies are notshown, but are available from the authorupon

request. Bold text indicates significance at the < 5% confidence level.
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