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Executive summary
Background and aims
Problem gambling can lead to a myriad of harmful consequences, including unmanageable amounts of debt and
serious financial problems. The inability to manage debt or access funds is not only harmful to the individual and
their family, but can also trigger second order harm, such as emotional distress, suicidal ideation, relationship
breakdown and criminal activity. Insolvencies (which include bankruptcies) signify extreme financial difficulties.
One policy-relevant determinant of gambling related harms is the geographical accessibility of electronic gaming
machine (EGM) venues (also known as pokies or gaming venues). Previous research has suggested that the
geographic accessibility of EGMs is correlated with increased gambling expenditure and harms, which are often
measured by self-reported gambling behaviour (e.g. Welte et al. 2004; Ministry of Health 2008; Pearce et al. 2008;
Storer et al. 2009; Vasiliadis et al. 2013; Welte et al. 2016; Kato and Goto 2018). However, there is currently limited
evidence on the impact of the availability of gaming venues within an individual’s local area on extreme financial
harms.
This study aimed to:
1.

quantify the changes in serious financial harms, measured by the number of personal insolvencies,
associated with changes in the number of gaming venues within a local area (due to openings and closings
of venues)

2.

test whether there were differences in the association by characteristics of the local area (i.e., older
population, socioeconomic disadvantage, ethnicity, and population density)

3.

provide new evidence that can inform policy decisions on the potential financial harms associated with the
availability of gaming venues.

Research approach
We combined three main sources of data:
1.

administrative data on the complete number of personal insolvencies (i.e., bankruptcies, debt agreements
and insolvency agreements) per annum (2011-2018) in each local area (SA3 boundary) in New South Wales,
Victoria, Queensland, sourced from the Australian Financial Security Authority

2.

data on the number of (non-casino) gaming venues per annum (2011-2018) in each local area (SA3
boundary) in New South Wales, Victoria, Queensland, sourced from each state’s administrative gaming
licence databases.

3.

data on the number of non-gaming pubs, hotels and clubs (alcohol-serving venues that do not have a
gaming license) per annum (2011-2018) in each local area (SA3 boundary) in New South Wales, Victoria,
Queensland, sourced from each state’s administrative liquor licence databases.

In total we had administrative data on 225 local areas within Australia’s three largest states. We undertook
multivariate regression analyses to estimate the effect of changes in gambling opportunities (through openings and
closings of gaming venues over time) on the number of personal insolvencies within the local area (2011-2018).
The set of control variables (covariates) included the number of non-gaming, alcohol serving pubs/hotel and
clubs (to capture the effects of changes in availability of alcohol venues), residential population account by age
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and sex groups, dummy variables for each local area (SA3) (to capture the characteristics of the local area e.g.
socioeconomic, geographic and demographic factors), local area time trends (to capture any changes in the local
area that evolve linearly over time e.g. rising costs-of-living) and dummy variables for each state in each year (to
capture changes in state policies).
A key contribution of our research approach is the use of longitudinal data and careful consideration of possible
confounders that may drive both the availability of gaming venues and insolvencies using rigorous statistical
analyses and robustness tests. Our main analyses were conducted within local areas (rather than between local
areas), such that we compared changes in the number of gaming venues with changes in insolvencies over time,
among people living in the same local area.

Results
Over the years of our study (2011-2018), Australia has seen an overall gradual decline in gaming venues. However,
against this backdrop of a downward trend, there have been both year-to-year increases and decreases in the
number of venues within local areas.
Our results suggest that a 10 per cent decrease in the number of gaming venues within an area, decreased the
number of personal insolvencies by 2.37 (p-value = 0.036). Or in other words, one venue closure reduced personal
insolvencies by around two. This association was driven primarily by changes in the number of non-businessrelated insolvencies. The estimated association with personal business-related insolvencies was small and
statistically insignificant (p-value = 0.186).
Further analyses demonstrated that these findings were not driven by potential time-varying economic
confounders, such as new local building developments and labour market improvements. Results were also robust
to allowing for geographical spillovers from nearby areas, and dynamic time effects. We found no evidence that a
more even spatial distribution of EGM venues within a local area independently influenced insolvencies, over and
above the number of gaming venues.
Results were generally inconclusive as to whether or not the relationship varied by characteristics of local areas;
interaction terms that allowed for differences by age profile, population density, socioeconomic status, and ethnicity
of the local area were imprecisely estimated.

Conclusions
There is global concern about the potentially harmful consequences of EGMs. What makes Australia’s EGMs
particularly accessible, and therefore potentially more harmful than in other countries, is their abundance outside
of casinos. There exists over 5000 hotels, pubs and clubs with EGMs in Australia, containing about 200,000 EGMs
(Productivity Commission 2010). On a per capita basis this is about five times as many EGMs as in the United
States.
The findings from this study provide the first quantitative evidence of the extreme financial harms associated with
the availability of gaming venues in Australia.
Policies that limit or reduce the number of gaming venues within a local area could help reduce harms associated
with problem gambling.
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Introduction
Gambling disorder involves repeated problematic gambling behaviours that can lead to serious harm. Similar
to other substance-related and addictive disorders, problem gambling is associated with increased risk of
psychological distress, suicidal ideation, relationship breakdown and criminal activity (American Psychiatric
Association 2013; Langham et al. 2016). One harm that is particularly associated with gambling disorder is severe
financial problems. According to the DSM-5 diagnostic criteria, problematic gambling behaviours include the need
to gamble with increasing amounts of money, persistent thinking of ways to get money with which to gamble,
and reliance on others to help relieve desperate financial problems caused by gambling (American Psychiatric
Association 2013). The broad aim of this study is to better understand how problem gambling is associated with
these serious financial harms. Using a unique Australian longitudinal data set, we explore whether increases and
decreases over time in the geographic availability of electronic gaming machine (EGM) venues are associated with
changes in the number of personal insolvencies (e.g. bankruptcies). The link between the accessibility of gaming
venues and harmful effects, such as insolvencies, is highly policy relevant because governments have the capacity
to define the terms of access to venues. However, there is currently insufficient evidence on the causal effects of
gaming venue accessibility, limiting policy making in this area (Productivity Commission 2010).
Personal insolvencies (which include bankruptcies) signify extreme financial distress and arise when individuals
have unmanageable debt. The median level of debt for personal bankruptcies filed in Australia from 2007-2016
was $37,000 (Ali et al. 2016). Importantly, the inability to manage debt or access funds is not only harmful to the
individual and their family, but can also trigger second order harm, such as relationship breakdown and criminal
activity (Richardson et al. 2013; Langham et al. 2016). An advantage of using administrative records of insolvencies
to measure harm is that it provides an accurate and quantifiable measure. Other measures of harm, such as
reported financial difficulties or problematic gambling behaviour that are elicited from surveys, can suffer from recall
bias and non-disclosure of such personal problems.
In 2016-17, total gambling expenditure in Australia amounted to over AUD $23 billion, making Australia the world
leader in gambling losses per capita. EGMs, also known as poker machines, “pokies” or slot machines, are by
far and away the largest contributor to gambling losses, with about half of all gambling expenditure spent on
them. In Australia and many countries, including the United Kingdom, the United States, New Zealand, Canada
and countries throughout Asia and Europe, there is considerable concern regarding the potentially harmful
consequences of EGMs (Vasiliadis et al. 2013). What makes Australia’s EGMs particularly accessible, and
therefore potentially more harmful than in other countries, is their abundance outside of casinos. There exists over
5000 hotels, pubs and clubs with EGMs in Australia, containing about 200,000 EGMs (Productivity Commission
2010). On a per capita basis this is about five times as many EGMs as in the United States. A further concern is
that gaming venues in Australia are more densely located in socioeconomically disadvantaged neighbourhoods,
and therefore the availability of EGMs can have disproportionate consequences on the poorest communities (Welte
et al. 2004; Young et al. 2012; Rintoul et al. 2013).
Previous research has suggested that the geographic accessibility of EGMs (and the comparable Pachinko
machines in Japan) is correlated with increased gambling expenditure and harms, which are often measured by
self-reported gambling behaviour (e.g. Welte et al. 2004; Ministry of Health 2008; Pearce et al. 2008; Storer et al.
2009; Vasiliadis et al. 2013; Welte et al. 2016; Kato and Goto 2018). However, it is not obvious a priori that changes
in the availability of gaming venues within the area of a person’s residence will influence gambling-related harms. It
is possible, for example, that increased availability due to a new venue opening simply leads a person to substitute
away from gambling at a different venue, without any change in the overall amount of gambling expenditure or
time spent gambling. On the other hand, increased availability could increase exposure to EGMs and make it
more convenient to access a venue (e.g. by decreasing travel time and costs). An additional gaming venue in
the local area can make it easier for individuals to gamble on impulse, rather than making a planned decision to
Victorian Responsible Gambling Foundation
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gamble (Productivity Commission 1999; Victorian Department of Justice 2008). This can be particularly harmful for
vulnerable individuals, including those with impulse-control or addictive disorders (Blaszczynski and Nower 2002).
For some gamblers, there is a recognised risk of betting more money than they can afford to lose (time and again),
which can amount to serious financial problems. Ultimately, the effect of changes in the availability of gaming
venues on gambling-related harms is an empirical question.
In related addiction literatures, it has been shown that the availability of alcohol is associated with increased
alcohol-related harm, such as assault and emergency department visits (e.g. Morrison et al. 2017; Myran et al.
2019); although a systematic review found little evidence to support a causal effect (Gmel et al. 2016). A smaller
set of studies has explored how legal access to cannabis is associated with cannabis use and related harms (Palali
and van Ours 2015; Hall and Lynskey 2016; Kerr et al. 2017). For example, Palali and van Ours (2015) find that
individuals residing within 20km of a cannabis shop in the Netherlands have a lower age of onset of cannabis use.
This study contributes to these addiction literatures by investigating whether changes in the availability of
non-casino gaming venues within local areas, brought about by openings and closing of venues over time,
are associated with changes in personal insolvency rates. We use complete data on all gaming venues and
insolvencies in the three largest states of Australia over the period 2011 to 2018. This empirical strategy controls
for many characteristics of local areas, such as gambling and liquor licencing policies, and socioeconomic and
demographic characteristics, which may otherwise confound the relationship between numbers of gaming venues
and insolvencies.
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Background
The Australian gambling industry underwent a profound expansion in the 1990s, following regulatory liberalisation
that enabled the introduction of EGMs in pubs/hotels and clubs in most states and territories (Productivity
Commission 2010). From 1990 to 2000, Australia experienced a fourfold increase in EGM losses. Since 1999, in
an effort to reduce accessibility, most states have introduced some form of cap on the number of EGMs allowed
(whether on a state-wide, regional or venue-level basis). Various evaluations on the impact of EGM caps suggest
that they have largely been ineffective at reducing gambling harm, particularly given widespread availability of
gaming venues across most jurisdictions (Delfabbro 2008; Productivity Commission 2010).
Gaming venues typically house more than just EGMs – they usually offer a range of other gambling activities,
including racing and sports betting, Keno (a high-frequency lottery game) and minor gambling activities such as
bingo. Venues also have an alcohol-serving bar, and often serve meals at the bar or an adjoining restaurant.
To our knowledge, there is currently no evidence on the impact of increased availability of gaming venues on
bankruptcies in Australia. However, there are two strands of related literatures, which are relevant to our study.
The first has examined the relationship between gaming venues and gambling involvement (including problem
gambling). The second has examined the relationship between exposure to gambling and bankruptcies in the
United States and Canada.

Literature on geographical accessibility of EGMs and
gambling behaviours
Several studies have investigated the geographical proximity of gaming venues and its relationship with gambling
involvement and problem gambling (Marshall et al. 2004; Welte et al. 2004; Ministry of Health 2008; Young et al.
2012; Welte et al. 2016). See also papers within a systematic review of this literature by Vasiliadis et al. (2013).
For example, Marshall et al (2004) surveyed 2,447 residents in an area of Canberra, Australia and showed that
gamblers who travelled less distance to their gaming venue (<3.5km) reported spending more money on EGMs
per year and had more frequent EGM gambling session than gamblers living further away. Young et al (2012)
also examined the association between the residential distance of gaming venues and gambling outcomes.
Using self-completed survey responses from 7,044 households in the Northern Territory, they found that while
only 32 per cent of patrons visited their closest club or pub/hotel, there was a much higher preference for visiting
the closest venue to home for people who gambled (i.e., played keno, pokies or races): 42 per cent compared
with non-gamblers 29 per cent. Controlling for household sociodemographic characteristics and neighbourhood
socioeconomic disadvantage, they found that gambling participation was greater when the most frequently visited
venue was closer to their home, suggesting that proximity to venues was important for gambling involvement.
However, there was no significant association for problem gambling risk.
The precise mechanisms through which an increased availability of gaming venues relates to gambling-related
harms remains under-theorised. One explanation relates to exposure theory, which broadly suggests that a greater
exposure to EGMs combined with vulnerability (or demand for gambling) can lead to gambling-related harm (Young
and Tyler 2008). It has also been argued that gambling, like other social activities could be identified as a social
toxin, analogous to a pathogen (Shaffer et al. 2004), and that individuals can develop immunity or adapt to the
social toxin through exposure over time (LaPlante and Shaffer 2007). Another explanation lies in economic models
of utility-maximising behaviour in which increasing the travel time to the closest venue increases the costs to an
individual in visiting the venue (Young et al. 2012).
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While most studies typically measured proximity in terms of distance from a place of residence to a gaming venue,
it has been shown by Dorian et al. (2007) that the proximity of a gaming venue to other places of community
congregation, such as shopping centres, are also important. From their survey of residents in Canberra, they found
that that gamblers were often willing to travel further distances to utilise gaming venues located near areas of
community congregation than venues that were further from community areas. These social dimensions of physical
accessibility have also been highlighted by the Productivity Commission (2010).
Several studies have examined the relationship between density of venues and gambling outcomes. For example,
a meta-analysis using 34 surveys of problem gambling in Australia and New Zealand matched to the concentration
of EGMs, similarly found an increase in the prevalence of problem gambling to be significantly associated with per
capita density of EGMs (Storer et al. 2009). However, it is important to bear in mind that when areas with more
EGMs are simply compared with areas with fewer EGMs, it is likely that other important factors differ between the
two areas. For example, geographical areas differ in average socioeconomic status, density of other hospitality
venues or shops, or population characteristics, and these characteristics may explain both the gambling behaviour
of the local area and the chosen concentration of EGMs in that area. It is therefore difficult to make any conclusions
about the causal impact of gaming venue availability on gambling harms.
Few studies have employed methods that account for these confounders. One exception is Pearce et al. (2008),
who used New Zealand survey data to compare gambling behaviour of those with differential access to gaming
venues, adjusting for age, sex, socioeconomic status at the individual-level and deprivation, urban/rural status
at the neighbourhood-level. They find that access is a significant determinant of problem gambling behaviours.
However, even after controlling for area level socioeconomic status, it may be possible that other differences
remain between areas with more gaming venues and those with fewer gaming venues (e.g. employment rates,
demographic characteristics or density of liquor venues).
McMillen and Doran (2006) go one step further in controlling for other differences between areas with more
and fewer gaming venues. They examined gaming venue density and gambling expenditure in neighbourhoods
within a local government area (LGA) in Melbourne rather than comparing across different LGAs. By comparing
neighbourhoods within the same LGA, they implicitly controlled for all fixed characteristics of the LGA, including
socioeconomic status, demographic characteristics and local government policies. They found that between 2001
and 2005, expenditure was not significantly higher in parts of the LGA that had a high density of gaming venues.
However, their study was limited to just three LGAs in one city of Australia so their findings may not generalise to
the wider population.
In a systematic review of this literature, Vasiliadis et al. (2013) found that overall there was suggestive evidence that
both the proximity and density of gaming venues mattered for gambling involvement and problem gambling. They
further found some support for adaptation to gambling opportunities over time. In particular, several studies found
that people who were newly exposed to gambling opportunities tended to have more gambling-related problems
than people who had been exposed for much longer (e.g. Shaffer et al. 1999; Abbott 2006). However, they
stressed the difficulty in making concrete conclusions given the diversity of gaming markets and methodological
limitations of previous studies. They noted several research gaps, including the lack of longitudinal studies and lack
of understanding of the impacts of a dynamic gaming market, such as openings and closings of gaming venues.
This study will make a unique contribution by using longitudinal data to examine the dynamics of gaming venues in
Australia.
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Literature on gambling exposure and bankruptcies
A number of studies have examined the relationship between gambling and bankruptcy. This literature largely
focusses on the availability of casinos in the United States. Among studies that have attempted to control for
potential confounders, there appears to be little consensus on the direction of the relationship. For example,
the National Opinion Research Centre (1999), De La Viña and Bernstein (2002), Thalheimer and Ali (2004) and
Boardman and Perry (2007) used multivariate regression analysis on county-level panel data in the United States
from the 1990’s, and found no significant relationship between proximity to casinos and bankruptcy. In contrast,
other studies, which have also used county-level panel data from the United States and used similar methods,
have found casino gambling to be related to a significantly higher number of bankruptcies (e.g. Nichols et al.
2000; Barron et al. 2002). Differences in the findings across these studies may in part be due to differences in
methodologies, counties analysed, variables included as controls, and completeness of bankruptcy data (Barron et
al. 2002).
A key difference between the U.S. setting and ours is that casinos are not legal in every county within a state,
and therefore the nearest casino can be located far away. For example, in Boardman and Perry (2007), a county
is considered “exposed” to a casino if there is a casino within 25 miles (40km) (or sometimes 50 miles) from the
county. In contrast, in Australian states with legalised gambling, a majority of residents live within a few kilometres
of a gaming venue. For example in Victoria, 90 per cent of residents in metropolitan Melbourne and 55 per cent of
regional residents live within just 2.5 km of a gaming venue (Victorian Department of Justice 2008).
The large distances between some counties and casinos in the U.S. literature also makes it difficult to ensure that
counties that are close to casinos are comparable in all other ways to counties that are far from casinos. Despite
most studies including some measures of socioeconomic and demographic characteristics of counties, other
potentially important differences between counties (e.g. welfare policies, economic development opportunities and
costs of living) remain as possible confounders that may generate a spurious estimated relationship between the
proximity of casinos and bankruptcies. This makes it difficult to draw any causal implications from the findings of
these studies.
Perhaps the study that is most closely related to ours is a recent working paper that investigated the effect of the
regulatory removal of EGMs from some bars in one state (Alberta) of Canada on bankruptcies (Mikhed et al. 2017).
They found that removing EGMs significantly reduced bankruptcy filings of individuals very close to the bar (within
100m) compared with individuals slightly further away (500-600m away from the bar). The very close distances
to the bar that are compared in this study makes it more plausible that residents living near and close to the bar
are otherwise similar, giving us more confidence in attributing the decrease in bankruptcies to the removal of the
EGMs.
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Data
Our statistical analysis is conducted using annual data from Victoria, New South Wales, and Queensland;
Australia’s three most populous states representing around three-quarters of the population. These data have
been aggregated at the Statistical Area Level 3 (SA3) geographical level. This is the smallest geographic unit for
which the Australian Financial Security Authority releases data on bankruptcies and insolvencies (discussed further
below). SA3s are spatial units defined by the Australian Bureau of Statistics and are typically clusters of several
suburbs with similar socioeconomic characteristics, and with shared local government (council), commercial and
transport amenities. For example, the Sydney, Melbourne and Brisbane metropolitan areas are divided into 46, 40
and 39 SA3s, respectively (Appendix A provides maps that display these boundaries). There are 225 SA3s in our
main estimation sample, including both metropolitan and non-metropolitan areas in Victoria, New South Wales, and
Queensland, with an average population of around 60,000 people in each. Henceforth we call SA3s ‘local areas’.

Number of venues
Data on the numbers of gaming venues per annum (2011-2018) in each local area (SA3) were created by
combining separate venue-level administrative databases from New South Wales, Victoria and Queensland.
A gaming venue is any non-casino business (essentially a pub/hotel or club) with at least one licenced EGM in
operation. The number of gaming venues were aggregated at the SA3 level to match the insolvency data. We
used ArcMap to geocode gaming venue addresses based on the ArcGIS World Geocoding Service. We similarly
constructed a database for the number of pubs, clubs and hotels without EGMs in each local area. This allows us
to control for similar alcohol-serving venues.
Importantly, we excluded from our estimation sample outlier areas with unusually high or low numbers of gaming
venues. Specifically, we omitted 12 areas that had less than two venues in every time period (mostly regional
areas with low population counts), and 2 areas that had greater than 94 venues in every time period (> 4 standard
deviations above the mean number of venues). In Appendix B, we demonstrate that our main estimation results are
robust to these exclusions.
The total number of venues and number of venues per capita have trended downwards in recent years. In 2001,
in our sample of states, there were over 4,600 venues (27 venues per 100,000 residents), and in 2018 this had
decreased to almost 4,100 venues (21.5 venues per 100,000 residents). But there is substantial variation in
both the average number of venues per local area and in the trend over time in the number of venues per local
area. This is apparent in Figure 1, which presents the median number of gaming venues in a local area over the
sample time period 2011–2018. The minimum of this distribution equals two, the median 14, and the maximum
72. Local areas with high (>14) or low (<14) numbers of gaming venues are located in both metropolitan and nonmetropolitan areas.
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Personal insolvencies
Data on the numbers of personal insolvencies per annum (2011–2018) in each local area (SA3) were sourced
from the Australian Financial Security Authority. These counts include every debtor in Australia who becomes
bankrupt, or proposes a debt agreement or personal insolvency agreement, assigned to a local area based on the
residence of the debtor. Bankruptcy is a legal process where an individual is declared unable to pay their debts,
meaning that the individual no longer has to repay them. Debt agreements and personal insolvency agreements
are legally binding negotiated agreements outlining the percentage of debt that will be paid to creditors (some
fraction of the total) and a schedule of payments. While there are slight differences in the eligibility and financial
implications between the different processes for managing debt, the important aspect for this study is that for all
three processes, the person is in a state of unmanageable debt, which we consider to be a measure of extreme
financial harm.
The personal insolvency series is disaggregated into business and non-business-related insolvencies. A businessrelated insolvency occurs when an individual’s bankruptcy, debt agreement or personal insolvency agreement is
directly related to his or her proprietary interest in a business. Around 20 per cent of personal insolvencies are
business related.
The number of annual personal insolvencies vary substantially across areas with a minimum of eight and a
maximum of 443. The mean across areas equals 105. One local area was omitted because it was an outlier. This
local area recorded insolvency counts over five standard deviations larger than the sample mean of other areas. As
previously mentioned, we demonstrate that our results are robust to the inclusion of outliers (see Appendix B, Table
B4).
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Methodological approach
Regression specification
To estimate the effect of increased gambling opportunities on number of insolvencies, we conduct multivariate
linear regression analysis. This analysis is performed separately for our three dependent variables: number of
personal insolvencies (total of both types), number of non-business-related personal insolvencies, and number
of business-related personal insolvencies. Our main regression specification includes a small set of measured
characteristics of local areas that vary across time, and a large set of geographical and time fixed-effects (dummy
variables). This specification is represented by:

where
represents the number of insolvencies in local area j in state s in year t, and
represents
either the number of gaming venues or the natural logarithm of the number of gaming venues. The logarithm of the
number of gaming venues is used because the effect of one additional venue on insolvencies is likely to be lower in
areas with a high number of venues.
The
term represents the number of non-EGM licensed (alcohol serving) venues within a local area.
This is an important covariate as it captures the potential effect of increased out-of-home alcohol consumption on
number of insolvencies. Without this term, ˆ would partially reflect the out-of-home alcohol consumption effect in
addition to the effect of increased gambling opportunities, since all EGM venues serve alcohol.
To control for population changes over time that may partly determine the number of venues in an area and the
number of insolvencies, we include in all regressions a set of 10 population variables representing the residential
population count in each local area by five age groups – 0–14, 15–29, 30–44, 45–59 and 60 plus – separately
for males and females. Including these 10 population variables is a more flexible approach than dividing number
of insolvencies and number of gaming venues by total population to create ‘per capita’ variables; though we also
present estimates from regressions that includes insolvencies per capita and number of venues per capita.
The local area fixed effects
(i.e. a set of dummy variables representing each local area) completely control for all
time-invariant characteristics of an area, such as its geographical size. They also largely control for important area
characteristics such as socioeconomic status, density, urban landscape, crime rates and demographic factors,
which all change slowly over time. The inclusion of local area fixed effects implies that is identified by variation
within local areas over time in the number of gaming venues and the number of insolvencies (rather than variation
between local areas). To adjust for remaining changes within areas over time that may simultaneously determine
insolvencies and the number of gaming venues, we additionally include local area time trends (
) and
state-year fixed effects ( ); i.e. dummies for each state in each year. The former captures any time-varying
determinants of insolvencies within local areas that have evolved linearly. The state-year fixed effects perfectly
capture all time-varying state-wide changes, such as any legislative changes associated with operating a
gaming venue.
In addition to this main regression specification, we report estimates from a number of alternatively specified
regressions in order to test our modelling assumptions. These additional specifications are discussed below in the
results section.
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Potential economic confounders
A potential concern with the regression specification outlined above is that there may be omitted economic factors
that are jointly correlated with the number of gaming venues and the number of insolvencies. Importantly, such
omitted factors would need to vary over time and be specific to local areas. This is because the regressions
include local area fixed effects, which perfectly capture all time-invariant economic conditions of local areas, and
because the regressions include state-year fixed effects, which perfectly capture all state-level economic and
policy changes over time. Moreover, any omitted economic factors would need to evolve non-linearly, because the
regressions include local area linear time trends, which capture all changes within local areas that evolve linearly
over the period 2011-2018. For example, a trend upwards over time in cost-of-living pressures that is specific
to a certain area within a state (e.g. due to rising housing costs) will be largely captured by the local area linear
time trends.
To test for the importance of local area level economic factors that evolve non-linearly over time, we estimate
regressions with the number of gaming venues within a local area as the dependent variable and with a range of
economic indicators as covariates (in addition to the local area and state fixed-effects). Two groups of economic
indicators are used: (i) value of all new residential building and value of all new non-residential (business) building;
and (ii) mean employee income, mean own business income, and mean investment income. If we have omitted
important economic factors from our main regression specification, then these economic indicators are likely be
significant predictors of the opening and closing of venues over time.
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Results
Main results
Before discussing the regression coefficient estimates, we present in Figure 5 the raw relationship between number
of insolvencies and log number of gaming venues. The graph demonstrates that there exists a positive correlation
between the variables; with the slope coefficient from the plotted univariate regression equalling 27.5 (its clustered
standard error equals 5.1). Figure 5 also demonstrates that there is substantial variation around this regression line.
As discussed above, it is likely that there exist factors that confound the simple correlation between numbers of
venues and insolvencies, such as differences between local areas in their socioeconomic profiles. We attempt to
control for these confounding factors with our regression approach.
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Figure 5: Scatter plot of number of insolvencies per area and log number of venues. Dashed line
represents the predicted relationship from a linear regression
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Presented in panel (1) of Table 1 are estimated coefficients from our main regression specification, as well
as associated 95 per cent confidence intervals (calculated using standard errors clustered at the local area
level). A one-unit increase in the log number of venues within a local area is estimated to increase the number
of insolvencies in that local area by 23.7. Given the linear-log specification, an alternative interpretation of this
estimate is that a 10 per cent increase in the number of venues is estimated to increase the number of insolvencies
by 2.37 (relative to a mean of 105). This estimated relationship seems to be driven by a similarly strong relationship
between venues and non-business personal insolvencies: a 10 per cent increase in the number of venues is
estimated to increase the number of non-business personal insolvencies by 1.95. The estimated coefficient from
the regression of business-related personal insolvencies is almost five times smaller.
The second panel of Table 1 provides estimated effects of changes over time in the absolute number of venues
rather than in the log number of venues. The logarithm transformation was used because it seems likely that
the insolvency effect of one additional venue (or one closure) would be smaller in areas with a high number of
venues. Our results appear to be robust to this assumption, as a similar pattern emerges. An increase in the
number of venues by one is estimated to increase the number of insolvencies by 2.23. Again, there is a similarly
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sized coefficient estimate for non-business-related insolvencies, and a much smaller estimate for business
related insolvencies.
Our preferred approach is to control for population changes within a local area through the inclusion of covariates
representing age and gender specific population values. Nevertheless, we have additionally tested the robustness
of our results to using per capita versions of number of venues and insolvencies. The results are reported in
Appendix Table B1. It is estimated that a 10 per cent increase in number of venues per 100,000 people increases
total insolvencies per 100,000 people by four, non-business-related insolvencies by three, and business-related
insolvencies by one. We have also tested robustness to using log debt as the outcome variable: regression
estimates indicate that one additional venue increases the number of insolvencies by 1.9 per cent, with 95 per cent
confidence interval (0.04, 3.78).
The final set of results in Table 1 provides estimates from regressions that are identified using a different source
of variation. The first two panels compared changes in venue numbers and insolvencies across time within a local
area (around a linear time trend). The third panel compares differences in the numbers of venues and insolvencies
in a particular year between local areas that are situated in the same Statistical Area Level 4 (SA4) geographical
area. SA4s are 107 sub-state regions designed to reflect labour markets – i.e. regions that reflect interconnectivity
between labour supply (where people live) and labour demand (where people work). In our estimation sample, the
median number of local areas (i.e. SA3s) within an SA4 equals four.
The annual between comparison presented in panel (3) is more susceptible to omitted variable bias because it
does not control for unobserved differences between the socioeconomic profiles of local areas in the same SA4.
However, the advantage of this specification in our context is that there is greater identifying variation, leading to
more precise estimates. Interestingly, we observe smaller but still comparable coefficient estimates to panel (1). A
10 per cent increase in venue numbers is estimated to increase insolvencies by 1.44.
Table 1: Main estimates: selected coefficient estimates from linear regressions of annual number
of insolvencies within a local area
All insolvencies

Non-business-related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

Log # of gaming venues

23.70**

[1.54,45.86]

19.46*

[-0.45,39.37]

4.24

[-2.06,10.54]

Log # of licensed venues

0.87

[-4.15,5.89]

0.46

[-3.61,4.52]

0.41

[-1.50,2.31]

# of gaming venues

2.23**

[0.39,4.07]

1.76**

[0.25,3.28]

0.46

[-0.15,1.07]

# of licensed venues

0.14

[-0.33,0.61]

0.05

[-0.37,0.46]

0.10

[-0.11,0.31]

Log # of gaming venues

14.37***

[9.45,19.28]

12.44***

[8.17,16.70]

1.93***

[0.54,3.32]

Log # of licensed venues

-4.02***

[-6.56,-1.47]

-3.58***

[-5.74,-1.43]

-0.43

[-1.14,0.27]

(1) Main specification

(2) Non-logged venue counts

(3) Using within SA4 variation

Note: Sample sizes for all regressions equal 1800 (225 local areas were observed for 2011-2018). Included in all regressions but not shown
are 10 local area level population counts for each combination of gender and age group (0-14, 15-29, 30-44, 45-59, 60+) for each year.
Specifications in panels (1) and (2) additionally include: 21 dummy variables representing state-year fixed effects, 224 dummy variables
representing local area fixed effects, and 224 local area specific yearly trends. Specifications in panel (3) include, in addition to the population
controls, 511 dummy variables representing region-year fixed effects. Confidence intervals calculated using standard errors that allow for
clustering at the local area level. *, ** and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels.

Victorian Responsible Gambling Foundation

Page 14

Personal insolvencies and the availability of neighbourhood gaming venues

Testing for economic confounders
As previously outlined, our main specification controls for time-varying determinants of insolvencies through the
inclusion of regression covariates representing: state-specific year effects, local area linear time trends, population
levels by age and gender groupings, and number of non-gaming (liquor) venues. A potential methodological
concern is that this covariate set is insufficient, and there remains changes over time within local areas that are
associated with numbers of venues and insolvencies. The main candidates are economic variables. For example, a
new commercial development within a local area may include the development of new gaming venues, while at the
same time reduce the number of insolvencies (due to the additional personal income the development induces).
We indirectly test for this possibility by exploring whether a range of economic indicators predict the number of
gaming venues within a local area. Two groups of economic indicators are used: (i) value of all new residential
building and value of all new non-residential (business) building; and (ii) mean employee income, mean own
business income, and mean investment income. Note that these economic indicators are not included as
covariates in our main specification as they are not observed for all time periods. The former building approval
variables are observed for years 2012–2018, and the latter income variables are observed for years 2011–2016.
The estimated coefficients in Table 2 are all small with relatively narrow 95 per cent confidence internals. They
suggest that observed changes in the economic profile of a local area across time are not strong predictors of
changes in the number of gaming venues (after controlling for state-specific effects and local area linear time
trends). This finding provides support for our estimation strategy.
Table 2: Robustness: selected coefficient estimates from linear regressions of numbers of venues
Log number of venues

Number of venues

Coef.

[95% CI]

Coef.

[95% CI]

Log value of all new residential building

-0.00

[-0.01,0.01]

-0.06

[-0.19,0.08]

Log value of all new nonresidential building

-0.00

[-0.00,0.00]

0.01

[-0.04,0.07]

Log mean employee income

0.02

[-0.25,0.28]

0.60

[-3.46,4.66]

Log mean own business income

0.00

[-0.01,0.02]

-0.12

[-0.48,0.23]

Log mean investment income

0.00

[-0.04,0.05]

-0.01

[-0.64,0.62]

(1) Building approvals

(2) Income

Note: Sample sizes for panel (1) regressions equal 1575 (225 local areas were observed for 2012-2018). Sample sizes for panel (2)
regressions equal 1350 (225 local areas were observed for 2011-2016). The regressions shown here are augmented versions of the
regressions in panel (1) of Table 1. Additionally included are the variables shown in the Table. See the note to Table 1 for information on the
other covariates. Confidence intervals calculated using standard errors that allow for clustering at the local area level. *, ** and *** denote
statistical significance at the 0.10, 0.05 and 0.01 levels.

An additional approach for testing the robustness of our estimation strategy is to control even more intensively for
unobserved time-varying changes, by including year fixed effects (dummy variables) for geographical areas smaller
than states. In Appendix B, Table B2, we present estimated coefficients from regressions that include year fixed
effects separately for each SA4, in addition to local area fixed-effects. This means that we are comparing changes
in gaming venues within a local area over time, after controlling for all observed and unobserved changes over
time at the SA4 area level. As described above, SA4s are sub-state areas that largely reflect local labour markets.
The coefficient estimates from these conservative regressions are smaller than those shown in panel (1) of
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Table 1; unsurprisingly, given that the SA4-year fixed effects capture variation over time in the numbers of venues.
Nevertheless, the coefficient on log venues remains significantly different from zero (at the 10 per cent level).

Is the spatial variation of venues important?
The number of venues within a local area is a commonly used measure of venue accessibility. However, a
limitation of this measure is that it does not account for the spatial variation of venues. At one extreme, the venues
within a local area may all be clustered within a particular location, such as in an entertainment precinct, while
at the other extreme, they may be spread out evenly across neighbourhoods. How gaming venues are spatially
distributed is likely to affect accessibility and consequently gambling behaviours (Productivity Commission 1999).
A clustered spatial distribution implies that many residents will live further than walking distance from a venue,
and so their gambling behaviour may be unaffected if an existing venue closes or if a new venue opens within the
existing cluster.
To explore the importance of this issue, we supplement our main ‘number of venues’ measure with a simple
measure of spatial variation. We compute the number of small geographical areas with at least one gaming venue
on the total number of small geographical area in the local area. Our approach is to calculate for each local area
and year the proportion of small geographical areas (defined as Statistical Area Level 1 or SA1 and shown in
Appendix 3) that contain at least one gaming venue. SA1s are the smallest unit in which data is released by the
Australian Bureau of Statistics. In our estimation sample there is on average 242 SA1s per local area, and they
have an average geographical size of 0.2 square kilometres (corresponding to a circle with radius 250 meters).
Given that SA1s within a local area have similar population numbers and geographical size, our constructed
variable is a reasonable proxy for the proportion of people in a local area that live within a short walk of a gaming
venue. See Appendix C for maps of two local areas that illustrate low and high spatial variation of gaming venues.
Figure 3 presents the proportions of SA1s with a gaming venue per local area for each year. The median of
this distribution equals 7per cent, implying that the average local area has venues in 7 per cent of its SA1s. The
minimum and maximum values equal 1 per cent and 36 per cent, respectively.
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Figure 3: Proportion of SA1s within a local area that contain at least one gaming venue
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Naturally, the ‘number of venues’ variable and the ‘proportion of SA1s with a gaming venue’ variable are positively
correlated. But for a given number of venues, there exists substantial variation in the proportion of people who will
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live close to a venue. The scatter plot presented in Figure 4 displays this variation. For local areas with log number
of venues above 3 (i.e. ≥ 21 venues), some local areas (in some years) have 4% of their SA1s containing venues,
while others have 33 per cent of their SA1s containing venues.
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Figure 4: Scatter plot of number of venues and spatial variation of venues for each local area and
year. Dashed line represents the predicted relationship from a linear regression
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Estimated coefficients in Table 3 indicate that conditional on the number of venues within a local area, the spatial
variation in venues is not a statistically significant predictor of insolvencies (each has a 95 per cent confidence
interval that contains zero). The coefficients are not small, however, with the estimated coefficient of -1.03 in column
1 suggesting that a small increase in the spatial variation of venues by one percentage point leads to one less
insolvency. One potential reason for the wide confidence intervals for the spatial variation coefficients is that ‘Log #
of venues in local area’ and ‘Percent of SA1s with a venue’ have a pairwise correlation coefficient equalling 0.68.
Table 3: Testing for a spatial variation effect: selected coefficient estimates from linear
regressions that include a variable measuring the spatial variation of venues
All insolvencies

Non-business-related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

Log # of venues in local area

29.26*

[-0.01,58.54]

26.48**

[0.55,52.42]

2.78

[-5.17,10.72]

Percent of SA1s with a venue

-1.03

[-3.76,1.70]

-1.30

[-3.41,0.81]

0.27

[-0.66,1.20]

Note: Sample sizes for each regression equals 1800 (225 local areas were observed for 2011-2018). All regressions include the same
covariates as in panel (1) of Table 1, plus the additional regressor displayed in the Table. See the note to Table 1 for information on the other
covariates. ‘Percent of SA1s with a venue’ is calculated as outlined in Section 3.2. Confidence intervals calculated using standard errors that
allow for clustering at the local area level. *, ** and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels.
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Are there spillover effects from neighbouring areas?
Naturally, individuals gamble outside of the local area in which they reside. This implies that changes in the
availability of gambling opportunities outside of a local area may impact the number of insolvencies within an area.
This will be particularly likely in high density urban areas, where the geographical size of local areas is small. For
example, the smallest local area within our estimation sample (in the inner-suburbs of Sydney) is 10.6 square
kilometres; this corresponds to a circle with radius of approximately 1.8 kilometres.
To account for this possibility, we constructed three variables reflecting the number of gaming venues within 5, 10
and 20 kilometres of the population centre of each local area, and we included them as additional regressors in
our main specification. The results in Table 4 show that for each insolvency outcome (all, non-business related,
business related), the coefficients on the additional variables are small with confidence intervals that include zero.
Therefore, it appears that changes in the number of insolvencies over time in a local area are driven by changes
in the number of venues in that same area, and not by changes in the number of venues in nearby areas. This
conclusion is supported by results from regressions that omit geographically small local areas (see Appendix B,
Table B3).
Table 4: Allowing for geographical spillovers: selected coefficient estimates from linear
regressions that allow for changes in gaming venues in nearby areas
All insolvencies

Non-business-related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

44.53**

[10.40,78.66]

38.99**

[9.40,68.59]

5.54

[-5.62,16.69]

-2.78

[-25.02,19.46]

-5.37

[-26.50,15.77]

2.59

[-4.44,9.62]

Log # of venues in local area

31.86**

[4.02,59.71]

25.80**

[1.42,50.18]

6.07

[-2.48,14.61]

Log # of venues within 10km

-2.66

[-21.99,16.67]

-1.09

[-22.28,20.11]

-1.57

[-10.79,7.64]

Log # of venues in local area

33.84**

[5.43,62.24]

28.58**

[3.76,53.39]

5.26

[-3.50,14.02]

Log # of venues within 20km

-6.46

[-28.96,16.03]

-7.65

[-29.83,14.54]

1.18

[-8.52,10.89]

(1) Venues within 5km
Log # of venues in local area
Log # of venues within 5km
(2) Venues within 10km

(3) Venues within 20km

Note: Sample sizes for all regressions equal 1800 (225 local areas were observed for 2011-2018). All regressions include the same covariates
as in panel (1) of Table 1, plus the additional regressors displayed in the Table. See the note to Table 1 for information on the other covariates.
‘# of venues within Xkm’ is calculated by summing the number of gaming venues within Xkm of the location within the local area that has
the greatest population density (i.e. population centre of the local area). Confidence intervals calculated using standard errors that allow for
clustering at the local area level. *, ** and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels.

Are there delayed effects?
An implicit assumption of our main specification (denoted by equation 1), is that changes in the number of venues
within an area impact upon insolvency rates within 12 months. It is possible, however, that the impacts of venue
availability on gamblers’ financial stability build slowly, and that insolvency rates are therefore affected years after
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the closure or opening of venues (Boardman and Perry 2007). To explore this possibility, we augment the main
regression specification with one-year lags of log number of gaming venues and log number of pubs and clubs.
The results from this exercise are presented in Table 5.
Table 5 shows that the ‘all insolvencies’ outcome is most strongly affected by changes in the number of venues in
the past 12 months, rather than changes that occurred 12–24 months ago. The lag venue coefficient is roughly half
the size (equalling 10.27) and is imprecisely estimated; the 95 per cent confidence interval is wide and includes
zero. This finding of a weak lag effect also holds true for non-business-related insolvencies. In contrast, the lag
effect for business-related insolvencies is larger than the contemporaneous effect (9.50 compared with 3.83). This
result could suggest that changes in gaming accessibility have delayed effects on the types of individuals who have
business interests. It could also suggest that the causal pathway from gambling problems to personal household
financial problems to business financial problems is a temporally longer one.
Table 5: Allowing for 1-year lags; selected coefficient estimates from linear regressions that
additionally include lagged covariates
All insolvencies

Non-business-related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

Log # of gaming venues in year t

23.73*

[-1.38,48.85]

19.91*

[-1.80,41.62]

3.83

[-4.22,11.87]

Log # of gaming venues in year t-1

10.27

[-11.14,31.68]

0.77

[-17.75,19.30]

9.50

[1.34,17.66]

Log # of licensed venues in year t

1.11

[-4.54,6.76]

0.72

[-3.90,5.34]

0.38

Log # of licensed venues in year t-1

5.50

[-0.93,11.94]

1.99

[-3.47,7.46]

*

3.51

**

***

[-1.71,2.48]
[1.51,5.51]

Note: Sample sizes for all regressions equal 1575 (225 local areas were observed for 2012-2018). The regressions shown here are
augmented versions of the regressions in panel (1) of Table 1. Additionally included are 1-year lags of log number of gaming venues and log
number of hotels, clubs and pubs. See the note to Table 1 for information on the other covariates. Given the inclusion of the lag terms, the
sample years are 2012-2018. Confidence intervals calculated using standard errors that allow for clustering at the local area level. *, ** and ***
denote statistical significance at the 0.10, 0.05 and 0.01 levels.

Do results vary by characteristics of the local area?
Finally, we explore whether the relationship between number of venues and insolvencies varies with characteristics
of the local area. The availability of EGMs may have particularly important ramifications for gambling behaviours
of older people, given ‘proximity to home’ is an important consideration for older consumers (Moschis et al. 2004).
We therefore include an interaction between log number of venues and percent of the population aged 60+ years.
Studies have also found that gambling behaviours and problem gambling rates differ between people with different
cultural backgrounds (Raylu and Oei 2004), so we include an interaction with percent of the population who
regularly speak a language other than English. Because distances to gaming venues are greater in rural areas,
we may expect to see differences by rurality. We therefore include an interaction with population density (which
is negatively correlated with rurality). Finally, it is well known that gambling involvement is much higher among
disadvantaged communities (Rintoul et al. 2013), and so we include an interaction with an index of neighbourhood
socioeconomic disadvantage.
The top row of Table 6 presents the main effect of log venue numbers on insolvencies, while the remaining rows
present the interaction effects. Overall, we are unable to draw any firm conclusions from the estimates. Most of the
signs of the interaction terms are in-line with the expected heterogeneity: the coefficient on log number of venues
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is larger in areas with older populations (column 1), areas with lower population density (column 3), and areas with
greater SES disadvantage (column 4). However, the 95 per cent confidence intervals are wide, and in each case
include zero.
The largest interaction coefficient is for the interaction of log venues with percent of the population aged 60+ years
(equals 3.199). This coefficient is statistically significant at the 10 per cent level (p-value = 0.080), and suggests that
the association between number of venues and insolvencies is largest in ‘older’ local areas. We further investigated
the potential heterogeneity with older local areas, by relaxing the linearity assumption on the interaction term.
Specifically, we included additional interaction terms in the regression that allowed the percent older variable to
have a three-piece linear function (i.e. linear spline), with knots at the 25th percentile (17.1) and the 75th percentile
(24.9). The regression results using this more flexible modelling approach indicates that the effect of gaming
venues is in fact not significantly higher in areas with high percentages of older people (p-value = 0.749). The only
significant interaction term was for areas that had percent of the population aged 60+ years between the 25th and
75th percentiles (i.e. in average areas). This interaction term equals 5.67 (95 per cent CI = 0.54, 10.8). In summary,
additional modelling indicates that areas with a greater proportion of older people do not respond more strongly to
openings and closings of gaming venues.
Table 6: Heterogeneity: selected coefficient estimates from linear regressions that include venue
interaction terms

Log # of gaming venues

(1)

(2)

(3)

(4)

(5)

27.257**

21.724*

24.207**

27.068**

25.069*

[5.50,49.02]

[-0.30,43.74]

[2.35,46.06]

[0.93,53.21]

[-2.16,52.30]

Interactions:
% aged 60+

% speak non-Eng language

log pop density

SES disadvantage index

3.199*

2.993

[-0.39,6.79]

[-1.34,7.33]
-0.862

0.195

[-2.57,0.84]

[-2.19,2.58]
-4.686

-3.813

[-12.25,2.88]

[-17.87,10.24]
0.379

-0.318

[-0.68,1.44]

[-2.14,1.51]

Note: Sample sizes for all regressions equal 1800 (225 local areas observed for 2011-2018). The regressions shown here are augmented
versions of the regressions in panel (1) of Table 1. Additionally included are the variables shown in the Table. See the note to Table 1 for
information on the other covariates. The listed interaction terms refer to interactions between (demeaned versions) of the variables and log #
of gaming venues. Confidence intervals calculated using standard errors that allow for clustering at the local area level. *, ** and *** denote
statistical significance at the 0.10, 0.05 and 0.01 levels.
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Discussion and conclusions
Over the years of our study (2011-2018), Australia has seen an overall gradual decline in gaming venues. However,
against this backdrop of a downward trend, there have been both year-to-year increases and decreases in the
number of venues within local areas. Using administrative data on all gaming venues and insolvencies in the three
largest states of Australia (New South Wales, Victoria and Queensland), we employed multivariate regression
analyses to estimate how changes in the number of gaming venues within a local area over time (generated by the
opening and closing of venues) impacts on changes in the number of personal insolvencies.
Our results suggest that a 10 per cent decrease in the number of gaming venues within an area, decreased
the number of personal insolvencies by 2.37 (p-value = 0.036). Or in other words, one venue closure reduced
personal insolvencies by around two. This association was driven primarily by changes in the number of nonbusiness-related personal insolvencies. The estimated association with personal business-related insolvencies
was small and statistically insignificant (p-value = 0.186). Further analyses demonstrate that these findings are
robust to potential time-varying economic confounders (such as new local building developments and labour
market improvements), and to allowing for geographical spillovers from nearby areas, and lagged effects. We
find no evidence that a more even spatial distribution of EGM venues independently influences insolvencies,
over and above the number of gaming venues. However, we note that the coefficient on the variation of EGM
venues was negative, suggesting that a greater clustering of EGM venues may relate to more insolvencies. One
possible reason for this relationship is that there may be a greater amount of marketing to customers when EGM
venues are closely clustered and face direct competition (Bestman et al. 2016). Finally, our results were generally
inconclusive as to whether or not the relationship varies by characteristics of local areas, with heterogeneity terms
that allowed for differences by age profile, population density, socioeconomic status, and ethnicity, imprecisely
estimated. Although statistically insignificant, our coefficient estimates were in line with expectations (i.e., stronger
relationships in areas with older populations, lower population density and greater socioeconomic disadvantage).
Our results build on previous studies that have explored the relationship between gambling behaviour and physical
accessibility of non-casino gambling opportunities (e.g. McMillen and Doran 2006; Pearce et al. 2008; Young
et al. 2012). As Vasiliadis et al. (2013) concluded from a systematic review of this literature, there appears to be
evidence of positive relationships between the availability of EGMs and both gambling involvement and problem
gambling. Our findings are broadly consistent with these studies. While many previous studies on the gamblingharms associated with the accessibility of gaming venues have emphasised an index of problem gambling as
a measure of harm (often the Canadian Problem Gambling Index), our focus on insolvencies as a measure of
harm fits within the broader public health approach. This approach considers gambling-related-harm to be any
“adverse consequence due to an engagement with gambling that leads to a decrement to the health or wellbeing
of an individual, family unit, community or population” (Langham et al. 2016 p.4). Within this framework, financial
difficulties are considered a key dimension of gambling-harm. An advantage of using administrative records of
insolvencies is that we are able to capture an objective and quantifiable measure of financial harm.
To our knowledge, there is currently no evidence on the impact of the availability of gaming venues on insolvency
rates in Australia, and the international literature is very small and predominantly focussed on the proximity of
casinos in the United States (Barron et al. 2002; De La Viña and Bernstein 2002; Boardman and Perry 2007).
Perhaps the closest study to ours is by Mikhed et al. (2017), and they similarly find that reducing the availability of
EGMs from bars in Alberta, Canada, reduces bankruptcy filings among individuals living in close proximity to bars.
A key contribution of our study is the use of longitudinal data and careful consideration of possible confounders
that may drive both the availability of gaming venues and insolvencies using rigorous statistical analyses and
robustness tests. Our main analyses are conducted within local areas (rather than between local areas), such that
we compare changes in the number of gaming venues with changes in insolvencies over time, among people living
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in the same local area. We additionally control for changes in the local area that evolve linearly and all changes
in state-wide policies, such as those that affect gambling or liquor licences. This thorough empirical approach has
not been undertaken in previous gambling studies; though, similar approaches to ours have been used in related
literatures to control for unobserved confounders, for example, in the impact of fast food outlets on obesity (Currie
et al. 2010) and the impact of distance to cannabis shops on cannabis use (Palali and van Ours 2015).
Our study was not without limitations. First, the geographic unit of analysis, Statistical Area Level 3 (SA3),
comprises some large geographic regions; particularly in rural areas. Despite using more and smaller geographic
areas than prior studies, aggregating venue numbers to this level compromises our ability to interpret the counted
venues as being geographically ‘close’ to people’s residence. However, given that SA3s typically represent suburbs
with shared local commercial and transport amenities, the venues counted in each SA3 likely represent where
most residents in that area gamble.
Second, while our study (along with many previous studies) has focussed on the impact of physical accessibility
of gaming venues on gambling harm, it is important to recognise that accessibility is a multidimensional concept.
Previous studies have shown that other aspects, such as social accessibility (e.g. attractive and non-threatening
environment), temporal accessibility (e.g. opening hours) and cognitive accessibility (e.g. familiarity with how
gaming machines work) can all facilitate gambling involvement (Hing and Haw 2009; Hing and Nisbet 2010;
Thomas et al. 2011). The physical availability of gaming venues in our study is essentially measured by the number
of venues within a local area, with additional analyses to broadly take into account the spatial variation of EGM
venues within the local area (i.e., whether they are more evenly distributed or clustered in one part of the local
area). Due to data limitations, we have not taken into account the size of the gaming venues, nor the number
of opportunities to gamble per venue. However, we have estimated our models using the natural log of venue
numbers, which takes into account the likely diminishing impact of an additional venue as the number of venues
increase.
Personal bankruptcies, debt agreements and insolvency agreements are extreme forms of financial problems,
which are not entered into without serious consideration. There can be substantial restrictions on individuals who
file for bankruptcy, for example, your assets (including your home) can be sold to pay debts, there are restrictions
on working in certain professions, and you cannot travel overseas without permission. This implies that many
people with unmanageable amounts of debt and financial problems will attempt to avoid formal insolvency
proceedings, and that our measure of insolvencies only represents the ‘tip of the iceberg’ of the financial impacts
from gambling. We suspect that for every insolvency that is impacted by gambling opportunities, there are many
more cases of mild to moderate financial harm.
There are important policy implications from this study. By controlling the supply of venues, governments
can define the terms of geographical access to venues. In Australia, state governments are responsible for
approving applications and renewals of gaming licenses which allow EGMs to operate in venues. Applicants
must demonstrate that the community benefits of the new or expanded gaming venue offset any harms to the
community. Historically this has been largely demonstrated using qualitative evidence. The findings from this
study provide important quantitative evidence of the extreme financial harms that are likely to arise when a new
gaming venue is established. The findings also suggest gaming venue closures are likely to lead to fewer personal
insolvencies. This evidence can assist government decisions to grant gaming licences in the future.
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Appendices
Appendix A: SA3 boundaries around capital cities
Appendix Figure A1: Map of Sydney and surrounding areas with Statistical Area Level 3
borders highlighted
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Appendix Figure A2: Map of Melbourne and surrounding areas with Statistical Area Level 3
borders highlighted
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Appendix Figure A3: Map of Brisbane and surrounding areas with Statistical Area Level 3
borders highlighted
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Appendix B: Alternative specifications
Appendix Table B1: Using per capita (per 100,000 people) venue and insolvency variables
All insolvencies

(1) Log gaming venues per
capita
(2) Gaming venues per capita

Non-businessrelated
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

40.01**

[3.44,76.59]

29.89*

[-3.60,63.37]

10.13*

[-1.42,21.67]

1.62*

[-0.21,3.45]

1.26

[-0.65,3.16]

0.37

[-0.12,0.86]

Note: sample sizes for all regressions equal 1800 (225 local areas were observed for 2011-2018). Regressions include 21 dummy variables
representing state-year fixed effects, 224 dummy variables representing local area fixed effects, and 224 local area specific yearly trends.
Confidence intervals calculated using standard errors that allow for clustering at the local area level. *, ** and *** denote statistical
significance at the 0.10, 0.05 and 0.01 levels.

Appendix Table B2: Controlling for time-varying unobservables with year-SA4 fixed effects
All insolvencies

(1) Log # of gaming venues
(2) # of gaming venues

Non-business related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

12.24*

[-0.71,25.19]

8.27

[-2.64,19.18]

3.97

[-0.85,8.79]

0.63

[-0.29,1.56]

0.40

[-0.38,1.18]

0.23

[-0.11,0.57]

Note: Included in all regressions but not shown are 10 local area level population counts for each combination of gender and age group (0-14,
15-29, 30-44, 45-59, 60+), 224 dummy variables representing local area fixed effects, and 511 dummy variables representing SA4-year fixed
effects. Sample sizes for all regressions equal 1800 (225 local areas observed for 2011-2018). Confidence intervals calculated using standard
errors that allow for clustering at the region-year level. *, ** and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels.

Appendix Table B3: Excluding geographically small local areas (< 30 sq. km) from sample
All insolvencies

Non-business related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

(1) Log # of gaming venues

28.93**

[2.31,55.54]

23.67**

[0.49,46.85]

5.26

[-2.76,13.28]

(2) # of gaming venues

2.58**

[0.53,4.62]

2.04**

[0.37,3.71]

0.54

[-0.15,1.22]

Note: Specifications are identical to those presented in panels (1) and (2) of Table 1. 28 local areas with total area size < 30 square km have
been omitted from the sample, leaving a sample size in all regressions of 1576 (197 local areas observed for 2011-2018). Confidence intervals
calculated using standard errors that allow for clustering at the local area level. *, ** and *** denote statistical significance at the 0.10, 0.05
and 0.01 levels.
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Appendix Table B4: Including outlier observations in the sample
All insolvencies

Non-business related
insolvencies

Business related
insolvencies

Coef.

[95% CI]

Coef.

[95% CI]

Coef.

[95% CI]

(1) Log # of gaming venues

17.94*

[-1.43,37.30]

14.03

[-3.78,31.84]

3.91

[-1.51,9.32]

(2) # of gaming venues

1.66*

[-0.21,3.52]

1.32*

[-0.21,2.84]

0.34

[-0.26,0.94]

Note: Specifications are identical to those presented in panels (1) and (2) of Table 1. 12 outlier local areas have been added to the sample,
leaving a sample size in all regressions of 1896 (237 local areas observed for 2011-2018). Confidence intervals calculated using standard
errors that allow for clustering at the local area level. *, ** and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels.

Appendix C: Small geographical areas (SA1) in
selected local areas (SA3)
Carlingford
Spatial variation measure = 5%
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Leichhardt
Spatial variation measure = 21%
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