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1 Introduction

This project was funded by VicHealth to develop a geocoded database of historical liquor licensing
data and to use these data to explore the socioeconomic and demographic distribution of alcohol
availability in Victoria. The project report will be split into two sections, the first outlining the geocoding
process and providing initial results, and the second providing the substantive content of the project.

2 Geocoding of liquor licences in Victoria

2.1 Background

Liquor licensing data in Victoria has traditionally been available only at the level of postcode. In other
words, it has been possible for some time to examine the number of alcohol outlets of various types in
particular postcodes, but more detailed analysis has generally been unworkable. For example,
researchers or policymakers interested in assessing how licences cluster together at a micro level or
how harm hotspots relate to outlet locations, have been unable to. The current project has been
undertaken to geocode historical liquor licensing data from 1991 to 2008. Geocoding allows for the
precise locating of spatial data in geographic information systems and on maps. Geocoded data can
then be mapped at any geographic level and analysed in conjunction with other spatial data. Thus, for
example, previous work has geocoded cancer mortality data in the USA and ascertained that, using
small geographic areas, socioeconomic disadvantage rates are related to rates of cancer mortality [1].

The use of geographical data in the alcohol field has increased over the past decade, following calls
for a more spatially aware approach to alcohol research [2]. In Australia, spatial analyses of alcohol
data have largely been limited to analyses at broad geographic levels using raw address data
provided by a range of agencies — most commonly data at the level of postcode [3, 4] or Local
Government Area [5, 6]. These analyses are limited in a number of ways. First, the geographical
units used are often large areas, and may misclassify people into categories. For example, analyses
of Australian Census data found that basing socioeconomic disadvantage on postcode data was more
than 50% more likely to misclassify respondents into incorrect disadvantage groups than data based
on small Collection District areas [7]. Second, data collected for non-research purposes is likely to
include errors in simple fields like ‘postcode’. For example, random checking of a single year of
Victoria liquor licensing data from 2006 found that the postcodes recorded for approximately one in
twenty outlets did not match the actual postcode of the outlet in question. Finally, data aggregated to
specific geographic areas prevent the use of a range of methods designed to make use of point-based
data, including hot-spotting and point-pattern analysis [8]. Thus, there is much to be gained by
geocoding liquor licensing (and other) Australian data to answer a range of research questions.

2.2 Method

Unit record liquor licensing data for the years 1991 to 2008 inclusive were provided by Responsible
Alcohol Victoria. These data included every active liquor licence at 30 June of each year, with full
address detail provided. Due to the cost of geocoding, the current work focussed on four main
categories of licences: general licences (pubs, hotels, taverns), on-premise licences (restaurants,
bars, nightclubs), packaged licences (bottle shops, grocery stores), and club licences (sporting clubs,
RSLs etc). These categories made up more than 80% of licences over the study period, with
producer-distributor (6%), residential (2%) and limited (11%) excluded.



Data were geocoded by MapData Sciences Australia, a commercial spatial data consulting company
with expertise in the area. Geocoding was undertaken based on the address data stored in the liquor
licensing data files.

2.3 Results

The initial geocoding run found exact address matches for 73.7%, street-level matches for 20.3% and
suburb-level matches for 6.0% of all outlets. To improve precision, the 8,142 addresses that were
matched only at the suburb level were manually checked and altered using internet searches and
historical phone books. This improved geocoding success rate substantially, resulting in 79.0% of
addresses matched exactly, 20.5% at the street level and just 0.5% at the suburb level (Table 1).

Table 2.1 — Geocoding accuracy

Match level First pass Second pass

Exact 73.7% 79.0%
Street level 20.3% 20.5%
Suburb level 6.0% 0.5%

Geocoding accuracy varied substantially across licence types (Table 2). In particular club licences
were much less likely to be matched exactly, and much more likely to be street-level matches. This
largely stems from the licensing of sporting clubs that are often located on short streets at non-
numbered addresses (e.g. a football club address may be: ‘Turner Oval, Farnsworth Avenue’).

Table 2.2 — Geocoding accuracy by licence type

Match level Club licences General licences Packaged licences On-premise licences

Exact 43.0% 74.4% 86.1% 88.1%
Street level 56.2% 25.1% 13.3% 11.4%
Suburb level 0.8% 0.5% 0.6% 0.5%

Similarly, there was substantial variation in geocoding accuracy by location, with rural licences
substantially less likely to be matched at the exact address level (Table 3).

Table 2.3 — Geocoding accuracy by rurality

Match level Metropolitan Regional/rural

Exact 89.1% 61.8%
Street level 10.7% 37.2%
Suburb level 0.2% 1.1%

Overall, the geocoding process undertaken has produced results consistent with many other liquor
licensing geocoding studies. For example, work undertaken in New South Wales successfully



geocoded only 90% of outlets at the exact or street-level, with 10% coded at the less precise suburb
level [9]. In New Zealand, studies on alcohol availability have successfully geocoded between 73%
and 87% of outlets [10, 11], while studies in the US typically reported higher match rates (up to 99%),
although these studies were generally done in urban settings [12].

2.4 Discussion

While the main focus of this project is on alcohol availability and socioeconomic disadvantage, the
broader utility of the geocoded liquor licensing data is substantial. At its simplest, having access to
this data provides a clear and simple way to display and explore alcohol availability in Victoria. For
example, the map below presents the number of alcohol outlets at the Statistical Local Area in the
Melbourne area.

Figure 2.1 — Number of alcohol outlets per Statistical Local Area, Melbourne and surrounds
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Furthermore, geocoded data provide new ways of presenting changes over time around alcohol
availability. For example, below is a visual presentation of how the number and type of alcohol outlets
have changed in Fitzroy between 1991 and 2008. This kind of work, while descriptive, is an effective
and powerful way to illustrate trends and patterns in the data and provides pointers towards future
research questions.
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Finally, and most significantly, geocoded liquor licensing data allows for more sophisticated analyses
of the associations between alcohol outlets and alcohol-related harms. At this stage, there are no
harm data available that can be mapped at individual incident level, but there is significant potential for
future analyses examining the geographic relationships between alcohol outlets and a range of
outcomes (e.g. assaults, ambulance attendances).



3 The socio-demographic distribution of alcohol outlets in Victoria

3.1 Background

There has been substantial international research highlighting the significant socioeconomic
inequalities in health outcomes in developed countries [13]. Within Australia, these inequalities are
considerable, with mortality rates significantly higher amongst disadvantaged communities across a
range of age groups and causes of death [14]. The causes of these inequalities are varied and
complex [15], but it is clear that risky health behaviours contribute to them, with notable
socioeconomic gradients found for health risk factors such as obesity and smoking internationally [16,
17] and within Australia [18, 19]. The situation for alcohol is less straightforward. The relationship
between socioeconomic disadvantage and drinking pattern varies substantially between countries and
sub-populations [20, 21]. In Australia, there is some evidence that males from lower socioeconomic
areas are more likely to drink at risky levels [22], although this is not a consistent finding [23]. Despite
the varied findings on the relationship between socioeconomic disadvantage and drinking, there is
clearer evidence that less advantaged people experience a greater burden of alcohol-related harm.
For example, research in Finland found that for a given level of drinking, poorer Finns were around
twice as likely to die or be hospitalised due to alcohol [24]. Higher rates of alcohol-related mortality
among disadvantaged sections of the population have been found in a number of countries [25-27],
and a recent study in Australia suggested blue-collar workers had a cirrhosis mortality rate more than
twice that of white-collar workers [28].

Given the disparities in harm experienced, there is clear evidence that alcohol is a substantial
contributor to health inequalities in many parts of the world, including Australia.

3.1.1 ENVIRONMENTAL IMPACTS ON INEQUALITIES

Many researchers have looked to environmental factors to explain the disparities in health observed
across socioeconomic groups [e.g. 29]. This is particularly true when the focus is on health risk
behaviours.

For example, a range of studies have examined the association between socioeconomic deprivation
and access to healthy food. In the USA, Walker et al. [30] reviewed 31 studies examining food
access. They found that studies generally identified higher densities of fast food outlets and less
access to supermarkets in disadvantaged neighbourhoods. The US studies focus particularly on
ethnicity, finding that predominantly black neighbourhoods have the least access to healthy food.
Similar work in the US has demonstrated lower access to facilities related to physical activity in
disadvantaged neighbourhoods [31]. Findings outside of the US have been more mixed [32]. For
example, a recent study in New Zealand demonstrated higher densities of fast food outlets in deprived
neighbourhoods, but similarly high rates of access to healthy foods in these neighbourhoods [33]. In
Australia, a number of studies have found higher access to fast food outlets in socioeconomic
disadvantaged neighbourhoods, including three studies from Victoria [34-36].

Similar analyses have been undertaken examining access to attempt to explain socioeconomic
disparities in smoking rates. These studies have thus far been limited to the USA, but have found
support for the argument that the local environment contributes to health inequalities. Multiple studies
have found evidence linking rates of smoking to tobacco outlet densities [37-39] and it has been
shown repeatedly that tobacco outlets are more prevalent in poor or minority neighbourhoods [38, 40,
41].



3.1.2 PREVIOUS STUDIES OF ALCOHOL OUTLET DISTRIBUTIONS

In the alcohol field, a number of researchers have examined whether the distribution of alcohol outlets
is related to social class to assess whether the alcohol environment may contribute to socioeconomic
inequalities in alcohol-related harm. The first study in the field was undertaken by Gorman and Speer
using data from a single city in New Jersey [42]. They found that alcohol outlets were generally
concentrated in more disadvantaged neighbourhoods, although the area with the highest number of
outlets had a low level of poverty. LaVeist and Wallace [43] conducted a similar analysis using data
from Baltimore focussing only on liquor stores. As with the New Jersey study, they found substantially
higher densities of liquor stores in poor, black neighbourhoods. Two more recent studies examined
these relationships across the whole of the USA [44, 45], confirming that in urban areas, poor
communities face much higher exposure to liquor stores than advantaged communities. Romley et al.
focussed on urban areas of the US, finding that liquor stores in particular clustered in poor, black
neighbourhoods, but that bars were also more concentrated in low income areas. This was supported
by more recent work by Berke et al. [44], who used data from regional and rural areas as well as cities
across the USA. Their results suggested that the relationship between poverty and alcohol availability
is strongest in urban areas and much less notable in suburban or regional parts of the USA. Outside
of the USA, two national studies in New Zealand identified similar patterns, with bars, clubs and
packaged liquor outlets all substantially more likely to be located in more deprived neighbourhoods,
[10, 46], while a study in Glasgow produced much less clear results [47]. This work is still in its early
stages. Thus far there have been no studies of the distribution of alcohol outlets in Australia, and no
studies examining how changes in alcohol availability play out across different kinds of
neighbourhoods.

3.1.3 ALCOHOL OUTLET EFFECTS

While the research outlined above is still developing, there is good reason to focus on the equity of
how alcohol outlets are distributed, as there is a substantial research literature linking the distribution
of outlets to the distribution of alcohol-related harm [48, 49]. A large number of cross-sectional studies
have identified associations between alcohol outlet density and harms including violence [50-52],
accidents [53], sexually transmitted disease [54], morbidity [55], youth drinking [4, 56], child
maltreatment [57, 58] and neighbourhood amenity problems [9]. This link has been further validated
by longitudinal studies demonstrating that alcohol-related harms change along with the density of
alcohol outlets [e.g. 3, 12, 59, 60]. It is worth noting that the specific effects of alcohol outlets on harm
types vary substantially by type of outlet, type of harm and the setting of the study [49]. Studies on
Victorian data at the postcode level have found particularly strong effects for general (hotel) outlets
and packaged liquor outlets. For example, in a longitudinal study of violence across Greater
Melbourne, hotel numbers were linked to rates of assault in inner-city areas, while packaged liquor
outlets were associated with assaults in the suburbs. Further work based on a similar design, found
significant relationships between packaged liquor and domestic violence over time [61], while a study
based on hospital data linked hotel licences to assault-related admissions and packaged outlets to
alcohol-use disorders [62]. Thus, data from Victoria demonstrate significant relationships between
alcohol outlet distributions and harm rates at the local level. This suggests that research into how
these outlets are distributed across socioeconomic areas may provide some useful insights into the
role of alcohol availability in perpetuating health inequalities.



3.1.4 THIS STUDY

This study has been undertaken in two parts: first, examining the distribution of alcohol outlets in
Victoria at a single point in time (the year 2006); and second, examining how this distribution has
changed over time. The work presented here is the first to examine the distribution of alcohol outlets
in an Australian context, and the first anywhere to explore how changes in alcohol availability over
time affect the socioeconomic distribution of alcohol availability.

3.2 Methods

3.2,.1 GEOGRAPHIC UNITS

Initial analyses were based on data from 2006, to allow for matching with data collected in the national
Census that year. All data were aggregated to the smallest possible geographical unit, the Census
Collection District (CD). In general, CDs contain around 500 residents, varying substantially in
geographic size depending on population density.

Geographic units were classified as either metropolitan or regional based on the remoteness
classification contained within the Australian Bureau of Statistics Australian Standard Geographical
Classification System (ASGC) [63]. Within the ASGC, collection districts are grouped into five
categories: major cities, inner regional, outer regional, remote and very remote. For ease of analysis,
the 22 ‘remote’ CDs, 688 ‘outer regional’ CDs and 2,135 ‘inner regional’ CDs were combined into a
single ‘regional/remote’ group, with the remaining 6,453 CDs in the ‘Major cities’ group (basically
made up of Melbourne and Geelong).

Subsequent analyses made use of data from four national Censuses, 1991, 1996, 2001 and 2006.
Again, analyses were based on CDs. However, CDs vary from Census to Census, so these analyses
were limited to comparing aggregations of CDs (into deciles of disadvantage) over time. Unit level
longitudinal analysis was undertaken with 2006 Statistical Local Areas, larger geographic units for
which ongoing Census data are available. Using 2006 SLA boundaries, Victoria is divided into 210
distinct regions. Due to low populations, nine of these SLAs were excluded from analyses (including
offshore islands, ski resorts and migratory areas), leaving 201 units for longitudinal analysis.

3.2.2 DATA

Licensing data were based on unit level data on all active licences as at June of each study year
(1991, 1996, 2001 and 2006), provided by Responsible Alcohol Victoria. Individual licences were
geocoded as outlined in Part 1 of this report and licence counts for each CD were calculated using the
Maplinfo geographic information system (GIS) for each of four licence types (as outlined previously).
Geocoding success rates were around 99% to at least the street-level.

Outlet densities were calculated for each of the four licence categories in two ways: per capita and per
square kilometre. The use of both methods allows some examination of whether any associations
found between outlet density and socioeconomic disadvantage were due to the way in which outlet
density was calculated.

Four main demographic variables were examined in relation to alcohol availability. Firstly, the ABS
produced Socio-economic Index for Areas (SEIFA) index of relative socioeconomic disadvantage was
used as a composite measure of local area disadvantage [64]. This index was used rather than
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individual markers of disadvantage (e.g. unemployment, income, education levels etc) due to the high
correlations between these single measures. Collection Districts were assigned to deciles of
socioeconomic disadvantage based on cut-offs produced by the ABS using the total Australian
population. SEIFA disadvantage indices have been produced at each of the last four Censuses and,
despite different underlying methodologies, comparisons of deciles across time is appropriate [64].

In addition to socioeconomic disadvantage, median age, proportion of residents who were male and
the proportion of people counted within the CD on Census night who were visitors from elsewhere
were included in more detailed analyses to assess whether alcohol availability was related to the age
and sex structure of the population or to tourism in the area. These data were sourced from the
Census community profiles [65] and via a specific data request where the data were not freely
accessible.

3.2.3 ANALYSIS

As mentioned above, due to substantial differences in the meaning of accessibility between urban and
rural areas and to imprecision in geocoding at a regional level (see Table 3 and [10]), all analyses
were conducted separately for urban and regional areas.

For the initial analyses, Census collection districts were grouped into ten groups, based on the decile
of socioeconomic disadvantage. Thus, the state of Victoria was basically collapsed into 10 areas
based on disadvantage, from decile 1 (most disadvantaged) to decile 10 (least disadvantaged).
Populations, licence numbers and other descriptive statistics were aggregated for these 10 groups of
CDs to provide average outlet densities for people living in each decile. These analyses were
undertaken using a combination of MapInfo and Microsoft Excel. Initial analyses using this method
focussed on 2006 data, with linear regression used to determine whether socioeconomic gradients
were significant.

This data aggregation approach was also taken for each of the four years being examined to allow for
a comparison at the aggregate CD level across time. These longitudinal comparisons were
undertaken descriptively.

To delve more deeply into the cross-sectional associations between socio-demographics and alcohol
availability in 2006, regression models were developed using the 9,095 CDs as the study units, with
licence counts as the dependent variables and the population size, area, SEIFA decile, median age,
proportion male and proportion of visitors as independent variables. Due to the nature of the outcome
variables (counts of outlets), negative binomial regression models were utilised.

To provide more robust models of change over time, fixed effects models using data from 201
Statistical Local Areas were developed. These models assess which of the independent variables
were associated with changes in alcohol availability over time, providing an assessment of whether
changes in socioeconomic disadvantage affect the number of outlets in an area. Similar control
variables to the cross-sectional analyses were used, with the age variable changed from median age
to the proportion of the population aged between 15 and 34 due to data availability. As with the cross-
sectional models, a negative binomial regression approach was undertaken.
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3.3 Reslults

3.3.1 2006 CROSS-SECTIONAL DATA

Metropolitan areas

Collection district socio-demographic data aggregated to the SEIFA decile-level are presented in
Table 3.1. Unsurprisingly, CD-level unemployment rate declines consistently from the most
disadvantaged group of CDs (decile 1) to the least disadvantaged CDs (decile 10). Similarly, median

income varies in the expected direction, with higher income in less disadvantaged CDs.

Notably,

population density was substantially higher in disadvantaged CDs compared with those in the less
disadvantaged deciles.

Table 3.1 — Socio-demographic information by SEIFA decile of socioeconomic disadvantage,
metropolitan areas, Victoria, 2006

Median Unemployment Median Area Population
SEIFA decile age rate income Population (sq km) persq. km
1 (most disadvantaged) 622 36.8 12.75 293.2 352,568 201.64 1,748.50
2 498 375 8.44 363.2 284,780 172.03 1,655.41
3 496 36.2 6.92 408.9 286,805 208.29 1,376.95
4 556 35.9 6.14 439.4 340,056 248.31 1,369.48
5 576 36.4 5.33 472.6 332,383 359.14 925.50
6 577 36.7 4.85 4911 338,524 540.31 626.54
7 647 36.4 4.42 524.3 379,403 441.64 859.08
8 712 36.5 3.95 564.2 411,968 508.13 810.75
9 776 36.9 3.66 601.5 454,519 516.78 879.52
10 (least disadvantaged) 842 38.1 3.01 689.0 483,803 660.78 73217
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Data on alcohol outlet density by SEIFA quintile are presented in Table 3.2. Outlet density is
measured in two ways: per 1,000 residents and per 10km squared. The relationship between
socioeconomic disadvantage and alcohol availability was tested using simple linear regression with
decile as the independent variable and the measures of outlet density as dependent variables.

Table 3.2 — Alcohol outlet density by SEIFA decile of socioeconomic disadvantage,
metropolitan areas, Victoria, 2006

Licences per 1,000 residents Licences per 10 square kilometres
Decile
General Packaged On-premise Club General Packaged On-premise Club
1 0.14 0.40 0.60 0.12 243 7.04 10.51 2.03
2 0.18 0.45 0.89 0.14 2.96 7.50 14.71 2271
3 0.28 0.36 1.06 0.10 3.79 495 14.55 1.44
4 0.30 0.34 117 0.12 415 4.67 16.03 1.61
5 0.29 0.34 1.13 0.12 2.70 317 10.47 1.1
6 0.36 0.33 1.45 0.19 2.28 2.07 9.07 1.18
7 0.27 0.28 1.03 0.10 2.31 245 8.81 0.86
8 0.28 0.27 1.01 0.09 2.28 2.22 8.23 0.77
9 0.31 0.24 117 0.09 2.73 213 10.26 0.83
10 0.27 0.21 0.97 0.09 2.01 1.57 7.13 0.68
Linear
regression 0.012 -0.023 0.030 -0.004 -0.114 -0.656 -0.704 -0.168
coefficient
P-value 0.07 <0.01 0.23 0.26 0.14 <0.01 0.03 <0.01
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Only packaged liquor availability had a significant socioeconomic gradient across both measures of
alcohol outlet density, with substantially higher densities of packaged outlets in more disadvantaged
areas regardless of the measure used. Based on per capita outlet density, people living in the most
disadvantaged areas were exposed to almost twice as many packaged outlets as those in the least
disadvantage. Using an area-based measure, this gradient was even steeper, with 4.5 times as many
outlets per square kilometre in the poorest areas as in the richest areas.

To overcome the problem of using two different denominators in the rates presented above, negative
binomial models were developed using the absolute number of alcohol outlets as the outcome variable
and controlling for both population and CD area. In addition, three further control variables (median
age, a measure of tourism and the proportion of the population that were male) were incorporated to
ensure that the relationship between socioeconomic disadvantage and alcohol availability was not
going confounded by other factors. Thus, the models below (Table 3.3) provide more robust
estimates of the relationship between socioeconomic disadvantage and alcohol outlet density.

Table 3.3 — Negative binomial models of the association between alcohol outlet density and
socioeconomic disadvantage, metropolitan Victoria, 2006

General Packaged On-premise Club
Coef P-value Coef P-value Coef P-value Coef P-value
Decile 0.034 0.045 -0.070 <0.001 0.044 0.001 -0.037 0.039
Population (1,000s) -1.891 <0.001 -0.193 0.24 -1.412 <0.001 0.244 0.329
Area (square kms) 0.032 0.042 0.003 0.779 0.027 0.03 0.053 <0.001
% visitors 0.093 <0.001 0.034 <0.001 0.108 <0.001 0.044 <0.001
% male -0.002 0.89 -0.017 0.137 -0.027 0.017 0.005 0.760
Median age -0.458 <0.001 0.013 0.025 -0.01 0.076 0.028 0.001

The results of the models show varying relationships between socioeconomic status and alcohol
availability, with general and on-premise licences more common in advantaged areas, while club and
packaged licences were more common in disadvantaged areas. The model coefficients represent the
percentage increase in the number of outlets likely in an area for a unit increase in the relevant
independent variable. For example, an increase in the decile of disadvantage of 1 unit (i.e. to a more
advantaged decile) is associated with an increase of 3.4% in general outlets and 4.4% in on-premise
outlets and with a decline of 7.0% in packaged outlets and 3.7% in club outlets.

The proportion of the counted population that were visitors from elsewhere (i.e. our measure of
tourism) was positively associated with all four types of alcohol outlet, as was the geographical size of
the CD. Other measures produced mixed results, with on-premise and general licences more
common in CDs with smaller populations, while packaged licences and clubs were more common in
high population CDs. Gender had little relationship on alcohol availability, while CDs with younger
populations had more general licences and fewer packaged or club licences.

14



Regional and remote areas

Socio-demographic data for non-metropolitan regions are presented in Table 3.4. The basic patterns
are similar to the metropolitan data, with slightly older populations across the board and generally

lower incomes.

Table 3.4 — Socio-demographic information by SEIFA decile of socioeconomic disadvantage,

regional and remote areas, Victoria, 2006

N Median Unemployment Median Area Population
SEIFA decile age rate income Population (sq km) persq. km
1 (most disadvantaged) 287 395 11.55 3214 136204 5471.93 24.89
2 412 42.0 7.55 356.8 187806 11221.29 16.74
3 413 40.8 6.12 383.2 187299 16578.48 11.30
4 354 40.6 511 4113 160655 29233.46 5.50
5 333 401 4.57 427.8 146517 31835.28 4.60
6 333 39.1 3.80 457.9 135182 44090.95 3.07
7 263 39.7 3.43 469.0 109689 39158.17 2.80
8 197 38.6 317 495.5 80760 21128.09 3.82
9 134 37.3 2.92 544.4 64257 10376.09 6.19
10 (least disadvantaged) 67 38.0 247 590.3 32878 1987.21 16.54

As with the metropolitan data, regional and remote alcohol availability was examined using both per-

capita and per-area measures (Table 3.5).

Table 3.5 — Alcohol outlet density by SEIFA decile of socioeconomic disadvantage, regional
and remote areas, Victoria, 2006

Licences per 1,000 residents

Licences per 10 square kilometres

Decile General Packaged On-premise Club  General Packaged On-premise Club
1 0.73 0.57 0.81 0.29 0.18 0.14 0.20 0.07
2 1.25 0.77 1.26 0.40 0.21 0.13 0.21 0.07
3 1.07 0.64 1.58 0.30 0.12 0.07 0.18 0.03
4 0.76 0.37 0.97 0.34 0.04 0.02 0.05 0.02
5 0.73 0.41 0.98 0.22 0.03 0.02 0.04 0.01
6 0.44 0.28 0.96 0.24 0.01 0.01 0.03 0.01
7 0.45 0.32 0.88 0.28 0.01 0.01 0.02 0.01
8 0.28 0.22 0.61 0.19 0.01 0.01 0.02 0.01
9 0.33 0.22 0.79 0.25 0.02 0.01 0.05 0.02
10 0.18 0.09 0.67 0.18 0.03 0.02 0.11 0.03
Linear
regression -0.100 -0.064 -0.059 -0.064 -0.020 -0.014 -.017 -0.006
coefficient
P-value <0.01 <0.01 0.06 <0.01 0.04 <0.01 0.03 0.03
15



A strong socioeconomic gradient in alcohol availability was evident across all licence types in rural and
regional areas, regardless of the density measure utilised. For example, using a per-capita measure,
people living in the most disadvantaged decile had more than six times as many packaged liquor
outlets and four times as many general outlets in their neighbourhoods than those in the most
advantaged decile. These ratios were even higher when using a geography based measure of outlet
density.

The most consistent finding across metropolitan and non-metropolitan areas of Victoria is that people
living in disadvantaged areas are disproportionately exposed to packaged liquor outlets (see Figure
3.1).

Figure 3.1 — Metropolitan and non-metropolitan packaged outlet density by decile of
socioeconomic disadvantage, 2006

0.9
W Metropolitan
0.8
Rural and remote
0.7
0.6
0.5

0.4 -

A

Decile of socio-economic disadvantage

Packaged outlets per 1,000 residents

16



As with the metropolitan data described above, negative binomial models were produced to more
robustly assess the relationship between socioeconomic disadvantage and alcohol availability (see
Table 3.6)

Table 3.6 - Negative binomial models of the association between alcohol outlet density and
socioeconomic disadvantage, regional and remote Victoria, 2006

General Packaged On-premise Club

Coef P-value Coef P-value Coef P-value Coef P-value

Decile -0.173 <0.001 -0.158 <0.001 -0.015 0.489 -0.046 0.063
Population (1,000s) 0.180 0.396 0.722 0.006 0.518 0.044 1.038 <0.001
Area (square kms) <0.001 0.994 <0.001 0.219 -0.001 <0.001 <0.001 0.738
% visitors 0.050 <0.001 0.050 <0.001 0.133 <0.001 0.027 <0.001
% male 0.011 0.386 -0.002 0.900 -0.008 0.626 -0.012 0.525
Median age 0.030 <0.001 0.042 <0.001 0.044 <0.001 0.051 <0.001

In regional and remote areas of Victoria, both general outlets and packaged outlets were substantially
more likely to be located in disadvantaged CDs. There were non-significant social gradients for on-
premise and club licences. Effect sizes were substantially larger than in metropolitan areas with
17.3% and 15.8% decreases in general and packaged outlets with each decile of disadvantage.

As with the metropolitan models, tourism was significantly associated with alcohol availability.
Population was generally positively associated with outlet numbers (except for general outlets), while
CDs with higher median ages had higher numbers of all outlet types.
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3.3.2 LONGITUDINAL DATA

Metropolitan areas
Figure 3.2 presents the broad changes between 1991 and 2006 in the socioeconomic gradient of
alcohol availability across the four licence types examined in this study.

With the exception of packaged liquor outlets, inequalities in alcohol availability have substantially
reduced over the period of the study. In 1991, all four categories of alcohol outlets were more
common in disadvantaged areas, while by 2006, rates of on-premise and club outlets had flattened out
across the deciles. The socioeconomic gradient of the density of general licences changed the most,
from highly skewed towards disadvantaged neighbourhoods to the reverse.

A more detailed examination of the data found that this substantial change in the socioeconomic
distribution of general outlets occurred almost entirely between the 1991 and 1996 Censuses, with the
spread of general outlets across SEIFA deciles staying more or less the same between 1996 and
2006. When the specifics of this change were explored visually, it was clear that these results
reflected a substantial gentrification of large areas of inner-city Melbourne between 1991 and 1996,
rather than a dramatic shift in the location of general outlets within the city. In other words, many
suburbs that had been highly disadvantaged in 1991 and had a large number of general outlets had,
by 1996, experienced a substantial reduction in socioeconomic disadvantage without a corresponding
reduction in general outlets. This is presented visually in Appendix 1.
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Figure 3.2: Alcohol outlets per-capita by decile of socioeconomic disadvantage, 1991 and 2006, metropolitan Victoria
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The data presented above reflect the socioeconomic distribution of outlets over time. As noted, this
can be altered either by changes to neighbourhoods or to changes in the location of outlets.
explore more specifically how changes at the neighbourhood level altered the distribution of alcohol
outlets between 1991 and 2006, a series of fixed-effects models were developed using data from the
four Census years. These data were based on consistent geographical units (2006 Statistical Local
Areas), with historical Census and licensing data concorded to these fixed boundaries. The areas
under analysis in this section (SLAs) are substantially larger than those examined previously (on
average, each SLA contains approximately 20 CDs).

To

The modelling approach used, fixed-effects modelling, maximises the explained variance within units,

thus the results of the models reflect how changes in the independent variables across the time period

are related to changes in the dependent variables. Thus, the models presented below assess how

changes in socioeconomic status, demography and population relate to changes in alcohol outlet

density over time. Dummy variables for year are included in the models to control out broad city-wide

trends, but are excluded from the table for clarity. Results for the metropolitan SLAs are presented in

Table 3.7.

Table 2.7 Negative binomial fixed effects models of the relationship between alcohol outlet
density and socioeconomic disadvantage, 1991-2006, metropolitan Victoria

General Packaged On-premise Club
Coef P-value Coef P-value Coef P-value Coef P-value
Decile -0.020 0.382 -0.010 0.714 0.034 0.106 0.007 0.841
Population (1,000s) 0.015 0.024 0.023 0.000 0.014 0.001 -0.001 0.956
% male -0.003 0.944 -0.019 0.667 -0.009 0.757 -0.012 0.849
% visitors -0.010 0.700 -0.003 0.932 -0.017 0.510 -0.039 0.463
% aged 15-34 0.009 0.228 0.004 0.669 -0.014 0.030 -0.023 0.111

Longitudinally, there was no association between socioeconomic status and outlet density. Only
population was associated with alcohol availability, with general, packaged and on-premise outlet
numbers increasing along with the resident population. The other demographic factors included in the
analysis were also non-significant.

These results appear at odds with the descriptive analyses presented above, which show substantial
shifts in the socioeconomic gradient of general licence density. However, as was discussed, this shift
has been driven not by a change in the location of general outlets as neighbourhoods get richer or

poorer, but by the gentrification of areas that have consistently had large numbers of general outlets

across the time period. Thus, these findings are in some sense supported, as the number of outlets in

these neighbourhoods was largely unaffected by changes in their socioeconomic status over time. It

is also worth noting that the longitudinal analysis presented here uses substantially larger

geographical units, which may distort the actual associations between outlet density and disadvantage

that exist at lower levels.
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However, broadly speaking, the results presented in this section suggest that changes in
socioeconomic status have had very little impact on how alcohol outlets are distributed across
metropolitan Melbourne. Clearly there have been substantial shifts in the socioeconomic distribution
of most licence categories (with the exception of packaged outlets), but these shifts appear to have
occurred via the gentrification of neighbourhoods rather than via shifts in the location of licences. This
section has thus highlighted that the link between the socioeconomic disadvantage of a
neighbourhood and alcohol availability over time is minimal and that any impact of the relaxation of
licensing laws in Victoria on the inequalities associated with alcohol availability has been positive, with
licence densities in general becoming more evenly distributed across socioeconomic deciles over
time.

Regional and rural areas

Figure 3.3 presents the distribution of alcohol outlets by decile of socioeconomic disadvantage for
1991 and 2006 in non-metropolitan areas of Victoria. The socioeconomic gradients of the four types
of alcohol outlet density examined here have been largely stable in regional and rural areas. General
and packaged liquor outlets were more common in disadvantaged areas in 1991 and this remains the
case in 2006. Similarly, the distribution of club and on-premise licences has changed very little over
the time period (even as the number of on-premise licences has more than tripled).

The lack of change in the distribution of alcohol outlets in rural and regional areas is further
emphasised by the results of fixed-effects models developed using SLAs as the geographic units
(Table 3.8).

Table 3.8 Negative binomial fixed effects models of the relationship between alcohol outlet
density and socioeconomic disadvantage, 1991-2006, rural and regional Victoria

General Pack On-premise Club
Coef P-value Coef P-value Coef P-value Coef P-value
Decile 0.019 0.582 0.052 0.303 0.062 0.115 -0.010 0.871
Population (1,000s) 0.015 0.361 0.025 0.256 0.030 0.076 0.001 0.701
% male -0.013 0.761 -0.017 0.739 0.027 0.559 0.022 0.760
% visitors -0.055 0.598 0.071 0.573 0.029 0.790 -0.115 0.547
% aged 15-34 -0.005 0.739 -0.019 0.391 -0.015 0.338 -0.003 0.901

Again, there are no significant relationships between licence numbers and changes in socioeconomic
status over time. Thus, in regional areas, access to alcohol was heavily skewed towards more
disadvantaged neighbourhoods in 1991, a situation that hasn’t changed substantially in the ensuring
15 years.
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Figure 3.3:

Alcohol outlets per-capita by decile of socioeconomic disadvantage, 1991 and 2006, non-metropolitan Victoria
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3.4 Discussion

The results of this study highlight substantial socioeconomic variation in exposure to alcohol outlets in
Victoria. Using data from 2006, neighbourhoods in metropolitan Melbourne were more likely to have a
general or on-premise outlet the more socioeconomically advantaged they were. Contrastingly,
packaged liquor outlets were substantially more prevalent in more disadvantaged neighbourhoods. In
rural and regional areas general and packaged outlet numbers were higher in socioeconomically
disadvantaged areas. When these relationships were examined over time, there were only minor
associations between changes in the socioeconomic status of a neighbourhood and changes in
alcohol availability. The most marked change between 1991 and 2006 has been the redistribution of
general outlets in urban areas such that the socioeconomic gradient has reversed. However, this
change has come about largely through the gentrification of neighbourhoods with historically high
numbers of general outlets rather than via significant changes in the actual location of general outlets
in Melbourne. Given the limited changes observed between 1991 and 2006, the remainder of the
discussion will focus on the cross-sectional results using 2006 data.

The distribution of alcohol outlets observed in the metropolitan 2006 data in some ways makes simple
economic sense. Outlets where alcohol is typically more expensive (general and on-premise outlets)
are more likely to be located in areas of socioeconomic advantage, while outlets where alcohol is sold
most cheaply (packaged outlets and clubs) are more prevalent in disadvantaged areas. These
results are similar to recent findings in New Zealand [10] of higher densities of restaurants in more
advantaged areas and the reverse relationship for packaged liquor outlets. Contrastingly, our findings
for rural areas do not match those of Hay et al. [10] in New Zealand, who found higher densities of
restaurants in less disadvantaged rural areas and otherwise fairly flat socioeconomic gradients.
Contrastingly, the findings of this study suggest uniformly higher alcohol outlet densities in more
disadvantaged rural areas.

The higher rates of exposure to packaged alcohol outlets in both urban and rural Victoria is of
particular concern with respect to health inequalities in the State. As was discussed earlier, rates of
alcohol related harm in Victoria are higher among people who are more socioeconomically
disadvantaged [28, 66]. This is particularly the case for rates of chronic harm, such as liver cirrhosis
[28]. There is growing evidence that the density of packaged liquor outlets in a community is related
to the experience of alcohol-related harm in that community. Internationally, longitudinal studies have
demonstrated links between packaged liquor outlets and consumption levels, public and domestic
violence and sexual health [60, 67-69], while cross-sectional studies link a range of harms, including
rates of chronic disease [55]. Recent studies using data from metropolitan Melbourne provide further
evidence that the number of packaged outlets in a neighbourhood is problematic. Longitudinal studies
demonstrate significant relationships between packaged liquor density and violence, domestic
violence and chronic disease [3, 70, 71], while a cross-sectional study suggests heavy drinking
amongst young people is associated with alcohol availability via packaged liquor outlets [4]. Thus, the
findings of this study provide an indication that some of the socioeconomic disparities in alcohol-
related harm found in Victoria may be related to an inequitable distribution of packaged alcohol outlets
by level of disadvantage.
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Contrastingly, the positive association between economic advantage and the density of general outlets
(pubs) may act to reduce socioeconomic disparities in rates of alcohol-related harm, as densities of
these outlets have also been linked to alcohol-related harm (particularly violence) [3]. However,
general outlets are more likely to serve patrons from outside their direct neighbourhood, meaning that
these effects may be less likely to be experienced only by people living in the more advantaged
neighbourhoods with high densities of general outlets.

There has been limited analysis of the relationship between alcohol outlets and alcohol-related harm
in rural settings, but the strong associations observed between socioeconomic disadvantage and
alcohol outlet densities in non-metropolitan Victoria remain a cause for concern. Rates of alcohol-
related harm and risky drinking are already high in rural and regional parts of Victoria, and the findings
of this study suggest that rates of alcohol-related harm are likely to be significantly higher again
among people living in areas of socioeconomic disadvantage.

The findings of this study are broadly consistent with a wider literature on health inequalities and
alcohol availability [e.g. 44], with Victorians living in more disadvantaged communities exposed to
substantially higher rates of alcohol outlets (particularly packaged liquor). Thus, alcohol policies that
are aimed at reducing health inequalities in Victoria should focus on reducing packaged liquor outlet
numbers in disadvantaged neighbourhoods.
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APPENDIX1 Changes in socio-economic distribution of general outlets between 1991 and 1996

The influence of gentrification on the shift in the socioeconomic distribution of general liquor licences
in metropolitan Melbourne is demonstrated below in Figure X. While the distribution of general outlets
(the green spots) remained fairly stable over the time period, the socioeconomic status of large
sections of the inner-city shifted from highly disadvantaged (dark blue) to advantaged (yellow).

Figure A.1 — Distribution of general alcohol outlets by socioeconomic decile, 1991 and 1996
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