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Spatial remoteness in the sense of great distances between population centres
and limited access to public services is an on-going problem in Australian
local government, where there exist large, sparsely populated regions domi-
nated by the ’tyranny of distance’. From a public policy perspective, it is
important to understand the impact of remoteness on local authorities.
Accordingly, in this paper, we estimate the relationship between remoteness
and financial sustainability using a 2014–2018 sample of Australian local
governments. In general, we find only limited empirical evidence for a rela-
tionship between geographical remoteness and financial sustainability as we
have proxied it.
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1. Introduction
While constituent councils in all local government systems have different characteristics and face dif-
ferent environmental challenges, in Australian local government, remoteness has a dramatic impact
on councils (Dollery et al., 2010; Sinnewe et al., 2015). In essence, local authorities in remote areas
face a different set of difficulties from their metropolitan and regional counterparts, derived in large
part from the great distances between different parts of a local government area (LGA), between adja-
cent local government areas (LGAs) and between an LGA and its major service centres. These chal-
lenges lead remote councils to serve slightly different and often expanded roles, as well as facing
higher costs. The net result is typically substantial differences in the performance of remote councils
in Australian local government. Although municipal performance is multifaceted, in this paper we
focus on financial sustainability. Local governments in remote areas are affected by ’slow’ threats to
long-term viability not present in most other regions that more directly impact financial sustainability
rather than efficiency or effectiveness (Hastings et al., 2016).
Existing Australian studies provide plausible grounds for presuming that remoteness may have an

important impact on sustainability and, furthermore, that this may apply to certain aspects of
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sustainability more so than to other aspects. For example, Dollery et al. (2010) noted that, among a
group of remote Queensland councils, financial condition measured in terms of debt was generally
favourable, whereas ‘unfunded depreciation’ represented a long-term threat to sustainability. By
contrast, Drew and Campbell (2016) examined the remote NSW LGA of Central Darling, concluding
that consistently inadequate grant allocations from the NSW government had caused the council to
experience a fiscal crisis in 2013. Remoteness was identified as a key contributing factor: its large area
and its low population meant that it had an extensive network of roads and other infrastructure to
maintain, but limited capacity to increase its revenue to meet this challenge. However, both of these
studies examined relatively limited regional areas and relied on a close examination of their specific
properties rather than using a comprehensive econometric framework. It is thus clear that a broader
empirical study would provide a more thorough ‘big-picture’ perspective on the role of remoteness in
local government.
While there have been previous studies of the impact of remoteness (see, for example, Larsen,

2002; Page & Midwinter, 1980; Sootla et al., 2009), these studies have typically covered nations
where local government remoteness is much less extreme than in Australia. In this paper, we seek to
examine how geographical remoteness affects the financial sustainability of Australian local govern-
ment. In essence, we test the hypothesis that there is no significant relationship between remoteness
classification (as specified by the Australian Standard Geographical Classification) and two financial
ratios (operating surplus ratio (OSR) and asset maintenance ratio (AMR)) measuring different aspects
of financial sustainability. This approach sheds light on the differences in how local authorities in dif-
ferent parts of Australia behave and how these differences should be treated from a policy perspec-
tive. Furthermore, it examines how councils are influenced by their environment. Finally, our
approach contrasts with earlier work on remote Australian local government that has been largely
descriptive and/or qualitative (see, for example, Dollery et al., 2010; Valle De Souza & Dollery, 2011;
Dollery & Johnson, 2012; Blackwell et al., 2015; Sinnewe et al., 2015) by applying a comprehensive
econometric framework to remoteness and performance. We apply a panel regression method to a
2014–2018 dataset encompassing all Australian municipalities to test this hypothesis. Sustainability is
multi-dimensional and cannot be captured by a single variable. Accordingly, we use two different
measures of sustainability: AMR and OSR (Dollery et al., 2007).
The paper is divided into five main parts. Section 2 considers the nature of performance in local

government, as well as the meaning and measurement of financial sustainability. Section 3 examines
the role of local government in remote areas compared to Australian local government as a whole
and describes key differences in the attributes of councils in remote areas compared to the national
average. Section 4 focuses on the empirical strategy employed, whereas Section 5 presents the results
obtained. The paper ends in Section 6 with some brief concluding comments.

2. Measurement of Financial Sustainability
Municipal performance has three main dimensions: sustainability, efficiency and effectiveness. In this
paper, we focus on financial sustainability. Sustainability is usually defined as the ability for a council
to continue its current activities regarding the provision of local public services into the future while
maintaining its capital position over the long term (Galera et al., 2016). However, there are several
different definitions in use, with no ’standard’ approach to sustainability measurement, as well as
several interrelated elements that comprise sustainability (Caldas et al., 2021).
Key performance indicators (KPIs) and financial ratios are often used as proxies of financial sus-

tainability. KPIs can be any quantifiable measure of how an objective is being achieved, while finan-
cial ratios express relationships between accounting numbers in a size-independent manner,
allowing for ready comparisons through time and/or between separate organisations. While these
concepts overlap insofar as many financial ratios may be used as KPIs, they may neither overlap nor
must KPIs assume a ratio form. This approach has often been favoured by Australian state govern-
ments. For example, in its financial assessment of NSW local government, the NSW Treasury Corpo-
ration (2013) used a list of ten financial ratios and provided benchmarks for each ratio, which were
then combined into a ’financial sustainability rating’. However, the use of KPIs and financial ratios
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has also been widely criticised (Pilcher, 2005; Cruz & Marques, 2014). It has inter alia been argued
that commonly used ratios neglect public expectations and cannot distinguish the results of council
activities from non-discretionary environmental factors (Dollery et al., 2007). Despite these shortcom-
ings of KPIs in measuring sustainability, given their usefulness for empirical analysis, they are still fre-
quently used. For example, Andrews (2013) employed this approach in his study of municipal
financial sustainability in England and Wales.
The International Federation of Accountants (IFAC, 2013) emphasised three ’dimensions’ of assess-

ing financial sustainability of public sector entities: (a) the ’service dimension’ dealing with service
quality and quantity; (b) the ’revenue dimension’ dealing with funding and taxation; and (c) the
’debt dimension’, which focuses on meeting financial obligations.
Each organisation has its own ’capacity’ and ’vulnerability’ in all three dimensions. For instance, it

is unsustainable to provide inadequate services on a consistent basis. Capacity and vulnerability refer
to how effectively a dimension can be controlled and the extent to which it is affected by exogenous
factors.
While the IFAC (2013) approach is simply a framework for sustainability evaluation, it presents a

key principle: there is no single variable which can adequately summarise all aspects of sustainability.
This is consistent with Dollery et al. (2011) who argued that financial sustainability may be inextrica-
bly linked to ’community sustainability’, which considers inter alia democratic representation and
local social capital as worthy goals in their own right. This concept stems from the dual nature of local
government as both a service provider and a democratic institution. Caldas et al. (2016) further con-
tend that a ’holistic’ view of sustainability is useful because short-term financial performance does
not necessarily provide an accurate gauge of overall community welfare or council effectiveness.
The Canadian Institute of Chartered Accountants (CICA, 2009) provided guidelines on ’financial

condition’, which includes sustainability. Sustainability is defined as ’the ability of a government to
maintain its existing programs and services [. . .] without increasing its debt or raising its taxes’ (CICA,
2009, p. 111). Three sustainability metrics are proposed: annual surplus/deficit, ’financial assets-to-
liabilities’ (a measure of leverage) and ’net direct debt-to-provincial GDP’ (describing the impact of a
government’s debt on the regional economy). The other two aspects are flexibility, or a government’s
ability to reduce its debts or increase its revenue if necessary, and vulnerability, which measures a
government’s dependence on external factors and exposure to risk. While these latter elements are
comparable with the capacity and vulnerability of IFAC (2013), they are considered distinct from
sustainability.
’Sustainability’ thus encompasses competing goals whose relative importance is both subjective

and dependent on the nature of the organisation. Financial sustainability is only one dimension of
sustainability, and financial sustainability in itself covers several interconnected ideas. Thus, any
attempt to summarise sustainability with a single index will invariably embody some implicit value
judgement, rendering it arbitrary and applicable in well-defined instances. Cruz and Marques (2014,
p.167) support this view, advocating a sustainability framework comprising ’social’, ’environmental’,
’economic’ and ’governance’ dimensions, cautioning that ’discretionary aggregation methods are the-
oretically incorrect and in general produce meaningless scores’.

3. Characteristics of Remote Councils
Australia is comparatively sparsely populated, with an average population density of 3.25 people per
square kilometre in 2018, compared to a global average of 59.64 (World Bank, 2019). Furthermore,
its population is concentrated in state capital cities (Australian Bureau of Statistics (ABS) 2018a).
Given Australia’s vast land area, there thus exist large regions of extremely low population density.
Local authorities operating in these remote areas may experience additional difficulties and exhibit
different characteristics. This complicates comparisons between remote councils, regional councils
and urban councils.
The ’tyranny of distance’ is a term often used to refer to the challenges imposed by vast spatial dis-

tances. In the present context, the ’tyranny of distance’ will be applied in cases of either (a) large dis-
tances between an LGA and major Australian cities or (b) large distances between an LGA’s seat and
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localities within the LGA. Blackwell (2012) describes the tyranny of distance as encompassing expen-
sive and/or poor quality transportation and communication infrastructure and ’distant markets and
decision-making’ implying that services are provided by a distant authority with insufficient local
representation. For example, the remote Queensland town of Longreach is approximately 990 km
from state capital Brisbane and 200 km from the furthest edge of its own LGA (ABS, 2018b).
In Australia, local government represents the third tier of government. As at 2016, Australia had

537 local authorities with an average geographical area of 12,942 square kilometres and an average
population of 44,257 (ABS, 2018a). Table 1 decomposes Australian local governments by state and
territory. The differences broadly reflect existing differences in population density between states and
territories, but are also reflective of the historical treatment of local government, especially the
municipal mergers that have been implemented in recent decades across most states and territories,
except for WA.
Local councils operate on the scale of individual cities and regions. They provide a variety of ser-

vices that typically include local bridges and roads, public recreational facilities and waste collection.
However, functional responsibilities can vary considerably. For instance, some councils are responsi-
ble for water supply and sewerage. Moreover, remote councils typically provide a broader range of
services, and often offer additional functions usually associated with the private sector, such as bank-
ing and undertaker services, since these services cannot be viably provided by private firms (Dollery
et al., 2010).
In Australia, property taxes (colloquially referred to as ‘rates’) represent the largest source of

municipal funding. Fees and charges for specific services, developer charges on real estate develop-
ment and intergovernmental grants also generate substantial income. In some instances, revenue
derives from council-owned public enterprises, by leasing government assets or through returns on
investments (ALGA n.d.). The composition of revenue for a specific council is affected by numerous
factors, but broad patterns are evident for remote councils. For example, in 2016–2017, the urban
NSW council of Inner West derived 48.4% of its revenue from ’rates and annual charges’, 14.7%
from ’user charges and fees’ and 25.3% from ’grants and contributions’. By contrast, in 2016–2017,
the remote NSW Cobar Council secured 15.9%, 34.2% and 47.8% of its revenue from the same
sources. This example represents a typical illustration of the external grant dependency of more
remote councils (Cobar Shire Council, 2017; Inner West Council, 2017).
Remote councils are unsurprisingly typically small in terms of absolute population, the quantum of

service outputs and numbers of households and businesses, but frequently cover a large spatial area.
In our data set, ’remote’ and/or ’very remote’ area councils have an average population of 3394. This
derives from the ’tyranny of distance’ that limits municipal size: it is difficult to administer and offer

Table 1. Local government areas (LGAs) by state or territory

State/Territory Number of LGAs Average population Average area (km2)

New South Wales (NSW) 128 60,404 5,528

Victoria (VIC) 79 78,130 2,876

Queensland (QLD) 77 61,080 22,413

South Australia (SA) 70 24,417 5,168

Western Australia (WA) 137 18,657 18,443

Tasmania (TAS) 29 17,845 2,345

Northern Territory (NT) 17 14,011 78,136

Other 2 1,225 75

Total Australia 537 44,257 12,942

Source: ABS (2016, 2018a).
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services to a large area with a low population density. Thus, enlarging an LGA in the sense of popula-
tion or number of households by expanding its boundaries simultaneously increases its spatial size.
Typically, when the effects of municipal scale are investigated, scale is treated in terms of service out-
puts or proxies like population size, which is accurate when one is interested in the structure of scale
economies only (Coelli et al., 2005; Drew & Dollery, 2014). However, establishing the optimal scale of
a remote council is more difficult because of the deleterious effects of large physical distances
between different parts of an LGA on both performance and local democratic representation. These
costs may be relatively insignificant for urban or even regional councils, thus casting further doubt
on the idea that ’bigger is better’ in Australian local government. Sanders (2012, p. 487) supports this
perspective, describing the NT council of Central Desert as ’so large and geographically dispersed that
it spends much of its time and energy trying to keep in touch with its many far-flung parts.’
In general, in remote areas there is a greater cost per capita of providing given municipal services.

Large spatial distances from major population centres and large distances between regions within an
LGA imply greater transportation costs (Blackwell, 2012). Services with a ’network’ aspect, such as
road maintenance and sewerage systems, experience economies of density – with a decrease in the
cost per unit as the number of users per unit of area increases – because the quantum of new infras-
tructure needed to connect one additional user depends on proximity to the existing network (Bel,
2012). Empirical evidence of density economies has been found for solid waste collection (Carvalho
et al., 2015). Since all residents use these services, a low population density means that remote coun-
cils cannot take advantage of economies of density (Dollery & Fleming, 2006). Furthermore, because
the size in terms of service output is limited by the challenges associated with having a large area,
remote councils will also be unable to benefit from economies of scale, where the cost per unit of out-
put falls as the quantity of output increases, holding the ratios between inputs constant. Thus, it is
almost invariably more costly to provide given municipal services in remote areas than in regional or
urban areas.
It has been argued that in general remote areas have suffered from chronic decline due to various

long-term challenges, termed ’slow burns’ by Pendall et al. (2010). Two such threats are (a) depopula-
tion and (b) a lower standard of living compared to the rest of Australia. These factors are related in
that spatial disparities in the level of wellbeing encourage residents to move elsewhere. Of LGAs in
’remote’ or ’very remote’ areas, 70% experienced a decrease in population from 2014 to 2018, com-
pared to 38% of all LGAs. A lower population typically implies fewer ratepayers and, thus, a decrease
in an important source of council revenue, which may damage sustainability. These trends do not
apply uniformly across all regional areas: some remote areas are supported by relevant local indus-
tries – most importantly, mining – rendering them resistant to ’slow burns’, but perhaps vulnerable to
factors affecting that industry.
A further threat to the ongoing sustainability of remote local government may result from the nat-

ure of Australian fiscal federalism. In essence, local authorities may lack the flexibility to raise addi-
tional revenue or reduce expenditure. Following the IFAC (2013) framework, their ’capacities’ may
be poor (Kim, 2017). Under Australian state and territory constitutions, their constituent local
authorities are subject to state laws and are thus ‘creatures of statute’ (Dollery et al., 2006). In prac-
tice, this often manifests itself in constraints on municipal revenue raising, including property tax
limitations, cost shifting by federal and state governments and periodic forced amalgamation pro-
grams (Dollery et al., 2006). Furthermore, due to the high degree of vertical fiscal imbalance in the
Australian federation, local government systems are often reliant on intergovernmental grants that
are frequently inadequate (Warren, 2013).
An unusual feature of Australian local government is the phenomenon of unincorporated areas.

These comprise regions with no local authorities and instead where state or territory government
agencies are responsible for the functions normally associated with councils. Unincorporated areas
are present in all states, except Queensland and Tasmania. Most unincorporated areas are small, but
in NSW and especially SA, a significant proportion of the state is unincorporated. There is also the
special case of the Australian Capital Territory (ACT), where there are no local governments and thus
the entirety of the territory is technically unincorporated. The ACT territory government instead
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performs the functions of local government. Outside the ACT, unincorporated areas occur largely in
remote areas because of their small dispersed populations, the absence of community of interest and
the lack of any kind of regional centres to serve as bases of operations (Blackwell, 2012). The key dis-
advantage of unincorporated areas as opposed to LGAs is the absence of local democratic representa-
tion. Despite the existence of certain limited forms of representation, such as the NSW Western Lands
Commission, the Lord Howe Island Board and the SA Outback Communities Authority, these do not
adequately replace local governments in their role as local democratic institutions (Blackwell, 2012).

4. Empirical Methodology

4.1. Sample
We use a short-and-wide panel data set comprising all Australian local governments from 2014 to
2018. The total sample size is 2695. Of these, 2530 observations (93.9% of the total) are complete.
While all explanatory variables were available for every observation, one or both dependent variables
were unavailable for the remaining 165 observations. 148 of these were entirely the result of missing
data and were included in the analysis, while the last 17, which needed to be dropped entirely, occur
where the values were known but are (a) invalid due to an accounting number being of an unex-
pected sign, (b) undefined, generally caused by divide-by-zero errors or (c) identified as outliers.
We use two different dependent variables and fifteen explanatory variables. Separate models are

estimated for each dependent variable, each discussed further below. The dependent variables AMR
and OSR represent different aspects of sustainability. The main explanatory variables of interest are
the median remoteness category and the difference between the highest and lowest remoteness cate-
gories present. The remaining explanatory variables are environmental variables, used to mitigate the
effects of endogeneity caused by missing variables.
Missing data were handled by multiple stochastic imputation. In this method, observations with

missing data are still included, in contrast to some other methods, such as listwise deletion, where
observations with missing data are simply removed. These methods can avoid inconsistency in regres-
sions, which occurs when listwise deletion is used when the presence or absence of data is correlated
with the other variables in the sample or with the true value of the variable (Tsikriktsis, 2005). Multi-
ple stochastic imputation is an extension of regression imputation, in which a preliminary regression
using the data that is not missing is employed to generate estimates for the missing values. Although
an improvement over listwise deletion, basic regression imputation can exaggerate regression results,
producing models that appear to be a better fit than they really are. Multiple stochastic imputation
solves that problem by firstly adding random noise to the estimated replacement values according to
the standard error of the preliminary regression. To eliminate the sampling variation introduced by
the addition of this noise, the regression is then done multiple times with re-randomised replacement
values, and the regression results are combined to produce the final estimates.

4.2. Dependent Variables
We use two separate dependent variables as sustainability proxies to capture multiple aspects of
financial sustainability. As we noted earlier, computing sustainability by means of a single variable is
arbitrary and unlikely to adequately describe financial sustainability. Based on the IFAC (2013)
framework and using the performance indicator approach, we make use of the following measures of
sustainability:

• AMR (denoted y1), defined as the ratio of capital expenditure to the necessary capital expenditure
needed to maintain the current capital stock (Wingecarribee Shire Council, 2016)

• OSR (denoted y2), defined as the ratio of operating surplus to operating revenue, as suggested by
Galera et al. (2016). However, for the purposes of this paper, we use a transformed version of this
variable: we instead divide operating revenue by operating expenditure. This variable contains the
same information but has a minimum of 0 and a ’neutral’ value of 1 like the AMR, making com-
parisons between models using each of the two variables easy
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The AMR variable has the disadvantage that ’necessary capital expenditure’ is not standardised: in
many cases it was based on depreciation and the ratio is sometimes defined as capital expenditure
divided by depreciation. The terms ‘asset sustainability ratio’ and ‘asset renewal funding ratio’ are
often used interchangeably but sometimes they are defined differently. In other instances, the neces-
sary capital expenditure was an a priori estimate or a ’planned’ amount of expenditure. For example,
in South Australia, the denominator used in the calculation is ‘asset renewal and replacement expen-
diture identified as warranted in a Council’s infrastructure and asset management plan’ (South Aus-
tralian Local Government Grants Commission, 2021, p. 24). This approach has the advantage that it
can account for the effects of disposals and the condition of assets, but it is dependent to a degree on
the priorities of the council in question and the methodology underlying the calculation of this value
is not entirely transparent. While all the variations of AMR measure the same concept, there will cer-
tainly be systematic differences in their values, leading to a data quality problem. To account for dif-
ferences in standards between states, state dummy variables are included in the model.
The transformed version of OSR (y2) can be shown to equal the reciprocal of one minus the stan-

dard version of the variable (denoted y2s for the purposes of the following calculation). Operating rev-
enue and expenditure are labelled R and E, respectively, so operating surplus equals R – E.

y2 ¼ R

E

y2 ¼ 1
E
R

y2 ¼ 1

1� 1� E
R

� �

y2 ¼ 1

1� R�E
R

� �

y2 ¼ 1

1� y2s

When operating surplus is zero, implying that operating revenues and expenditures are equal, then
the transformed OSR gives the value 1. If revenue is zero, then the transformed OSR reaches the min-
imum possible value of 0. If expenses are zero, then it becomes undefined, expanding to arbitrarily
large as expenses shrink.
These two variables each serve a clear purpose. The OSR deals with operating expenditure while

the AMR deals with capital expenditure. Our choice of dependent variables is inspired by the IFAC
(2013) framework. OSR surplus measures the revenue dimension of sustainability (and to a lesser
extent is associated with the debt dimension as well), whereas the AMR could be considered a mea-
sure of the service dimension insofar as numerous council services involve maintaining various forms
of infrastructure. Sufficient capital expenditure can be seen as essential for a given council to meet its
service responsibilities. An AMR <1 or an operating deficit for a single year does not necessarily indi-
cate a problem, but if this is a consistent state of affairs, it indicates either a continuously deteriorating
capital stock or that the council’s day-to-day operations are consistently producing losses. Both of
these scenarios clearly denote unsustainability. It should be noted that Australian local governments
use accrual accounting.

4.3. Explanatory Variables
Remoteness is measured according to the ABS’ Australian Standard Geographical Classification
remoteness structure system. This is a set of boundaries devised using the Accessibility/Remoteness
Index of Australia (ARIA), compiled by the Hugo Centre for Migration and Population Research at
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the University of Adelaide, which uses a methodology based on relative access to services calculated
using distances by road to ’service centres’ of varying sizes. It is an ordinal scale embracing five cate-
gories (ABS, 2016):

1 Major cities of Australia
2 Inner regional Australia
3 Outer regional Australia
4 Remote Australia
5 Very remote Australia

Two complexities arise from measuring remoteness in this way because it is an ordinal categorical
variable based on a set of geographic boundaries. Firstly, with ordinal categorical explanatory vari-
ables there is no guarantee that the separation between categories is the same: there is no reason why
the difference in remoteness between ’inner regional’ and ’outer regional’ needs to be the same as
the difference between ’outer regional’ and ’remote’ (Agresti, 2010). Three common approaches are
to ignore the problem and treat it as any other variable, to include several powers of it to capture
some of the non-linearity and to apply dummy coding (McCullagh, 1980). Stevens (1946) suggests
that, while it is only proper to speak of medians and percentiles of such variables and the means and
standard deviations of such variables are not meaningful, treating these variables as continuous as in
either of the first two approaches can be justifiable if it simplifies models enough to be pragmatic.
However, our sample size is sufficient for a large number of explanatory variables and we thus choose
this third option. We apply simple effect contrast coding using four dummy variables. For remoteness
categories 2–5, one dummy variable takes the value 1 and the rest 0. These are labelled x2 through x5
for the sake of clarity. Remoteness category 1 is used as the reference category, for which all four
dummy variables take the value −1 (University of California n.d.). This has the effect of comparing
categories against the mean of the entire sample.
The second problem we face is that the boundaries that determine remoteness areas often pass

through LGAs, resulting in LGAs spread across more than one remoteness classification, with a few
extreme cases containing parts in three or four different classifications (ABS, 2016). Furthermore,
there is a possibility that there may be differences between councils that fall under a single remote-
ness classification and councils that are spread across many classifications, because being spread
across several remoteness classifications may imply heterogeneity or reflect historical factors regard-
ing how they were formed. Our solution is to take the highest remoteness category among all of those
present in a LGA because this was found to result in a slightly better fit than simple alternatives. We
also introduce a ’difference’ variable, denoted d, equal to the number of categories of separation
between the highest and lowest remoteness classifications present.
In addition to the variables concerning remoteness, our data set also contains a number of environ-

mental variables to account for the impact of external factors and thus mitigate the effects of endo-
geneity. These include the log of population z7, as a measure of scale. In the sense of quantity of
services provided, scale has long been studied as a key factor affecting local government performance.
Research has most commonly examined the effects of scale on performance in terms of (a) expendi-
ture per capita or (b) technical efficiency (see, for example, Fahey et al. (2016)). While neither of
these exactly reflect the concepts of sustainability discussed earlier, they are clearly related. No con-
sensus has formed on the nature of size effects in local government, but there are strong reasons to
believe that they may be present (Bel, 2012). Economies and diseconomies of scale in local govern-
ment can occur for many of the same reasons they occur in firms. These reasons include fixed costs,
specialisation, division of labour and increasing complexity of the management structure with size.
Furthermore, scale is correlated with remoteness, because the populations of LGAs in remote areas
are limited by their physical expanses, so excluding a measure of scale from the model will likely
cause endogeneity (Hill et al., 2011). The model also contains three demographic variables: percent-
age of Aboriginal and Torres Strait islander (ATSI) population z8, percentage of population with a
non-English speaking background z9 and percentage of population of working age z10. These have
been frequently applied and found to be significant in past studies on Australian local government.
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For example, Tran et al. (2018) found that size, the proportion of ATSI residents and the number of
retirees were all important determinants of total council expenditure in South Australian local gov-
ernment. In studies of local government performance, a common environmental variable is popula-
tion density. However, we have omitted it in this case to avoid severe multicollinearity with
remoteness.
Finally, we have a set of six dummy variables to indicate which state or territory each observation

is in, labelled z1 through z6. This is especially important because reporting requirements differ
between states and we needed to adapt our data collection methods based on what sources were
available. Thus, by including state dummy variables, we attempt to account for any state-contingent
changes in data quality. In common with remoteness, simple effect contrast coding is applied, using
WA as the reference category. Table 2 displays some summary statistics of the data set and Table 3
provides a correlation table of the non-categorical variables.

4.4. Statistical Instrument
While we have a panel data set, we find that it is unsuitable for common panel methods, such as the
fixed effects and random effects models, because several of our explanatory variables are time-
invariant or nearly so, including remoteness. Fixed effects and random effects models include
individual-specific effects that replace the usual intercept term and are constant over time. Random
and fixed effects differ from each other in the assumptions made about these individual effects terms.
Random effects require the additional assumption that the individual-specific effects are uncorrelated
with the explanatory variables, but it has greater statistical power as a result. Fixed effects are not
suitable in the current context; time-invariant variables, such as remoteness, cannot be included
because they are perfectly collinear with the individual-specific effects. Because the focus is on
remoteness, a different model is required. Random effects does not have this limitation, but the
assumption regarding the individual effects appears unlikely to be met and thus the estimates of such
a procedure would probably be biased (Allison, 2009). We instead use an independently pooled
model, which combines data from all years without considering the time dimension and generally
performs better when the time dimension is short, but has the disadvantage that the environmental
variables are still required (Hill et al., 2011).
Another possible alternative is to use a dynamic panel model, which is characterised by the inclu-

sion of autoregressive terms, meaning that time-lagged versions of the dependent variable are

Table 2. Descriptive statistics of data set

Variable Mean St. Dev Minimum Median Maximum Skewness Kurtosis

AMR (y1) 1.04 0.67 −0.08 0.95 7.65 3.22 22.27

OSR (y2) 1.04 0.32 0.06 1.03 6.82 5.68 78.18

Remoteness difference (d) 0.46 0.58 0.00 0.00 3.00 0.96 3.54

ln(Population) (z7) 9.37 1.83 4.11 9.48 14.02 −0.18 2.31

ATSI% (z8) 10.13 20.41 0.00 3.24 98.40 3.21 12.41

Non-English% (z9) 12.06 17.15 0.00 4.55 89.29 2.40 8.66

Working Age% (z10) 63.79 5.41 47.00 63.17 100.00 1.20 6.53

Category Frequency

Remoteness 1 84

Remoteness 2 96

Remoteness 3 176

Remoteness 4 91

Remoteness 5 92
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included as explanatory variables. Dynamic panels have the key advantage that they can account for
serial correlation when the data set has few time periods, whereas most approaches to handling serial
correlation perform poorly under this condition (Zeileis et al., 2020). Including autoregressive terms
in a fixed effects or random effects framework leads to a further problem called Nickell bias, in which
the first lagged dependent variable necessarily suffers from endogeneity and estimates are biased by
an amount depending on the number of time periods. With five time periods, such as in our data set,
this bias will be extreme. This problem can be corrected using the difference GMM and system GMM
approaches, which both include additional autoregressive terms in an instrumental variables frame-
work. These are used with fixed effects models, however, so they are inapplicable in our case (Rood-
man, 2009).
For each of our two dependent variables, there will be a ’baseline’ regression, containing only the

environmental variables, while omitting the remoteness dummy variables and the remoteness differ-
ence. This, by itself, gives no information about remoteness, but we use the results of this regression
to calculate certain statistics. There is then a final version of each regression, which uses all variables.
These specifications are compared with each other to test for the significance of remoteness. For the
sake of interest, a specification including only remoteness and no control variables is also estimated.
In a preliminary test, we carried out a Breusch-Pagan test to check for the presence of

heteroscedasticity. This is done by taking the squared residuals of a regression and using those as the
dependent variable for an auxiliary regression using the same explanatory variables. The LM-statistic
is equal to the product of the sample size and the R-squared of this auxiliary regression, and it follows
a chi-square distribution with degrees of freedom equal to the number of explanatory variables (Hill
et al., 2011). We found an LM-statistic of 61.30 for the OSR model and 76.21 for the AMR model. In
both cases, we conclude at the 5% significance level that heteroscedasticity is present. Furthermore,
in both cases, the source of the heteroscedasticity appears to be the state dummy variables; that is,
the size of an observation’s residual appears to depend on which state the observations are drawn
from. The presence of heteroscedasticity induces bias in an unknown direction in OLS parameter
standard error estimates. Thus, to mitigate heteroscedasticity, our regressions use Huber-White stan-
dard errors which agree with OLS errors under homoscedasticity, but remain robust when this
assumption does not hold.
We test two hypotheses:

• Hypothesis 1: There is no relationship between remoteness classification and AMR
• Hypothesis 2: There is no relationship between remoteness classification and OSR.

To test our hypotheses, we need to test for the significance of all remoteness terms together –
remoteness classification, its powers and remoteness difference. Due to the extremely high correla-
tion between remoteness and its powers, looking at the significance of each one individually would
likely be misleading. An F-test would usually be used for this purpose, but the standard method of
calculating the F-statistic does not work when robust standard errors are used (Zaiontz, 2015). We

Table 3. Correlation table for data set

y1 y2 d z7 z8 z9

y2 0.141

d −0.026 0.093

z7 −0.106 0.216 0.257

z8 0.005 −0.112 −0.143 −0.369
z9 −0.076 0.019 −0.224 0.221 0.459

z10 0.003 0.028 −0.188 0.093 0.198 0.456
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thus tested our hypotheses using a likelihood ratio test, which may be superior anyway (Hill et al.,
2011).

5. Discussion of Results
Tables 4–9 contain the regression results for each regression: both ’baseline’ and complete models for
both dependent variables. We also include a third specification that includes only the remoteness
variables, excluding the controls.
In the AMR model, as shown by Tables 4–6, remoteness is significant at the 5% significance level

in the complete model, suggesting a non-linear relationship between remoteness and AMR. Examin-
ing the coefficients on the remoteness dummy variables shows that AMR is highest in the lowest
remoteness category – category 1 (major cities of Australia) – then drops abruptly thereafter, but
remains relatively similar among the remaining categories. Category 1 is associated with an AMR of
0.13 above average and is the only remoteness category to achieve statistical significance, whereas
the other categories are associated with AMR of between 0.02 and 0.05 below average. The results
show a clear contrast between urban councils and all other councils: the difference between remote-
ness categories 1 and 2 is far greater than the difference between categories 2 and 5, implying that
despite the significance of remoteness overall, the conditions in Australia’s highly remote areas dis-
cussed in Section 2 might not be important to AMR.
Also significant for the AMR model at the 5% significance level are scale in terms of population,

ATSI population and several of the state dummy variables. Despite the strong negative correlation
between remoteness and scale, the effects of both appear to have the same sign, with both being asso-
ciated with a decrease in sustainability. This is consistent with economies of density being important
to Australian local government performance, but contrasts with earlier work that found evidence of
scale economies. Finally, the results for the state dummy variables indicate higher than average sus-
tainability in Queensland (z3) and Tasmania (z5) and lower than average sustainability in SA (z4),
Victoria (z6) and WA (the reference category). These differences between states probably reflect

Table 4. Regression results for baseline model with asset maintenance ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 1.3121 0.2560 5.1255 0.0000

ln(Population) (z7) −0.0443*** 0.0100 −4.4239 0.0000

ATSI% (z8) −0.0034** 0.0013 −2.7038 0.0075

Non-English% (z9) −0.0002 0.0012 −0.1689 0.8098

Working Age% (z10) 0.0034 0.0043 0.8046 0.4250

NSW Dummy (z1) −0.0093 0.0277 −0.3360 0.7286

NT Dummy (z2) 0.0303 0.1145 0.2650 0.7907

QLD Dummy (z3) 0.1312** 0.0452 2.9043 0.0039

SA Dummy (z4) −0.2105*** 0.0416 −5.0634 0.0000

TAS Dummy (z5) 0.3997*** 0.0541 7.3893 0.0000

VIC Dummy (z6) −0.2506*** 0.0316 −7.9330 0.0000

WA Dummy† −0.0911** 0.0347 −2.6239 0.0092

Statistic Value

R2 0.0704

R2
adj 0.0669

σ̂ 0.6325

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.
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Table 5. Regression results for complete model with asset maintenance ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 1.5511*** 0.2788 5.5631 0.0000

Remoteness 1† 0.1322** 0.0417 3.1705 0.0019

Remoteness 2 (x2) −0.0348 0.0300 −1.1626 0.2600

Remoteness 3 (x3) −0.0228 0.0250 −0.9094 0.3736

Remoteness 4 (x4) −0.0492 0.0361 −1.3591 0.1795

Remoteness 5 (x5) −0.0254 0.0449 −0.5654 0.5746

Remoteness difference (d) −0.0314 0.0293 −1.0747 0.2962

ln(Population) (z7) −0.0473** 0.0145 −3.2713 0.0013

ATSI% (z8) −0.0026 0.0014 −1.8665 0.0641

Non-English% (z9) −0.0022 0.0013 −1.6497 0.1091

Working Age% (z10) 0.0830 0.4756 0.1748 0.8540

NSW Dummy (z1) −0.0182 0.0283 −0.6435 0.5307

NT Dummy (z2) 0.0836 0.1155 0.7237 0.4739

QLD Dummy (z3) 0.1414** 0.0440 3.2110 0.0014

SA Dummy (z4) −0.2341*** 0.0434 −5.5510 0.0000

TAS Dummy (z5) 0.4041*** 0.0540 7.4712 0.0000

VIC Dummy (z6) −0.2606*** 0.0317 −8.2193 0.0000

WA Dummy† −0.1091** 0.0358 −3.0496 0.0025

Statistic Value

R2 0.0772

R2
adj 0.0720

σ̂ 0.6307

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.

Table 6. Regression results for model with only remoteness, using asset maintenance ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 1.0441*** 0.0182 57.4578 0.0000

Remoteness 1† −0.0443 0.0263 −1.6833 0.1070

Remoteness 2 (x2) −0.1244*** 0.0220 −5.6476 0.0000

Remoteness 3 (x3) 0.0370 0.0211 1.7572 0.0874

Remoteness 4 (x4) 0.0643* 0.0306 2.0997 0.0382

Remoteness 5 (x5) 0.0673 0.0345 1.9549 0.0527

Remoteness difference (d) −0.0400 0.0239 −1.6732 0.1012

Statistic Value

R2 0.0121

R2
adj 0.0102

σ̂ 0.6514

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.
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changes in reporting requirements and data quality between states, but there may also be systematic
differences due to institutional environment and various other environmental factors.
It can be observed from Tables 7–9 that, in contrast to the AMR model, the result regarding

remoteness in the OSR model is less conclusive. Remoteness category 3 is statistically significant,
associated with an OSR of 0.03 below average. The other remoteness categories are not significant,
but appear to demonstrate a non-linear relationship where OSR is high at both the highest and lowest
remoteness levels. Scale is no longer significant, whereas proportion of working age population is
now significant instead, although its effect does not appear particularly important in practical terms.
The remoteness difference variable is not significant in either model, meaning that there is no evi-
dence of any difference in the sustainability of councils of uniform remoteness and councils with
parts in multiple remoteness categories.
The LR-statistic is equal to 2ðLLF1 � LLF0), where LLF0 and LLF1 are the log-likelihood functions

under the null and alternate hypotheses. Table 10 summarises the LR-statistics for AMR and OSR
models. The LR-statistic for the complete AMR model over the baseline is 19.74 while for the OSR
model it is 10.61. According to Wilks’ theorem, if the null hypothesis is true, these statistics approach
a chi-square distribution with degrees of freedom equal to the difference in the number of parameters
between the models – in our case 4 – as the sample size goes to infinity. Because we have a large sam-
ple size, this test is appropriate. The corresponding critical value of the chi-squared distribution for a
5% significance level is 9.49. (Wilks, 1938).
We thus reject hypothesis 1 that there is no relationship between remoteness and AMR as well as

hypothesis 2 that there is no relationship between remoteness and OSR. The models suggest that the
effects of remoteness in the case of OSR are non-linear with a U-shaped relationship, but the evi-
dence is not especially compelling. There is, however, clear evidence for a non-linear relationship
between remoteness and AMR, where there is a major difference in AMR between councils in major
cities and all other councils, but the differences between the remaining categories are not substantial.
We could thus interpret this as evidence of a relationship between remoteness and both the service
and revenue aspects of sustainability.

Table 7. Regression results for baseline model with operating surplus ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 0.5987*** 0.1048 5.7147 0.0000

ln(Population) (z7) 0.0156* 0.0061 2.5475 0.0114

ATSI% (z8) −0.0013** 0.0005 −2.7763 0.0063

Non-English% (z9) 0.0004 0.0005 0.7803 0.4554

Working Age% (z10) 0.0053** 0.0018 2.9767 0.0032

NSW Dummy (z1) 0.0780*** 0.0122 6.3829 0.0000

NT Dummy (z2) −0.0280 0.0284 −0.9877 0.3372

QLD Dummy (z3) −0.0723*** 0.0116 −6.2387 0.0000

SA Dummy (z4) −0.0423*** 0.0110 −3.8513 0.0002

TAS Dummy (z5) 0.2589*** 0.0460 5.6341 0.0000

VIC Dummy (z6) −0.0515*** 0.0126 −4.0833 0.0002

WA Dummy† −0.1427*** 0.0152 −9.3858 0.0000

Statistic Value

R2 0.1423

R2
adj 0.1391

bσ 0.2967

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.
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Table 8. Regression results for complete model with operating surplus ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 0.7229*** 0.1203 6.0069 0.0000

Remoteness 1† 0.0203 0.0210 0.9702 0.3404

Remoteness 2 (x2) 0.0096 0.0174 0.5523 0.5875

Remoteness 3 (x3) −0.0330*** 0.0097 −3.3978 0.0010

Remoteness 4 (x4) −0.0188 0.0147 −1.2757 0.2085

Remoteness 5 (x5) 0.0218 0.0234 0.9347 0.3520

Remoteness difference (d) 0.0141 0.0119 1.1834 0.2480

ln(Population) (z7) 0.0120 0.0085 1.4234 0.1581

ATSI% (z8) −0.0014** 0.0005 −2.8887 0.0043

Non-English% (z9) 0.0001 0.0005 0.2619 0.7545

Working Age% (z10) 0.3935* 0.1721 2.2867 0.0238

NSW Dummy (z1) 0.0793*** 0.0119 6.6480 0.0000

NT Dummy (z2) −0.0136 0.0300 −0.4553 0.6537

QLD Dummy (z3) −0.0835*** 0.0140 −5.9835 0.0000

SA Dummy (z4) −0.0455*** 0.0124 −3.6711 0.0004

TAS Dummy (z5) 0.2643*** 0.0469 5.6329 0.0000

VIC Dummy (z6) −0.0536*** 0.0137 −3.9228 0.0003

WA Dummy† −0.1473*** 0.0176 −8.3506 0.0000

Statistic Value

R2 0.1457

R2
adj 0.1409

bσ 0.2964

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.

Table 9. Regression results for model with only remoteness, using operating surplus ratio as dependent variable

Variable Coefficient Standard error t* p

Intercept 1.0113*** 0.0089 113.7128 0.0000

Remoteness 1† 0.0983*** 0.0121 8.1179 0.0000

Remoteness 2 (x2) 0.0302* 0.0140 2.1553 0.0355

Remoteness 3 (x3) −0.0094 0.0094 −1.0023 0.3299

Remoteness 4 (x4) −0.0643*** 0.0129 −4.9738 0.0000

Remoteness 5 (x5) −0.0548** 0.0176 −3.1143 0.0020

Remoteness difference (d) 0.0765*** 0.0109 7.0386 0.0000

Statistic Value

R2 0.0343

R2
adj 0.0325

bσ 0.3146

*p < 0.05; **p < 0.01; ***p < 0.001; †For reference categories, values were calculated from separate simulations that had different
dummy coding but were otherwise identical.
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6. Conclusion
We have found that remoteness may have a non-linear relationship with the AMR, together with
inconclusive evidence for a weaker relationship with the OSR. All other variables held constant, a
greater degree of remoteness is associated with less financial sustainability. However, while remote-
ness was significant, we found that while councils in the lowest remoteness category were more sus-
tainable, the difference between the remaining four categories was minimal. This suggests that,
notwithstanding the unique challenges faced by remote Australian local governments due to (a) large
distances between councils, (b) large distances to population centres, (c) small rate bases and (d)
extensive spatial areas, there may be little difference in sustainability between remote areas and
regional areas of intermediate remoteness. One explanation is that both economies of density and the
challenges facing remote councils primarily affect efficiency and technology rather than sustainabil-
ity. These dimensions are inter-related since if the quantity of inputs required to produce a given out-
put changes, then ceteris paribus cost will also change, thus causing financial sustainability to either
worsen or improve. This implies limited correlation and that efficiency and sustainability are likely to
move together in the short run. It does not entirely preclude the possibility of high efficiency but poor
sustainability or vice versa, given that there exist other, less tangible factors unrelated to efficiency that
can also affect sustainability.
It is notable that the coefficient for scale was negative and significant in the AMR models and posi-

tive albeit not significant in the OSR models, thereby not dispelling confusion regarding the role of
scale in municipal performance. Drew and Dollery (2016a) found that scale was one of several factors
that improved various aspects of sustainability. However, while scale was measured identically – by
log of population – more financial ratios were considered together. The non-linear relationship found
seems to contradict PriceWaterhouseCoopers (PWC) (2006), which found that remote councils suf-
fered from severe sustainability problems. PWC (2006) also employed KPIs, but used a much smaller
2004/05 sample of 100 councils.
We employed multiple regression models to estimate the relationship between remoteness and

financial sustainability of local governments. A negative relationship between remoteness and sus-
tainability in the sense of AMR combined with the less pronounced results for OSR underlined the
importance of density economies. Network-type services affected by economies of density often rely
on physical capital stock that requires maintenance, thus linking them to the AMR. This explains
why councils with limited density may struggle to adequately maintain their assets. We also found
that remoteness difference was not significant in either model. This indicated that council areas
heterogeneous with regard to remoteness, like ’regional councils’, are neither significantly more nor
less sustainable. The non-linear nature of the estimated relationship between remoteness and sus-
tainability implies that remote councils are not substantively less viable than other councils in other
areas. Given the broader role of these councils, it is advantageous for their communities that they
continue as fully-formed local governments.
The fact that we found the AMR to have the strongest relationship with remoteness confirms that a

major threat to municipal sustainability in remote areas is an inability to maintain key assets to an
adequate standard over the long term, a proposition raised by both Drew and Campbell (2016) and
Dollery et al. (2010). This has several important policy implications. Firstly, it means that councils in
remote areas are likely to remain dependent on state government grants going into the future if

Table 10. Results of likelihood ratio tests

Dependent variable LR* p-value

Asset maintenance ratio (y1) 19.74*** 0.0006

Operating surplus ratio (y2) 10.61* 0.0313

p-values are approximate.

� 2022 The Authors. Economic Papers; A journal of applied economics and policy published by John Wiley &
Sons Australia, Ltd on behalf of The Economic Society of Australia.
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communities in these areas are to remain viable; these councils are likely to have little resilience if
cost-shifting occurs, for example. Secondly, this dependence could be mitigated somewhat if these
remote councils had the flexibility and control over their finances to better meet their expanded roles.
However, given that there only a significant difference in the sustainability of the lowest remoteness
category compared to the others, but not among any of the other categories, it is probably not neces-
sary to implement specific rules applying only to remote councils. Finally, it highlights the impor-
tance of having long-term plans for asset management. Ambitious infrastructure projects are
certainly designed to have benefits accruing over a long time horizon, but they also are likely to
require maintenance for many decades at great expense. For instance, roads represent the greatest
single cost category for Australian local government. Accordingly, if local councils are going to be
responsible for these infrastructure projects, then local authorities should be evaluated in advance if
there is a significant probability that municipal finances will eventually become insufficient to cover
these costs.
A key limitation of our results concerns the scope of our research. We examined only two variables

to proxy financial sustainability and we considered financial sustainability and not the broader com-
munity sustainability. Moreover, while we examined two dimensions of financial sustainability –
AMR and OSR – this left other aspects of financial sustainability uncovered. For example, reliance on
external funding was not considered (Dollery et al., 2010). Future work could examine the impact of
these other attributes of financial sustainability.

Acknowledgement
Open access publishing facilitated by University of New England, as part of the Wiley - University of
New England agreement via the Council of Australian University Librarians. [Correction added on
20th May 2022, after first online publication: CAUL funding statement has been added.]

Conflict of Interest Statement
The authors declare that they have no conflicts of interest to disclose.

REFERENCES
Agresti, A. (2010), Analysis of Ordinal Categorical Data, 2nd edition. Wiley, Hoboken, NJ. https://doi.org/10.1002/

9780470594001
Allison, P.D. (2009), Fixed Effects Regression Models. Sage, Thousand Oaks, CA. https://doi.org/10.4135/

9781412993869
Andrews, R. (2013), ‘Local Government Amalgamation and Financial Sustainability: The Case of England and

Wales’, Public Finance and Management, 13 (2), 124–141.
Australian Bureau of Statistics. (2016), ‘1270.0.55.003 - Australian Statistical Geography Standard (ASGS): Vol-

ume 3 – Non ABS Structures. July 2016’, Available at: https://www.abs.gov.au/AUSSTATS/abs@.nsf/
allprimarymainfeatures/68D3ABB051DCC591CA25816B00136D9F?opendocument.

Australian Bureau of Statistics. (2018a), ‘3218.0 – Regional Population Growth, Australia, 2016–17’, Available at:
https://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/
3DE84F1FB21E21EBCA2583C9000DFA27?opendocument.

Australian Bureau of Statistics. (2018b), ‘1270.0.55.005 - Australian Statistical Geography Standard (ASGS): Vol-
ume 5 - Remoteness Structure. July 2016’, Available at: https://www.abs.gov.au/ausstats/abs@.nsf/mf/1270.0.
55.005.

Australian Local Government Association. (n.d.), ‘About ALGA’, Available at: https://alga.asn.au/?ID=42.
Bel, G. (2012), ‘Local Government Size and Efficiency in Capital Intensive Services: What Evidence Is there of

Economies of Scale, Density and Scope?’, Available at: http://icepp.gsu.edu/files/2015/0/ispwp1215.pdf.
Blackwell, B.D. (2012), ‘Local and Regional Government in Remote and Unincorporated Australia: Sui Generis?’,

Public Policy, 7 (1), 23–46.
Blackwell, B.D., Dollery, B.E. and Grant, B. (2015), ‘Institutional Vehicles for Place-Shaping in Remote Australia’,

Space and Polity, 19 (2), 150–169.
Caldas, P., Marques, R.C. and Dollery, B. (2016), ‘What Really Matters Concerning Local Government Evaluation:

Community Sustainability’, Lex Localis, Journal of Local Self-Government, 14 (3), 279–302.
Caldas, P., Marques, R.C. and Dollery, B. (2021), ‘Measuring What Matters in Local Government: A Municipality

Sustainability Index’, Policy Studies. https://doi.org/10.1080/01442872.2020.1726311

� 2022 The Authors. Economic Papers; A journal of applied economics and policy published by John Wiley &
Sons Australia, Ltd on behalf of The Economic Society of Australia.

2022 SUSTAINABILITY OF REMOTE COUNCILS 125

 17593441, 2022, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1759-3441.12334 by U

niversity O
f N

ew
 E

ngland, W
iley O

nline L
ibrary on [26/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1002/9780470594001
https://doi.org/10.1002/9780470594001
https://doi.org/10.4135/9781412993869
https://doi.org/10.4135/9781412993869
https://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/68D3ABB051DCC591CA25816B00136D9F?opendocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/68D3ABB051DCC591CA25816B00136D9F?opendocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/3DE84F1FB21E21EBCA2583C9000DFA27?opendocument
https://www.abs.gov.au/AUSSTATS/abs@.nsf/allprimarymainfeatures/3DE84F1FB21E21EBCA2583C9000DFA27?opendocument
https://www.abs.gov.au/ausstats/abs@.nsf/mf/1270.0.55.005
https://www.abs.gov.au/ausstats/abs@.nsf/mf/1270.0.55.005
https://alga.asn.au/?ID=42
http://icepp.gsu.edu/files/2015/0/ispwp1215.pdf
https://doi.org/10.1080/01442872.2020.1726311


Canadian Institute of Chartered Accountants. (2009), ‘Indicators of Financial Condition’, Available at: https://oag-
ns.ca/sites/default/files/publications/2010%20-%20Feb%20-%20Ch%2006%20-%20Indicators%20of%
20Financial%20Condiction.pdf.

Carvalho, P., Dollery, B. and Marques, R.C. (2015), ‘Is Bigger Better? An Empirical Analysis of Waste Management
in New South Wales’,Waste Management, 39, 277–286.

Cobar Shire Council. (2017). ‘Annual Report 2016-17’, Available at: https://www.cobar.nsw.gov.au/images/files/
Integrated_Planning/Annual_operation_plan/Cobar_Shire_Council_-_General_Purpose_Financial_Statements_
with_Auditors_Report_-_2016-2017.pdf.

Coelli, T., Rao, D., O’Donnell, C. and Battese, G. (2005), ‘An Introduction to Efficiency and Productivity Analysis, 2nd
edition. Springer, New York, NY.

Cruz, N.F. and Marques, R.C. (2014), ‘Scorecards for Sustainable Local Governments’, Cities, 39, 165–170. https://
doi.org/10.1016/j.cities.2014.01.001

Dollery, B.E., Byrnes, J. and Crase, L. (2007), ‘Too Tough a Nut to Crack: Determinsing Fiscal Sustainability in
Australian Local Government’, Australasian Journal of Regional Studies, 13(2), 110–132.

Dollery, B.E., Crase, L. and Grant, B. (2011), ‘The Local Capacity, Local Community and Local Governance
Dimensions of Sustainability in Australian Local Government’, Commonwealth Journal of Local Governance, 8 (9),
162–183. https://doi.org/10.5130/cjlg.v0i8/9.2423

Dollery, B.E., Crase, L., and Johnson, A. (2006), Australian Local Government Economics. University of New South
Wales Press, Sydney.

Dollery, B.E. and Fleming, E. (2006), ‘A Conceptual Note on Scale Economies, Size Economies and Scope Econo-
mies in Australian Local Government’, Urban Policy and Research, 24 (2), 271–282. https://doi.org/10.1080/
08111140600704111

Dollery, B.E. and Johnson, A.K. (2012), ‘When Will They Ever Learn? The Financial Implications of Water
‘Regionalisation’ For Non-Metropolitan New South Wales Local Councils’, International Journal of Public Policy, 7
(4/5/6), 301–319.

Dollery, B.E., Wallis, J. and Akimov, A. (2010), ‘One Size Does Not Fit All: The Special Case of Remote Small Local
Councils in Outback Queensland’, Local Government Studies, 36 (1), 21–42. https://doi.org/10.1080/
03003930903435716

Drew, J. and Campbell, N. (2016), ‘Autopsy of Municipal Failure: The Case of Central Darling Shire’, Australasian
Journal of Regional Studies, 22 (1), 79–102.

Drew, J. and Dollery, B.E. (2014), ‘Keeping It In-House: Households Versus Population as Alternative Proxies for
Local Government Output’, Australian Journal of Public Administration, 73 (2), 235–246.

Drew, J. and Dollery, B.E. (2016a), ‘Less Haste, More Speed: The Fit for the Future Reform Program in New South
Wales Local Government’, Australian Journal of Public Administration, 75 (1), 78–88. https://doi.org/10.1111/
1467-8500.12158

Fahey, G., Drew, J. and Dollery, B.E. (2016), ‘Merger Myths: A Functional Analysis of Scale Economies in New
South Wales Local Government’, Public Finance and Management, 16 (4), 362–382.

Galera, A., Bolivar, M.P., Munoz, L. and Subires, M.D. (2016), ‘Measuring the Financial Sustainability and Its
Influential Factors in Local Governments’, Applied Economics, 48 (41), 3961–3975. https://doi.org/10.1080/
00036846.2016.1148260

Hastings, C., Wortley, L., Ryan, R. and Grant, B. (2016), ‘Community Expectations for the Role of Local Govern-
ment in Regional Australia: Meeting the Challenges of ’Slow Burn’’, Australasian Journal of Regional Studies, 22
(1), 158–180.

Hill, R., Griffiths, W. and Lim, G. (2011), Principles of Econometrics, 4th edition. Wiley, Hoboken.
Inner West Council. (2017), ‘Annual Report 2016/17’, Available at: https://www.innerwest.nsw.gov.au/

ArticleDocuments/1602/Inner%20West%20Council%20Annual%20Report%20and%20Financial%
20Statements%202016-17.pdf.aspx.

International Federation of Accountants. (2013), ‘Reporting on the Long-Term Sustainability of an Entity’s
Finances’, Available at: http://www.ifac.org/system/files/publications/files/RPG%201%20Long%20term%
20Sustainability%20of%20Public%20Finances%20July%2024%202013.pdf.

Kim, Y. (2017), ‘Limits of Property Taxes and Charges: City Revenue Structures After the Great Recession’, Urban
Affairs Review, 55 (1), 185–209. https://doi.org/10.1177/1078087417697199

Larsen, C.A. (2002), ‘Municipal Size and Democracy: A Critical Analysis of the Argument of Proximity Based on
the Case of Denmark’, Scandinavian Political Studies, 25 (4), 317–332. https://doi.org/10.1111/1467-9477.00074

McCullagh, P. (1980), ‘Regression Models for Ordinal Data’, Journal of the Royal Statistical Society, 42 (2), 109–142.
NSW Treasury Corporation (2013), ‘Financial Sustainability of the New South Wales Local Government Sector’,

Available at: https://www.olg.nsw.gov.au/sites/default/files/TCorp-Report-Financial-Sustainability-of-the-
New-South-Wales-Local-Government-Sector-April-2013.pdf.

Page, E. and Midwinter, A. (1980), ‘Remoteness, Efficiency, Cost and the Reorganization of Scottish Local Govern-
ment’, Public Administration, 58(4), 439–463. https://doi.org/10.1111/j.1467-9299.1980.tb00416.x

� 2022 The Authors. Economic Papers; A journal of applied economics and policy published by John Wiley &
Sons Australia, Ltd on behalf of The Economic Society of Australia.

126 ECONOMIC PAPERS JUNE

 17593441, 2022, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1759-3441.12334 by U

niversity O
f N

ew
 E

ngland, W
iley O

nline L
ibrary on [26/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://oag-ns.ca/sites/default/files/publications/2010%2520-%2520Feb%2520-%2520Ch%252006%2520-%2520Indicators%2520of%2520Financial%2520Condiction.pdf
https://oag-ns.ca/sites/default/files/publications/2010%2520-%2520Feb%2520-%2520Ch%252006%2520-%2520Indicators%2520of%2520Financial%2520Condiction.pdf
https://oag-ns.ca/sites/default/files/publications/2010%2520-%2520Feb%2520-%2520Ch%252006%2520-%2520Indicators%2520of%2520Financial%2520Condiction.pdf
https://www.cobar.nsw.gov.au/images/files/Integrated_Planning/Annual_operation_plan/Cobar_Shire_Council_-_General_Purpose_Financial_Statements_with_Auditors_Report_-_2016-2017.pdf
https://www.cobar.nsw.gov.au/images/files/Integrated_Planning/Annual_operation_plan/Cobar_Shire_Council_-_General_Purpose_Financial_Statements_with_Auditors_Report_-_2016-2017.pdf
https://www.cobar.nsw.gov.au/images/files/Integrated_Planning/Annual_operation_plan/Cobar_Shire_Council_-_General_Purpose_Financial_Statements_with_Auditors_Report_-_2016-2017.pdf
https://doi.org/10.1016/j.cities.2014.01.001
https://doi.org/10.1016/j.cities.2014.01.001
https://doi.org/10.5130/cjlg.v0i8/9.2423
https://doi.org/10.1080/08111140600704111
https://doi.org/10.1080/08111140600704111
https://doi.org/10.1080/03003930903435716
https://doi.org/10.1080/03003930903435716
https://doi.org/10.1111/1467-8500.12158
https://doi.org/10.1111/1467-8500.12158
https://doi.org/10.1080/00036846.2016.1148260
https://doi.org/10.1080/00036846.2016.1148260
https://www.innerwest.nsw.gov.au/ArticleDocuments/1602/Inner%2520West%2520Council%2520Annual%2520Report%2520and%2520Financial%2520Statements%25202016-17.pdf.aspx
https://www.innerwest.nsw.gov.au/ArticleDocuments/1602/Inner%2520West%2520Council%2520Annual%2520Report%2520and%2520Financial%2520Statements%25202016-17.pdf.aspx
https://www.innerwest.nsw.gov.au/ArticleDocuments/1602/Inner%2520West%2520Council%2520Annual%2520Report%2520and%2520Financial%2520Statements%25202016-17.pdf.aspx
http://www.ifac.org/system/files/publications/files/RPG%25201%2520Long%2520term%2520Sustainability%2520of%2520Public%2520Finances%2520July%252024%25202013.pdf
http://www.ifac.org/system/files/publications/files/RPG%25201%2520Long%2520term%2520Sustainability%2520of%2520Public%2520Finances%2520July%252024%25202013.pdf
https://doi.org/10.1177/1078087417697199
https://doi.org/10.1111/1467-9477.00074
https://www.olg.nsw.gov.au/sites/default/files/TCorp-Report-Financial-Sustainability-of-the-New-South-Wales-Local-Government-Sector-April-2013.pdf
https://www.olg.nsw.gov.au/sites/default/files/TCorp-Report-Financial-Sustainability-of-the-New-South-Wales-Local-Government-Sector-April-2013.pdf
https://doi.org/10.1111/j.1467-9299.1980.tb00416.x


Pendall, R., Foster, K.A. and Cowell, M. (2010), ‘Resilience and Regions: Building Understanding of the Meta-
phor’, Cambridge Journal of Regions Economy and Society, 3 (1), 71–84. https://doi.org/10.1093/cjres/rsp028

Pilcher, R. (2005), ‘Local Government Financial Key Performance Indicators – Not so Relevant, Reliable and
Accountable’, International Journal of Productivity and Performance Management, 54 (5/6), 451–467. https://doi.org/
10.1108/17410400510604584

PriceWaterhouseCoopers. (2006), ‘National Financial Sustainability Study of Local Government’, Available at:
https://fdocuments.net/document/national-financial-sustainability-study-of-local-government-national-
financial.html.

Roodman, D. (2009), ‘How to Do xtabond2: An Introduction to Difference and System GMM in Stata’, The Stata
Journal, 9 (1), 86–136. https://doi.org/10.1177/1536867X0900900106

Sanders, W. (2012), ‘Changing Scale, Mixing Interests: Generational Change in Northern Territory Local Govern-
ment’, Australian Journal of Political Science, 47 (3), 473–490. https://doi.org/10.1080/10361146.2012.704008

Sinnewe, E., Kortt, M., Dollery, B.E. and Hayward, P. (2015), ‘Three of a Kind: The Special Case of Australia’s
Island Councils’, Economic Papers, 34 (3), 150–164.

Sootla, G., Kalev, L. and Kattai, K. (2009), ‘Perspectives of Local Government Amalgamations in a Transition Soci-
ety: The Case of Estonia’, Studies of Transition States and Societies, 1 (1), 52–65.

South Australian Local Government Grants Commission. (2021), ‘Database Reports 2019-2020’, Available at:
https://www.agd.sa.gov.au/sites/default/files/database_reports_2019-20.pdf.

Stevens, S.S. (1946), ‘On the Theory of Scales of Measurement’, Science, 103 (2684), 677–680.
Tran, C.T., Dollery, B.E. and Lopez, G.P. (2018), ‘An Empirical Analysis of the Determinants of Per Capita Munici-

pal Expenditure in South Australian Local Government’, Public Finance and Management, 18 (3–4), 285–312.
Tsikriktsis, N. (2005), ‘A Review of Techniques for Treating Smissing Data in OM Survey Research’, Journal of Oper-

ations Management, 24, 53–62. https://doi.org/10.1016/j.jom.2005.03.001
University of California. (n.d.), ‘Coding Systems for Categorical Variables in Regression Analysis’, Available at:

https://stats.idre.ucla.edu/spss/faq/coding-systems-for-categorical-variables-in-regression-analysis-2/#SIMPLE
%20EFFECT%20CODING.

Valle De Souza, S. and Dollery, B.E. (2011), ‘Shared Services in Australian Local Government: The Brighton Com-
mon Service Model’, Journal of Economic and Social Policy, 14 (2), 1–25.

Warren, N. (2013), ‘National Fiscal Consolidation and the Challenge to Australian Federalism’, The Economic and
Labour Relations Review, 24 (2), 161–180. https://doi.org/10.1177/1035304613482819

Wilks, S.S. (1938), ‘The Large-Sample Distribution of the Likelihood Ratio for Testing Composite Hypotheses’,
Annals of Mathematical Statistics, 9 (1), 60–62. https://doi.org/10.1214/aoms/1177732360

Wingecarribee Shire Council. (2016), ‘Investing in Our Future: Asset Management at Wingecarribee Shire Coun-
cil’, Available at: https://www.engineersaustralia.org.au/sites/default/files/resource-files/2017-01/ea_
presentation_30_june_2016.pdf.

World Bank. (2019), ‘World Development Indicators: Size of the Economy’, Available at: http://wdi.worldbank.
org/table/WV.1.

Zaiontz, C. (2015), ‘Robust Standard Errors’, Available at: https://www.real-statistics.com/multiple-regression/
robust-standard-errors.

Zeileis, A., Koll, S. and Graham, N. (2020), ‘Various Versatile Variances: An Object-Oriented Implementation of
Clustered Covariances in R’, Journal of Statistical Software, 95 (1), 1–36. https://doi.org/10.18637/jss.v095.i01

� 2022 The Authors. Economic Papers; A journal of applied economics and policy published by John Wiley &
Sons Australia, Ltd on behalf of The Economic Society of Australia.

2022 SUSTAINABILITY OF REMOTE COUNCILS 127

 17593441, 2022, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1759-3441.12334 by U

niversity O
f N

ew
 E

ngland, W
iley O

nline L
ibrary on [26/03/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1093/cjres/rsp028
https://doi.org/10.1108/17410400510604584
https://doi.org/10.1108/17410400510604584
https://fdocuments.net/document/national-financial-sustainability-study-of-local-government-national-financial.html
https://fdocuments.net/document/national-financial-sustainability-study-of-local-government-national-financial.html
https://doi.org/10.1177/1536867X0900900106
https://doi.org/10.1080/10361146.2012.704008
https://www.agd.sa.gov.au/sites/default/files/database_reports_2019-20.pdf
https://doi.org/10.1016/j.jom.2005.03.001
https://stats.idre.ucla.edu/spss/faq/coding-systems-for-categorical-variables-in-regression-analysis-2/#SIMPLE%2520EFFECT%2520CODING
https://stats.idre.ucla.edu/spss/faq/coding-systems-for-categorical-variables-in-regression-analysis-2/#SIMPLE%2520EFFECT%2520CODING
https://doi.org/10.1177/1035304613482819
https://doi.org/10.1214/aoms/1177732360
https://www.engineersaustralia.org.au/sites/default/files/resource-files/2017-01/ea_presentation_30_june_2016.pdf
https://www.engineersaustralia.org.au/sites/default/files/resource-files/2017-01/ea_presentation_30_june_2016.pdf
http://wdi.worldbank.org/table/WV.1
http://wdi.worldbank.org/table/WV.1
https://www.real-statistics.com/multiple-regression/robust-standard-errors
https://www.real-statistics.com/multiple-regression/robust-standard-errors
https://doi.org/10.18637/jss.v095.i01

	1. Intro�duc�tion
	2. Mea�sure�ment of Finan�cial Sus�tain�abil�ity
	3. Char�ac�ter�is�tics of Remote Coun�cils
	4. Empir�i�cal Method�ol�ogy
	4.1. Sam�ple
	4.2. Depen�dent Vari�ables
	4.3. Explana�tory Vari�ables
	4.4. Sta�tis�ti�cal Instru�ment

	5. Dis�cus�sion of Results
	6. Con�clu�sion
	 Acknowledgement
	 Con�flict of Inter�est State�ment
	 Ref�er�ences
	ecpa12334-bib-0001
	ecpa12334-bib-0002
	ecpa12334-bib-0003
	ecpa12334-bib-0004
	ecpa12334-bib-0005
	ecpa12334-bib-0006
	ecpa12334-bib-0007
	ecpa12334-bib-0008
	ecpa12334-bib-0009
	ecpa12334-bib-0010
	ecpa12334-bib-0011
	ecpa12334-bib-0012
	ecpa12334-bib-0013
	ecpa12334-bib-0014
	ecpa12334-bib-0015
	ecpa12334-bib-0016
	ecpa12334-bib-0017
	ecpa12334-bib-0018
	ecpa12334-bib-0019
	ecpa12334-bib-0020
	ecpa12334-bib-0021
	ecpa12334-bib-0022
	ecpa12334-bib-0023
	ecpa12334-bib-0024
	ecpa12334-bib-0025
	ecpa12334-bib-0026
	ecpa12334-bib-0027
	ecpa12334-bib-0028
	ecpa12334-bib-0029
	ecpa12334-bib-0030
	ecpa12334-bib-0031
	ecpa12334-bib-0032
	ecpa12334-bib-0033
	ecpa12334-bib-0034
	ecpa12334-bib-0035
	ecpa12334-bib-0036
	ecpa12334-bib-0037
	ecpa12334-bib-0038
	ecpa12334-bib-0039
	ecpa12334-bib-0040
	ecpa12334-bib-0042
	ecpa12334-bib-0043
	ecpa12334-bib-0044
	ecpa12334-bib-0045
	ecpa12334-bib-0046
	ecpa12334-bib-0047
	ecpa12334-bib-0048
	ecpa12334-bib-0049
	ecpa12334-bib-0051
	ecpa12334-bib-0052
	ecpa12334-bib-0053
	ecpa12334-bib-0054
	ecpa12334-bib-0055
	ecpa12334-bib-0056
	ecpa12334-bib-0058
	ecpa12334-bib-0059


