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Executive Summary
Complementing the scarce economic literature about local impacts of energy extraction booms,
this paper empirically investigates economic outcomes related to the new coal seam gas (CSG)
industry located across southern Queensland. This Australian state has seen an unprecedented
inflow of investments into the extraction of this previously unexploited unconventional natural gas
over the last decade. We analyse census data to study income and employment effects associated
with the CSG boom, exploiting the quasi-experimental conditions provided by CSG extraction areas
(treatment regions), and regions without this development (control regions). Findings show that
treatment regions have higher income growth than control areas during 2001–2011, for families
residing locally and for individuals present on census night. Employment in the mining sector also
shows higher growth as has non-mining employment in some areas. We include comparisons
between CSG areas with no major mining history (the Surat basin) and CSG areas where mining
was important before the CSG boom (the Bowen basin), in order to better understand boom effects
in areas with different initial mining industry importance in their economies.
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1 Introduction
As the world economy is in a phase of large and increasing demand for energy and new
technology has eased the extraction and transportation of natural resources, different regions
across the globe are experiencing new investments targeting the extraction of fossil fuels. This
energy scenario has converted previously uneconomic reservoirs into new potential sources of
profit, transforming regions that were not related to fossil fuel extraction to the locus of large
investments in drilling and mine openings. These new sources of wealth are commonly seen by
markets and regional planners as employment generators and income boosters that can improve
the living standards of a region. However, resource windfalls are not always translated to positive
outcomes for communities hosting the resource extraction industry, as most of the generated
income can flow out of the region as non-resident workers spend part of their incomes elsewhere,
and employment numbers can be negatively affected in non-mining sectors. The so-called
“resource curse” is an outcome generally associated with national effects, but that can also occur
in local areas (James & Aadland 2011).
Compared to the growing body of literature focusing on the economic impacts of resource
windfalls at national levels, fewer studies have evaluated its potential impacts within countries.
This is an important gap considering that, empirically, ex-post economic evaluations of resource
booms can be much more reliable and informative than multinational studies (van der Ploeg
2011). Considering this point and improving empirical identification strategies by using the quasiexperimental conditions provided by resource endowments, recent economic studies have paid
more attention to understanding the local consequences of resource booms. Starting with Black et
al. (2005), who analyse local economic impacts of the coal boom and bust in the US, a handful of
studies have provided evidence about economic effects associated with resource extraction booms
at local levels (Caselli & Michaels 2013; Marchand 2012; Weber 2012). Our study follows this
quasi-experimental literature and complements it by providing an analysis of impacts associated
with a current boom of a newly exploited unconventional natural gas in Australia: coal seam gas
(CSG) – also known as coal bed methane.
The CSG boom in Australia has occurred principally across southern Queensland, a region that
during the last decade has seen an unprecedented inflow of investments into the extraction of this
fossil fuel. Empirically exploiting the quasi-experimental conditions of the CSG development across
the region, and using 2001 and 2011 census data at Statistical Local Areas level (subregions within
the state), we evaluate the boom by analysing how income and employment indicators behave
between treatment regions (areas where CSG wells have been largely dug) and control regions
(areas with no CSG development). In addition, considering the location of the CSG industry across
the state (clustered over two basins: the Surat and Bowen Basins), we also provide insights into the
differential effect of the boom on areas where mining was not a common feature in the past (the
Surat Basin) versus regions with a mining industry that was well established before the CSG boom
started (the Bowen Basin). By focusing on these basins, we provide new evidence that complements
previous studies analysing the impacts of resource extraction industries across these regions (e.g.
Rolfe et al 2011; Rolfe 2013; Schandl and Darbas 2008).

2 Energy boom, local impacts and the CSG case
As a result of global economic and population growth, prices of non-renewable resources such as
fossil fuels have risen during last decades. This scenario, together with a reduction in
transportation costs (spurred by gas liquefaction technology and the use of large vessels for
intercontinental trade), and better technologies for extraction (translated into more efficient
drilling and extraction processes), has seen unexploited reservoirs of traditional and
unconventional fossil fuels converted to profitable sources of energy. Under these conditions,
unconventional natural gas sources such as shale gas, tight-gas and CSG, have become new and
increasingly important resources within the energy industry.
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As unconventional gas becomes profitable to exploit, regions that traditionally were not part of the
energy industry locus are becoming strategic areas of production. This new source of wealth for
richly-endowed regions has raised questions about the real benefits and costs that resource
extraction can bring. Past experience has shown that resource windfalls can bring important
benefits in terms of employment, income and trading gains (Gregory 2012); however, economic
outcomes are not always beneficial for nations, or to the communities hosting the resource
extraction industry, as consequences of the so-called natural resources curse and other
unintended socioeconomic outcomes (van der Ploeg 2011).
The economic impacts of a resource extraction boom can create social concerns at national and
regional scales. Nationally, concerns can relate to international corporations that export resource
extraction-based profits overseas. Regionally, concerns often arise about the capacity of regions to
retain resources (either the resource itself or the revenues generated by this) that are otherwise
likely to flow to capital cities or other non-extractive regions of the country. Abstracting from –
often considerable – environmental externalities that can disrupt the functioning of local
communities, common outcomes to evaluate in resource extraction regions are local job creation,
both within the resource sector and in non-mining sectors (Marchand 2012), personal income
(Weber 2012) and housing affordability (Hajkowicz et al. 2011).
Theory suggests that the main direct local impact of a resource boom is a sharp increase in the
demand for labour to cover the expanding extractive sector, which will tend to rapidly increase
local wages (Corden & Neary 1982). This potential employment and income effects are also likely
to generate spillovers into other sectors as the additional income , now available in local economies
will increase the consumption of non-tradables (local goods), generating then employment into
these sectors1. By contrast, during a resource boom, adverse employment effects are likely in the
local tradable sector, namely manufacturing – potentially higher wages payed by mining can
produce a migration of labour from the local manufacturing to the extraction sector (Marchand
2012). Although other socioeconomic consequences of resource windfalls, such as housing
affordability, are likely to arise in local areas, we focus this study on testing these primary
economic outcomes: income and employment effects.

2.1 Empirics and evidence of resource windfalls’ local impacts
The empirical economic literature includes many studies examining the economic impacts of
natural resource windfalls at national level, commonly employing multi-country samples in
econometric models attempting to explain the occurrence, causes and potential consequences of
the natural resource curse – see Frankel (2010) and van der Ploeg (2011) for surveys of this
literature. In contrast, the availability of ex-post studies evaluating local impacts of resource
booms is much less abundant. This is an important gap in the literature, as it has been stated that
to better understand the real economic effects of natural resource windfalls “The road forward
might be to exploit variation within a country where variables that might confound the
relationship between resources and macroeconomic outcomes do not vary and the danger of
spurious correlation is minimized” (van der Ploeg, 2011, p.3). Thus, the main advantage of withincountry studies is that they do not present the common confounding factors of cross-country
models, so there is less need to control for openness to trade, institutional or political differences
and it avoids the need to look at the resource effect through an aggregation lens (James & Aadland
2011).
Although less problematic than cross-country models, the empirical identification of resource
boom impacts remains a challenge in local level studies. Providing a novel approach to address
this issue, Black et al. (2005) use the quasi-experimental conditions of the coal industry in the US
Additional income effect, besides potential higher w ages pay ed by the extraction firms, can be generated by the inflow o f
financial assets generated by these firms as local taxes and as pay ments for landow ners’ compensation. This last source is
more likely to happen in the case of natural gas and oil, w here w ells are distributed across space and therefore across
multiple priv ate land sites.
1
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to evaluate the impacts of the coal boom and bust of the 1970s and ‘80s across US counties.
Based on the percentage of earnings of local economies coming from the coal industry, these
authors -found that the coal boom translated into more jobs and income for local dwellers, while
the bust had no major negative effects. Using a similar approach, Marchand (2012) analyses local
effects of the energy price boom (and bust) in provinces of Western Canada, also finding higher
income growth and employment levels in areas hosting the energy industry versus comparable
provinces elsewhere in Canada during the price boom
Also using quasi-experimental frameworks, Caselli & Michaels (2013) find for Brazilian
municipalities that once oil was discovered and extraction had started the services sector of the
local economy expanded and household income increased by 10 per cent (Caselli & Michaels
2013). Analysing a different fossil fuel commodity, Weber (2012) studie d the natural gas boom in
the US, observing how expansion of gas production affected employment, income and poverty
across counties in the states of Wyoming, Texas and Colorado between 1998 and 2008. He found
that the natural gas boom produced a mild income effect across counties hosting the industry,
which appeared to be more focused on households in the upper half of the income distribution.
On employment, Weber (2012) found that for each extra million dollars generated by the gas
industry, there were 2.35 more jobs generated in the average production county.
To contribute to this literature and shed some light on a current resource boom, we employ a
quasi-experimental approach to study the CSG development in Australia. We differ from these
previous studies on two points. First, we analyse a previously unexploited unconventional natural
gas (CSG). Second, we compare the impacts of CSG development on a region that has a history of
mining (Bowen Basin) with that of a region in which little mining has previously occurred (Surat
Basin).

2.2 Australia and the CSG industry in Queensland
Mining has historically played a major role in the Australian economy and continues to do so
(Schandl et al. 2008). Mining exports have grown from around a third to around a half of all
Australian exports (by value) over recent decades (Reeson et al. 2012). The mining boom from
around the early 2000s to the time of writing has raised concerns amongst policy analysts over
how the boom has affected the nation, beyond the profit margins of individual companies and
their shareholders (Richardson & Denniss 2011). Debates over the two / three speed economy
effect (Corden 2012) and distributing royalties to regions are examples of public concern over the
need to carefully manage resource endowments to ensure a wider distribution of economic
benefits (Measham et al. 2013). Accordingly, the new booming CSG industry in Queensland offers
many opportunities and challenges (Schandl et al. 2008).
In Australia, Queensland possess 95 per cent of the country’s total economic demonstrated
resources (EDR) of CSG. In 2008, this reservoir was reported to be 15.1 trillion cubic feet (GA and
ABARE, 2010). Despite this large reservoir, CSG has only recently become part of the resource
extraction portfolio in Queensland. As a consequence of high international prices and better
technologies, commencing in early 2000’s the CSG industry started embracing significant areas of
the state, but especially the Surat and Bowen Basins (see Figures 3.1 and 3.2). The Surat Basin
encompasses more than 60 per cent, and the Bowen Basin around 35 per cent, of Australia’s total
CSG EDR known by 2008 (GA and ABARE, 2010). As of 2011, the CSG boom has established over
4,000 wells in Queensland. However, the boom is far from over as up until 2008 around one per
cent of the total reservoir has been exploited (GA and ABARE, 2010) and new evidence has
suggested that the CSG EDR can even double previous estimates (GA, 2012).
The enormous growth in CSG development observed since mid-2000s can be considered an
important boom for both the Surat and Bowen Basins, and worth analysing in detail. For our
analysis we consider regions where the CSG industry is located as ‘treatment areas’ receiving this
exogenous shock (CSG boom) and contrast their economic outcomes to comparable regions of
Queensland not participating in the CSG boom (control group). In addition, one important attribute
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of our case study is the differences that the Surat Basin has compared to the Bowen Basin in terms
of mining history. This difference allows us to evaluate the economic impacts of the boom over
areas that had no major mining activity (Surat Basin) to areas with a large mining presence before
the boom (the Bowen Basin).

3 Methods
To evaluate local economic impacts associated with CSG development in southern Queensland, we
exploit the empirical quasi-experimental conditions that this energy extraction development
presents. This boom can be considered a quasi-experiment for evaluation purposes because of
three main (non-endogenous) characteristics: it is happening over natural CSG reservoirs, it has
been triggered by external (mostly non-Australian) demand and it has been exploited by
investments by companies that are not based in the area of extraction (non-local investments).
Given these characteristics, we claim that the treatment effect of the CSG boom can be captured by
identifying regions with a high number of extraction points (CSG wells). We approach this idea by
identifying the location of CSG wells, based on geospatial data available from the Department of
Natural Resources and Mines of the Queensland Government (DNRM, 2012), across Statistical Local
Areas (SLAs) of Queensland2. SLAs are subregions of local government areas (LGAs) in Australia
and are the smallest regional unit for which census data can be retrieved across years. For this
study we use SLA 2011 boundaries, for which census time series data are available for 2001, 2006
and 2011 (OESR, 2012). Figure 3.1 shows the distribution of the SLAs across the state and Figure
3.2 shows the location of CSG wells established between 2001 and 2011.

2

These w ells include exploration, appraisal and extraction w ells.
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Figure 3.1. Queensland SLAs and loc ation of Bowen and Surat Basins.
(Sourc e: Own elaboration with data from ABS (2012a) and DNRM (2012)).

Figure 3.2. CSG wells, c ontrol and treatment groups to 2011.
(Sourc e: Own elaboration with data from ABS (2012a) and DNRM (2012)).
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Table 3.1 depicts in numbers the CSG wells shown in Figure 3.2. The various wells in Queensland
are scattered across 43 different SLAs. As mentioned, to select our treatment region we focused
on SLAs encompassing the vast majority of the CSG related wells in our data. From the 43 SLAs
with wells, the upper third (14 SLAs) include 96 per cent of the total wells in the state. We select
these 14 SLAs as our treatment group. Given that CSG development has been most rapid since the
mid-2000s, we can infer the economic impacts by comparing changes in indicators for the period
2001 to 2011 between this treatment group and a comparison group.
Table 3.1. CSG wells and share of mining employ ment ac ross SLAs and state totals

Treat ment SLAs Treat ment SLAs Cont rol
on Surat Basin
on Bowen Basin group SLAs
(n=8)
(n=6)
(n=81)

All
Queensland

Number of CSG wells
located across SLAs to
2012†

2,976

1,765

160

4,934

Average share of mining in
total industry employment,
2001

0.015

0.249

0.023

0.012

Average share of mining in
total industry employment,
2006

0.025

0.300

0.033

0.017

Average share of mining in
total industry employment,
2011

0.067

0.346

0.048

0.026

†

Data deriv ed from DNRM (2012) geographic data using Arc GIS 9.1. Values inc lude exploratory , appraisal and
extrac tion wells. The 160 wells in the c ontrol group are sc attered ac ross 21 different SLAs.
Sourc e: Own estimations with data from DNRM (2012) and OESR (2012).

To create the comparison group, we selected Queensland SLAs based on one main criterion:
population density in 2001 (the base year)3. Among the 475 SLAs in Queensland, population
density in 2001 varied from 0.004 to 5,483.762 persons per square kilometre. In our treatment
group population density varies from 0.109 (d1) to 3.896 (d2), so we decided to trim our control
group (CG) to SLAs in the 2001 population density range of ½d1 ≤ CG ≤ 2d2 4. With this approach
we remove sparsely habited and highly dense SLAs from our analysis sample. Our control group is
then formed by 81 SLAs, which including the treatment SLAs gives us a cross -sectional sample of
95 SLAs (Sample 1 Tables 4.1) containing 15 per cent of the state’s total population in 20015.

3.1 Variables and models
We evaluate the boom potential impacts on economic indicators considering data availability from
the Australian censuses. Thus, we focus our attention on understanding changes in median total
personal income, median total family income and mining and non-mining employment between
2001 and 2011, with statistics reported in Tables 3.1 and 3.2 – we also include state level values
for comparison purposes. We chose 2001 as the starting point because the vast majority of the
CSG development in Australia, so far, started during the mid-2000s, so economic consequences in
3

Population density is more informativ e than total population because SLA siz es v ary across space.

4

We also excluded SLAs corresponding to islands from our analy sis: Torres Strait SLAs, Mornington and Moreton Island.

The trim actually gave us 77 SLAs, but in order to reach exactly the 15 per cent of Queensland population in 2001 w e
included four extra SLAs in our sample: the next tw o ranked SLAs in both the top and bott om limits of our population
density range. Lists of all SLAs included in our treatment and control groups are prov ided in Tables A1 and A2,
respectiv ely, in the appendix.
5
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the extraction regions should be observable looking at changes between 2001 and 2011 (at least
changes occurring in the medium-term). We hypothesise that the CSG boom will have positive and
significant effects on each of these indicators.
Our empirical strategy includes covariates that may affect the changes in income and employment
indicators across space. By controlling for potential endogeneity in the covariates by using
beginning of the period levels, we use a model given by:
(1)

ln(𝑦2011,𝑖 ) – ln(𝑦2001,𝑖 ) = α + β 𝑇𝑖 + θ’ 𝑿2001,𝑖 + φ 𝑑𝑖 + 𝑒𝑖 ,

where i denotes an SLA and e is an idiosyncratic error term. T is our binary treatment variable
receiving the value of 1 if the SLA belongs to one of the 14 treatment SLAs, and 0 otherwise, y is
our outcome of interest (either income or employment levels) and X a set of control variables given
by 2001 levels of the median per capita income, population density and the proportion of the
population with university degrees. We also include in X the proportion of employment in the
agricultural and manufacturing sectors over all sectoral employment (see Table 3.2 for summary
statistics). The covariates in X are included to control for initial levels of income, agglomeration
effects, human capital and the importance of agriculture and manufacturing acros s local
economies, respectively; d is the distance (in km) of the respective SLA to Brisbane, the capital and
largest city in Queensland6. We include d in order to control for the spillover and agglomeration
effects that the Brisbane economy spatially produces over the rest of the state.
At the end our primary interest lies in the direction (sign) and significance to be obtained for β,
which will signal the associated CSG boom effect. Thus, the estimated coefficient will show the
difference treatment – control in terms of the analysed dependent variables. In other words, it will
measure the differential growth that the treatment (CSG boom) SLAs have on their income and
employment 2001–2011 change, compared to the change in these indicators across control (nonCSG boom) SLAs.
Table 3.2. Summary statistic s of selec ted indic ators ac ross SLAs and for the whole state, 2001 and 2011

Treat ment SLAs
(n=14)†

Cont rol SLAs (n=81)†

All Queensland

2001

2011

2001

2011

2001

2011

Median per capita
income ($, weekly)

424.1
[131.0]

817.6
[377.7]

312.3
[82.2]

486.9
[160.3]

359

584

Median family
income ($, weekly)

943.1
[294.9]

1,672.3
[664.6]

727.1
[182.7]

1,146.1
[370.4]

871

1,453

Share of agriculture
in total industry
employment

0.314
[0.152]

0.206
[0.120]

0.218
[0.141]

0.155
[0.118]

0.049

0.028

Share of
manufacturing in
total industry
employment

0.047
[0.035]

0.049
[0.042]

0.076
[0.043]

0.068
[0.040]

0.105

0.084

Av erage [standard dev iation]. ($) Australian Dollars in nominal v alues.
Sourc e: Own c alc ulations with data from OESR (2012).
†

The distance is measured from the geographic centroid of each SLA poly gon to the poly gon of the Local Gov ernment Area
of Brisbane.
6
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3.2 Employment spillovers
We are also interested in evaluating the potential positive and / or negative employment spillover
effects of the CSG boom. The resource curse literature claims that one negative effect of resource
extraction booms is the migration of labour from the traded sector (local manufacturing) to the
resource extraction industry. On the other hand, positive spillover effects are expected in
employment in non-tradable sectors. Demand for local goods can increase due to the new miners
(and income) coming to local areas. To analyse this point we employ an estimation by following
the specification provided by Moretti (2010), which captures the number of jobs in different
sectors created by new tradable goods sector employment –in our case mining. Thus we apply the
following estimation,
ln(𝐸𝑠2011,𝑖,𝑠 ) – ln(𝐸𝑠2001,𝑖,𝑠 ) = α + ѱ [ln(𝐸𝑚2011,𝑖 ) – ln(𝐸𝑚2001,𝑖)] + 𝑒𝑖 ,

(2)

where Es is total non-mining employment in a particular sector s (manufacturing, construction,
professional services, retail or services), and Em is total mining employment 7. The coefficients ѱ to
be obtained from the different regressions (one regression for each sector), will indicate the
elasticity of the respective sectoral job growth to changes in mining employment in the same
region, from which we can calculate the respective new jobs added by each additional mining job
created (Moretti 2010). Also following Moretti (2010) we employ a two-stage least square (2SLS)
specification to estimate these Elasticities, but based on an instrumental variable (IV) identifying
the treatment areas as in Black et al. (2005) and Marchand (2012). This IV procedure is done in
order to empirically isolate the change in mining employment associated with the treatment, i.e.,
the CSG industry development. Thus, to capture the treatment effect in (2), we use the number of
CSG wells located across SLAs as IV.

3.3 Considering the resource extraction baseline: Bowen versus
Surat Basins
It is important to make two distinctions about the basins where the CSG development has been
taking place. The Bowen Basin is an area where other types of mining, including the extraction of
conventional energy resources, have been a common feature for decades. As seen in Table 3.1, in
2001 the percentage of mining employment over total industry employment across the Bowen
treatment SLAs was 23 per cent, which clearly signals dependence on resource extraction in the
local economy. On the other hand, the percentage of mining employment was only around one per
cent in the treatment SLAs belonging to the Surat Basin, an area in which mining industry activity
has been limited before the CSG boom.
Considering these ‘resource extraction’ initial conditions, it is worth analysing whether the CSG
boom has been associated with fewer or more e ffects across the Surat and Bowen Basins. We
empirically check this in alternative regressions that exclude Bowen Basin SLAs from our sample,
leaving us a set of 86 SLAs (Sample 2 in Table 4.1)8.

3.4 Other resource boom regions
An important issue to consider when analysing a particular resource boom such as that involving
CSG, is the potential increase in other resource extraction industries across the control group. The
main idea of our quasi-experimental approach is to evaluate CSG boom effects by comparing
treatment areas to areas without this energy resource that could act as counterfactuals, which may
7

We used (Es +1) across all observ ations in order to av oid problems w hen transforming data to logarithms.

We remov ed six and three Bow en Basin SLAs from our treatment and control groups, respectiv ely. Bow en Basin SLAs are
defined by SLAs located in the LGAs of Banana, Central Highlands, Isaac and Woorabinda. The Surat Basin is defined by the
LGAs of Maranoa, Toow oomba and Western Dow ns (see Figure 3.1 for their location).
8
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show us what would have occurred in the CSG areas in the absence of the boom. So, in order to
better distinguish the potential CSG boom effect in local economies it is important to consider
counterfactuals not showing a similar boom, even if they come from different types of mining.
In recent years the state of Queensland, as well as the rest of Australia, has experienced a
considerable mining boom. According to census data, people working directly for the mining
industry in Queensland increased 174 per cent (135 per cent in Australia) between 2001 and 2011
(ABS, 2012b). In order to consider SLAs that have not experienced important mining boom
economic effects, we provide alternative estimations for a sample trimming our comparison group
by excluding SLAs where the growth in mining employment has been higher than the state total
change between 2000 and 2010 (> 170 per cent)9. We denote these removed regions as MiningBoom SLAs, and their exclusion leaves us with a subsample of 48 SLAs (Sample 3 in Table 4.1).
All results provided in the following section are estimated using clustered standard errors in order
to control for the potential spatial autocorrelation within functional economic regions. In our case
we define these regions by LGAs, which are subregions that nest all SLAs across the state 10.

4 Results
We report in Table 4.1 results for the coefficient β in equation (1) – a complete set of results are
provided in Table A3 of the appendix.11 Results show the differential growth that the CSG boom
areas (treatment) are reporting in contrast to comparable areas where the CSG boom has not taken
place (control). This ‘treatment effect’ is reported for median total personal and family income and
for mining and non-tradable (local goods) sectoral employment. Thus, the values reported are
equal to the differential growth on the 2001 to 2011 change in these indicators between treatment
and control groups, other things equal.

Only tw o out of the 14 SLAs in our original treatment group had less than 170 per cent mining employ ment grow th in
2001 to 2011 (both SLAs belonging to the Bow en Basin).
9

10

There are 48, 44 and 32 LGAs in Samples 1, 2 and 3, respectiv ely.

11

Data and code to replicate results are av ailable upon request.
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Table 4.1. Differential growth in inc ome and employ ment indic ators between treatment and c ontrol groups,
2001 to 2011.

Sample 1: SLAs
t rimmed by
Populat ion Density

Sample 2: Sample 1
excluding Bowen
Basin SLAs

Sample 3: Sample 2
excluding MiningBoom SLAs

Median per capita
income

0.237 (0.074)***

0.163 (0.093)*

0.185 (0.087)**

Median family income

0.152 (0.049)***

0.110 (0.064)*

0.124 (0.060)**

Mining employment

0.313 (0.173)*

0.437 (0.157)***

0.449 (0.185)**

Non-tradable sector
employment†

0.321 (0.129)**

0.330 (0.169)*

0.293 (0.175)

Observation

95

86

48

Notes: Values are OLS estimations for treatment effec ts [c oeffic ient βin equation (1)]. Results c an be direc tly
interpreted as the perc ent differenc e, between treatment and c ontrol group, in the respec tiv e indic ator’s
growth rate. All regressions c ontrol for 2001 lev els of population density , median per c apita inc ome,
perc entage of people with univ ersity degree, shares of agric ultural and manufac turing employ ment, and the
distanc e (km) of the respec tiv e SLA to Brisbane (c omplete set of results prov ided in online supporting
information). Robust c lustered standard errors at LGA lev els in parentheses. *p < .10. **p < .05. ***p < .01.
†
Non-tradable sec tor inc ludes employ ment in c onstruc tion, professional serv ic es, retail trade,
ac c ommodation, rental agenc ies, transport and ‘other serv ic es’.

The first two rows in Table 4.1 report the income effect related to the CSG boom. Evidence shows
that between 2001 and 2011 the median personal (family) income in the treatment areas has
increased 24 per cent (15 per cent) more than the control SLAs of Sample 1. Interestingly, the
differential effect is somewhat less pronounced (in magnitude and significance) when we consider
only Surat Basin SLAs in our treatment group.
Our results for employment show that mining employment has grown 31 per cent more in the
average treatment SLA compared to the comparison group. In this case, the effect over the Surat
Basin is more pronounced (in magnitude and statistical significance), where mining employment
has grown 45 per cent more than comparable rural areas of Queensland.
Looking at spillover effects, namely the growth in non-mining employment, results show that
treatment SLAs reported a 32 per cent higher increase in non-mining employment compared to the
control group. However, these results are less statistically significant when the Bowen Basin is
removed from the analysis, and undistinguishable from zero when removing Mining-Boom SLAs
from the control group (Sample 3).

4.1 Employment spillover effects
Taking into account that the Surat basin is where the CSG boom has been more pronounced
(considering the number of wells and the growth in mining employment in the area), to further
analyse this apparent negligible effect we break down the local goods sector into construction,
professional services, retail trade and services, and estimate local job multipliers for each of these
sectors for sample 3.
Table 4.2 reports the 2SLS results for employment spillovers. For the case of local (non-tradable)
goods employment, only two sectors show statistically significant elasticities at the ten percent
level: construction and professional services. The elasticity reported for construction indicates that
a ten percent increase in the number of mining jobs in an SLA is associated with an 8.3 per cent
increase in construction employment. Since on average (over the sample) there were 1.7
construction jobs for each mining job in 2001, the estimated elasticity implies that for each
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additional CSG job in a given SLA, 1.4 jobs are created in the construction sector in the same SLA.
In the case of professional services there were only 0.6 jobs in this sector for each mining job in
2001, which translates that for each new CSG job in an SLA, 0.4 new professional services jobs
were created in the SLA. Elasticities for retail trade and services are statistically indistinguishable
from zero. In the last row of Table 4.2 we include manufacturing (tradable goods sector)
estimations in order to evaluate potential migration of labour from this sector to the labour
demanding CSG industry. Results do not show a statistically significant effect of job spillovers in
the manufacturing sector.

Table 4.2. CSG employ ment spillov ers ov er different sec tors

Elasticity

Additional job for each
new CSG job

Local goods sector
Construction

0.832 (0.426) *

1.412

Professional services

0.704 (0.259) **

0.412

Retail trade

0.011 (0.140)

0.024

Services

–0.205 (0.230)

–0.732

0.068 (0.199)

0.160

†

Traded sector
Manufacturing

Notes: Elastic ity v alues are 2SLS estimations for c oeffic ient ѱ in equation (2). The number of CSG wells in an
SLA is used as instrument for the log c hange of mining employ ment. Values estimated using sample 3 (n =
48). F-stat first-stage = 10.74. Robust c lustere d std. errors at LGA lev els in parentheses. *p < .10. **p < .05.
†
Serv ices sector inc lude employ ment in ac c ommodation, rental agenc ies, transport and ‘other serv ic es’.

5 Discussion of results
The results demonstrate that the coal seam gas boom is associated with higher income growth in
areas hosting the industry, compared to non-CSG regions. One important issue to consider when
interpreting these results, though, is that the 2001-2011 Australian census time series data are
only available based on place of enumeration. Therefore, in the case of personal income, results
may overestimate the CSG boom income effect at local level, as mining workers residing
temporarily in CSG areas may pull the median upward. Several studies have considered this issue,
whereby local residents are potentially excluded from income benefits due to the high number of
non-resident workers who take their income back to their normal place of residence (Rolfe et al.
2007; Measham et al. 2013). However, income effects are also significant for families residing in
the region – the family income indicator does not consider families with members residing outside
of the household surveyed (OESR, 2012), therefore the associated income effect from the CSG
development is indeed showing higher growth for locally-residing families.
When looking at mining employment effects, the results are in line with expectations. However,
again it is important to note the differences in magnitude and significance of the effect between
the Bowen and Surat basins. After excluding the Bowen basin SLAs from the sample, the
differential growth increases noticeably, suggesting that Surat basin SLAs have grown more in
terms of mining employment. This result clearly signals that the initial condition of the Surat basin
has allowed the industry to grow more rapidly than in the Bowen basin, which is also encouraged
by more reservoirs concentrated in the Surat area. In this regard, the Surat basin faces more
challenges in terms of accommodating this rapidly growing number of workers, many of whom
come from other areas of the state and country.
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On the other hand, non-mining employment has also increased in the treatment area by 32 per
cent, compared to the control group. However, again when looking in more detail at the Surat
basin area, the result of sample 3 in Table 2 shows that job spillovers into non-mining
employment are negligible. This result is at least intriguing considering that the same sample
shows the highest growth in mining employment. However, after breaking non-mining
employment into different sectors, it can be noticed that local multipliers are taking effect for
construction and professional services sectors, as shown in Table 3. Thus our evidence suggests
that the CSG boom is at least generating more construction employment and jobs related to the
provision of technical services such as electricians and mechanics. Interestingly, even considering
the growing number of miners working in the area, retail trade, other local services and
manufacturing jobs do not show strong growth in the studied Surat basin SLAs, compared to the
control SLAs in sample 3.

6 Conclusions
The growth in CSG development in southern Queensland has been occurring very fast, but is far
from over. Better understanding of the current impact is a key issue in addressing benefits and
potential conflicts in the areas affected, especially when considering that the boom is in its initial
stages. Based on the analysis of the quasi-experimental conditions presented by CSG development,
this study identifies income and employment (in mining and non-mining activities) effects
associated with the CSG boom. In the average SLA hosting the CSG industry, family income has
grown 12 to 15 per cent more than in comparable areas of Queensland. Employment by the
mining sector has also grown faster across the CSG region. However, local job multipliers into
other non-mining areas are less consistent across space. Looking in detail at the Surat basin,
where most CSG wells have been placed, results suggest that positive job spillovers from the CSG
industry to the construction and professional services sectors have occurred.
Overall, the analysis demonstrates that the CSG regions of the Surat and the Bowen Basins show
benefits in terms of income and employment compared to non-CSG regions. However, further
research is needed to provide a fuller picture of the extent to which these regions experience
overall advantage from their CSG endowments. Future studies could consider how incomes are
distributed, how higher incomes may be offset by increased housing costs and other local
socioeconomic challenges likely to arise as consequences of natural resource booms.
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Appendix A Complimentary information
Table A 1. List of the 14 treatment SLAs, div ided by basins.

Bowen Basin
Banana

Broadsound

Bauhinia

Duaringa

Belyando

Nebo

Surat Basin
Bendemere

Millmerran

Bungil

Murilla-Wandoan

Chinchilla

Tara

Jondaryan

Wambo

Table A 2. List of the 81 SLAs used as c ontrol group (Sample 1).

Allora**

Douglas**

Kilcoy

Nanango

Aurukun

Eacham**

Kilkivan**

Napranum**

Balonne

Eidsvold

Killarney

N. Beaches-Pinnacles

Barcaldine

Emerald*

Kingaroy**

Peak Downs*

Beaudesert

Esk

Kolan**

Perry

Biggenden**

Farm

Kowanyama

Pittsworth

Blackall**

Fitzroy, Pt B**

Livingstone, Pt B**

Pormpuraaw

Boonah

Flinders

Lockhart River

Rosalie**

Booringa**

Gatton

Longreach**

Sarina**

Burdekin**

Gayndah**

Mackay, Pt B**

Southern Downs, West

Burnett Pt B**

Greenmount

Mapoon

Stanthorpe**

Cairns, Pt B**

Herberton**

Mareeba **

Umagico

Calliope, Pt B**

Hervey Bay, Pt B

Mirani**

Waggamba

Cardwell**

Hinchinbrook

Miriam Vale**

Warroo

Carpentaria

Hope Vale**

Monto

Whitsunday**

Clifton**

Ilfracombe

Mount Isa

Whitsunday, Bowen

Cloncurry

Inglewood**

Mount Morgan**

Wondai**

Cooloola

Injinoo

Mundubbera

Woocoo-Tiaro**

Crow's Nest**

Ipswich, South-West

Murgon**

Woodstock-Ross

Dalrymple

Isis**

Murweh**

Woorabinda*

Doomadgee
Notes: * denotes Bowen Basin SLA exc luded in Sample 2. **denotes Mining-Boom SLA exc luded in Sample 3.
See sec tion 3 in paper for more details about Bowen Basin and Mining-Boom SLA’s selec tion c riteria.
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Table A 3. Full set of results, inc ome and employ ment growth models, 2001 to 2011 (c omplement of Table 4.1 in paper).

Median t otal personal income

Median t otal family income

Mining employment

Sample 1

Sample 2

Sample 3

Sample 1

Sample 2

Sample 3

Sample 1

Sample 2

Sample 3

Sample 1

Sample 2

Sample 3

Treatment
(CSG areas)

0.237
(0.074)***

0.163
(0.093)*

0.185
(0. 087)**

0.152
(0.049)***

0.110
(0.064)*

0.124
(0.060)**

0.313
(0.173)*

0.437
(0.157)***

0.449
(0.185)**

0.321
(0.129)**

0.330
(0.169)*

0.293
(0.175)

Median
personal
inc., 2001
(x100)

-0.027
(0.042)

-0.097
(0.046)**

-0.123
(0.045)**

0.002
(0.030)

-0.033
(0.035)

-0.047
(0.038)

-0.222
(0.103)**

-0.231
(0.129)*

-0.238
(0.153)

-0.190
(0.084)**

-0.327
(0.062)***

-0.366
(0.065)***

Pop density, -0.005
(0.008)
2001

-0.003
(0.008)

0.004
(0.013)

-0.003
(0.008)

-0.000
(0.009)

0.004
(0.007)

0.010
(0.047)

-0.002
(0.047)

-0.101
(0.078)

-0.004
(0.012)

-0.010
(0.010)

-0.016
(0.016)

Percentage
Bachelors,
2001

0.041
(0.029)

0.052
(0.025)**

0.103
(0.032)***

0.013
(0.024)

0.016
(0.022)

0.043
(0.032)

0.135
(0.098)

0.158
(0.100)

0.162
(0.126)

-0.031
(0.050)

0.023
(0.035)

0.076
(0.043)*

Share of
manufct.
emp., 2001

0.573
(0.4198)

1.256
(0.417)***

1.462
(0.753)*

1.202
(0.442)***

1.59
(0.480)***

1.465
(0.576)**

1.989
(2.045)

2.258
(2.390)

1.523
(3.513)

-2.576
(1.352)*

-0.407
(1.026)

-0.2964
(1.403)

Share of
agricultural
emp., 2001

-0.421
(0.181)**

-0.115
(0.211)

-0.002
(0.319)

-0.090
(0.159)

0.089
(0.184)

0.168
(0.218)

0.814
(0.713)

0.577
(0.834)

-0.395
(1.148)

-1.214
(0.370)***

-0.631
(0.323)*

-0.619
(0.497)

Distance to
Brisbane
(x100)

-0.001
(0.005)

0.005
(0.005)

0.013
(0.008)

0.005
(0.004)

0.008
(0.004)*

0.012
(0.005)**

-0.025
(0.020)

-0.026
(0.023)

-0.066
(0.029)**

-0.008
(0.011)

0.010
(0.009)

0.01
(0.014)

Intercept

0.440
(0.065)***

0.446
(0.092)***

0.261
(0.156)

0.282
(0.078)***

0.284
(0.010)***

0.190
(0.138)

1.334
(0.417)***

1.357
(0.476)***

1.986
(0.723)**

1.585
(0.303)***

1.402
(0.233)***

1.387
(0.322)***

n

95

86

48

95

86

48

95

86

48

95

86

48

0.18

0.18

0.28

0.10

0.08

0.06

0.12

0.11

0.13

0.38

0.51

0.55

Adj. R

2

Non-t radable sector
employment †

Notes: Robust c lustered standard errors at Loc al Gov ernment Area (LGA) lev els are in parentheses. *p < .10. **p < .05. ***p < .01. Shaded results (first row) prov ided in Table
4.1 in paper.
†
Non-tradable sec tor inc ludes employ ment in c onstruc tion, professional serv ic es, retail trade, ac c ommodation, rental agenc ies, tra nsport and ‘other serv ic es’.
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