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BARRIERS TO THE DIFFUSION OF RENEWABLE ENERGY IN QUEENSLAND
ABSTRACT

Renewable energy (RE) is needed for the low-carbon future envisioned in the 2015 Paris
climate change agreement. This article comparatively evaluates the RE performance of two
states in Australia to show how government policies affect energy transitions. The ‘complex
systems’ perspective is used as a theoretical lens and it elucidates the constraints to RE
transitions. Ambitious targets at state level and sustained political support are required to
overcome the multi-dimensional barriers to RE transitions. However, given the complexity
of the energy system, governments should pursue collaborative efforts across states and with
various stakeholders to avoid conflicts. They need to address concerns about rising electricity
prices and energy security if the much needed decarbonisation of the electricity sector is to
take place.
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INTRODUCTION

Mitigating human-induced climate change is one of the greatest challenges facing society
today. There is a general recognition that deep cuts in greenhouse gas emissions (GHG) are
required in order to limit global warming over the 21st century to below 2°C relative to pre-
industrial levels (IPCC, 2014). Today’s energy supply is largely responsible for climate
change, acid rain and other negative impacts on health and the environment (Quaschning,
2016). Climate change can be mitigated by embracing renewable energy (RE) technologies,
using carbon dioxide capture and storage (CCS) technologies and reducing energy demand
(IPCC, 2014). The need for a global response to the threat of climate change was emphasised
by the United Nations” 21st Conference of the Parties (COP21) at the end of 2015 (the Paris
Agreement), although it failed to reach any legally binding agreement by any participating
country to reduce carbon emissions (UNFCCC, 2016). 2015 was a record year for renewable
energy and total capacity has now overtaken coal. The share of renewables in electricity is
expected to rise from 23% to 28% over 2015 to 2021 and most growth will be in four key
markets, China, the USA, EU and India (International Energy Agency, 2016). In contrast to
global trends, RE sources account for only 7% of electricity generation in Australia, although
its use has been increasing strongly in recent years (GeoScience Australia, 2017). Australia
has one of the most coal-and-gas dependent electricity supplies in the world and one of the
highest per capital rates of GHG emissions from the consumption of energy (Heard,
Bradshaw & Brook, 2015).

New RE sources (solar, wind, small hydropower, geothermal and bio-energy) have great
potential to contribute to global energy supplies and reduce global emissions. A transition to
renewable-based energy systems is looking increasingly likely as the costs of solar and wind
power systems have dropped dramatically in the past 30 years, and furthermore, policy
mechanisms to support the diffusion of renewables have evolved (Akella, Saini & Sharma,
2009). The social benefits of RE include improved health, work opportunities, greater self-
reliance, consumer choice and taking advantage of technological advances. The
environmental benefits include reduced air pollution, lower GHG emissions and maintaining
natural resources for the long term. Economic benefits include job creation in the
construction of new energy infrastructure and in operations and maintenance services (Akella
et al., 2009). A drawback with RE is its intermittency, in other words, it only operates when



weather conditions are favourable. However, it is argued that having a diversity of solar and
wind sites, using energy storage options, gas turbine plants and reducing demand peaks, will
protect the current reliability standard (Elliston, Diesendorf & MacGill, 2017).

This article addresses the challenges that a transition to RE poses for regional Australia. A
comparative case study of two states in Australia is outlined and recommendations for
improving RE planning are given. Given that much of Australia’s solar and wind resources
exist in rural areas of Australia with low population and marginal agricultural land (Climate
Council of Australia, 2016), there may be opportunities for rural communities to exploit clean
energy and avoid the externalities associated with coal. The social, environmental and health
impacts of coal mining on local communities have been well documented in the literature
(Morrice & Colagiuri, 2013).

The article is structured as follows. First, we provide a literature review on theoretical
explanations for energy transitions and we elaborate on barriers to energy transitions. We
introduce the complex systems perspective as a theoretical lens with which to explore energy
transitions. Next, the research methods section contains an account for the methodology,
including the case study selection and data analysis. This is followed by a presentation of the
data findings and a discussion. We end this paper with conclusions and a reflection on the
prospects for RE development in Australia and in other countries.

LITERATURE REVIEW AND THEORY
Energy transitions and barriers to renewable energy

Australia has considerable natural advantages in RE, but its electricity sector is one of the
most carbon-intensive in the world (Clean Energy Council, 2015). The topic of RE has
generated a considerable body of academic work, but this is divided between several
disciplines such as engineering, economics, political science and sociology. Economic
historians have played a key role in understanding the drivers of past energy transitions (such
as the rise of coal). Theoretical concepts such as technology life cycles have been useful in
explaining energy transitions (Grubler, 2012). There is a growing body of literature on energy
transitions (Aradjo, 2014), where a transition is defined as a shift in socio-technical systems
(Geels, 2004), which unfolds over a long time-span and requires far-reaching changes along
different dimensions including technological, organisational, political, economic and socio-
cultural (Markard, Raven & Truffer, 2012). Government policies and regulation play a
significant role in stimulating, or obstructing, the development of new energy markets (Biggs,
2016). As Jacobsson & Bergek (2004) note, institutional change lies at the heart of energy
transitions and it is a multi-faceted process, including market regulations, tax policies, value
systems and R&D policy. Germany, which is Europe's largest economy, is seen as a leader in
supporting RE. Its energy transition has had a positive net effect on its economy (Blazejczak,
Braun, Edler & Schill, 2014). However, the transition was not an easy one. According to
Jacobsson & Lauber (2006), a “battle over institutions’, including alterations in research and
development (R&D) policy, was needed to overcome opposition from nuclear and coal
interests, along with reluctant governments.

Identifying barriers to transitions is a strong theme in the energy literature. Inertiais a
barrier, stemming from the investment in durable and capital intensive assets (Markard,
2011). Sustainability challenges are aggravated by strong path dependencies and carbon lock-
ins (Unruh, 2000). Meadowcroft (2009, p. 329) argues that: “Society can become trapped in



sub-optimal outcomes. Incumbent technologies enjoy huge advantages...and since economic
strength (investment, income, exports, employment) can be converted into political influence,
they can place substantial hurdles in the path of nascent rivals. Market barriers are largely
the domain of the economist and a market barrier is defined by Owen (2006, p. 633) as
“anything that slows the rate at which the market for a technology expands.” Market barriers
include uncompetitive market price, high cost of finance, poor information, buyer’s risk,
regulation and technology-specific barriers (Owen, 2006; Painuly, 2001). The AKTESP
framework (Trudgill, 1990) is useful in explaining barriers to solving environmental
problems and the acronym stands for agreement; knowledge; technology; economic, social
and political factors. Several reports have highlighted the technical challenges that need to be
overcome in the Australian market (Belz & Owen, 2010; Deloitte, 2015), but the Australian
Energy Market Operator has identified no fundamental barriers to securely operating with
high renewables (AEMO, 2016). Regulatory and financial barriers exist, such as
inconsistencies between states on issues such as network connection costs; licensing and
approval processes (Jones, 2009); administrative hurdles; delays in project approvals; high
capital costs and insufficient financial incentives (Martin & Rice, 2012).

There are a wide range of policy options for tackling market barriers (Byrnes, Brown, Foster
& Wagner, 2013; Beck & Martinot, 2004; Pittock, Hussey & McGlennon, 2013; Queensland
Renewable Energy Expert Panel, 2016) and they can be assessed on their effectiveness in
reducing energy-related emissions and cost efficiency (MacGill, Outhred & Nolles, 2004).
For instance, subsidies such as the feed-in-tariff scheme (FiT) and RE targets have been used
to drive RE developments in Australia, just as they have been used elsewhere, such as
Germany (Jacobsson & Lauber, 2006). A FiT is a direct incentive increasing RE and it
typically provides individuals a payment based on volume of electricity exported into the grid
(Queensland Renewable Energy Panel, 2016). This subsidy supported the rapid growth of
small-scale, roof-top solar in Australia. Large scale solar and geothermal energy, however,
struggle to obtain capital funding due to the high upfront capital costs (Byrnes et al., 2013),
hence direct support is likely to be required (Clifton & Boruff, 2010). In the Energy White
Paper, the federal government favours energy productivity and “clean coal’ technologies (i.e.,
high efficiency, low emission technology) in the future prosperity of the country’s energy
market (Australian Government, 2015). The challenge is advancing these technologies to a
cost that is commercially competitive (The Minerals Council of Australia, 2017), but such
technologies are politically attractive since it justifies continued use of the nation’s extensive
fossil fuel resources (Pittock, Hussey & McGlennon, 2013).

There is growing scholarship that discusses transitions to RE in Australia. Scholars have
explored levels of social activism in influencing energy transitions (Pearse, 2016). In the
literature, citizens are often seen as a bottleneck to social acceptance of energy infrastructure
projects (Batel, Devine-Wright & Tangeland, 2013). Community opposition to wind farms in
Australia has been explored (Jessup, 2010; Hindmarsh & Matthews, 2008), along with the
impact of the coal lobby in the anti-wind farm movement (Muenstermann, 2012).
Furthermore, research has examined the framing of mass media communication on RE. In
Australia, reporting on RE has been largely negative with a heavy emphasis on how RE
implies economic burdens for both households and industry (Djerf-Pierre, Cokley & Kuchel,
2016).

Predictably, climate change concerns have not been a priority in a carbon-dependent
economy such as Australia. It is a country that is rich in fossil fuels. It holds the fourth largest
black and brown coal resources in the world and has substantial gas resources, which provide



significant economic benefit to the nation (Department of Industry, Innovation and Science,
2016; GeoScience Australia, 2017). In Australia, it has been argued that the bias towards
fossil fuels in political circles has hampered the development of large-scale RE (Clifton &
Boruff, 2010). The mandatory renewable energy target (MRET) was introduced in 2001 in
the context of Australia’s Kyoto negotiations (Kent & Mercer, 2006) but it became embroiled
in debates and was the subject of complex and costly reviews. Kent & Mercer (2006, p. 1046)
described the federal government at the time as a “reluctant participant in programs and
strategies aimed at emissions’ reduction”. The MRET scheme is compatible with a permit-
based emission trading scheme (MacGill, Outhred & Nolles, 2004), but it does not exist in
Australia. Australian climate change politics are seen as “tumultuous”, with a national
emissions trading scheme (ETS) being “proposed, shelved, revived, legislated and replaced in
the space of six years” (Pearse, 2016, p.1079). Opposition from incumbent groups to new
policies underpinning energy transitions is to be expected (Wustenhagen & Bilharz, 2006).

In Australia, a proposal to tax the super-profits of the mining sector was strongly resisted by
the mining lobby; the repeal of the mining tax in 2010 led Bell & Hindmoor (2014, p. 474) to
conclude that “large industries like mining do indeed occupy a “privileged’ position within
capitalist systems”. Federal opposition to an economy-wide emissions reduction scheme is
said to exist due to economic concerns (Oam, 2006). Furthermore, there are members of the
conservative government who are sceptical of climate change and who doubt that it is human
induced (Crowley, 2013).

This study examines the transition from fossil fuels to renewables in Australia. It is located
in the discipline of strategic management, which is attuned to strategy formation and
implementation processes. According to Sovacool (2014), social science related disciplines
remain underutilised in contemporary energy studies research; he has called for a broadening
of energy research, a focus on real-world problems and the bridging of the gap between
academic researchers and practitioners, such as business people, policy makers and those
managing utility programs. This article is case-based and does not address a conceptual gap
in the literature; however, the study draws on a complex systems appraisal framework. This
article subscribes to the view that using a ‘complex systems’ approach (Kauffman, 1995) is
critical to understanding energy transitions. According to Geels (2004), socio-technical
systems can consist of knowledge, social groups, organisations, capital and labour. The
notion of complex systems is open to a variety of interpretations. They have a number of
characteristics, including being made up of a large number of elements interacting richly,
unknown variables, complex feedback loops, non-linearity and evolution to the edge of chaos
(Anderson, 1999).

Previous studies on barriers to RE in an Australian context are rather scarce (e.g. Martin &
Rice, 2012; Byrnes et al., 2013). One Australian study adopted a STEEP (social,
technological, environmental, economic, political) framework, and applied it to community
RE (Hicks & Ison, 2014). Studies with a comparative approach are virtually absent except
for a study comparing Victoria’s environmental energy transition with that of New South
Wales (Jessup & Mercer, 2001). In the energy literature, most comparative studies conduct
inter-country comparisons of institutional and social structures (Laird & Stefes, 2009;
Oteman, Wiering & Helderman, 2014) which are insightful, but intra-country comparisons
are just as important. The present study is thus one of the first to provide a comparative
analysis of electricity policy based on RE in a sub-national (regional) context. The lack of a
comparative focus in the literature is surprising given that energy policy is largely the domain
of state governments. While there are several energy market bodies at national level, each
state maintains decision-making powers and, in many cases, ownership of electricity assets



(Australian Government, 2015). Hence, states play a significant role in influencing carbon
emissions from the energy sector. The states of Queensland and South Australia provide a
suitable case for a comparative study, since the two states display very different histories with
regard to RE transitions. South Australia is typically proactive in progressing environmental
actions and has delivered meaningful reductions in GHG emissions in just over 10 years
(Heard et al., 2015). In South Australia, RE is supplying, at times, all of the state’s energy
needs (Nelson, 2016). Queensland, whilst rich in natural renewable resources, lags behind
South Australia in terms of RE performance (Clean Energy Council, 2015). South Australia
has embraced an energy transition, which may serve either as a role model or cautionary tale
for other states in Australia.

METHODS
Research questions
The research questions are as follows:

(1) How much attention do state policy makers give to RE?
(2) Which types of RE are in focus (hydro, solar, wind, etc.)?
(3) To what extent are barriers present in transitions to RE at state level?

Case study location

This research uses a qualitative, comparative methodology to investigate the RE trajectory in
two Australian states, South Australia and Queensland. Queensland is known as a 'mining
state' due to the large contribution mining investment makes to the state’s economy (ABS,
2016a). It is a large state, with a population of 4.8 million people compared to 1.7 million in
South Australia (ABS, 2016b) and its gross state product is almost triple that of South
Australia (ABS, 2016c).

Content analysis

A qualitative case-based approach was employed in this study to achieve the research aim of
gaining insights into RE transitions (Eisenhardt, 1989; Yin, 1994). This study employs
content analysis, which is “a research technique for making replicable and valid inferences
from texts (or other meaningful matter) to the contexts of their use” (Krippendorff, 2004, p.
18). This methodology has been used previously to analyse the opportunities and barriers to
achieving RE targets (Martin & Rice, 2012). Content analysis is particularly applicable to
qualitative case studies, which are rich descriptions of a single phenomenon, event,
organisation or program (Yin, 1994). According to Bowen (2009), the researcher is expected
to demonstrate objectivity (seeking to represent the research material fairly) and sensitivity
(responding to even subtle cues to meaning) in the selection and analysis of data from
documents.

Sample and Data Analysis

The Queensland Government in Australia recently set an ambitious target of 50% of the
state’s electricity needs being met by RE sources by 2030. The Queensland RE Panel (2016)
was set up by the government to understand stakeholder preferences in relation to the target
and the opportunities, challenges, actions and policies that support RE action. The



Queensland RE Panel produced several texts and they were chosen for content analysis.
Table 1 summarises the texts. Reports, discussions at one public forum and submissions to
the website, the Engagement Hub, (http://www.qldrepanel.com.au/engagement-hub) were
analysed. There are both theoretical and practical reasons for choosing these texts for the
content analysis. Firstly, this was a rich source of data - it covered community opinions on
RE. Secondly, the RET panel’s agenda was aligned with this study’s objective of exploring
barriers to RE transitions (Queensland RE Panel, 2016). Thirdly, the texts were easy to
obtain. One limitation of relying on the panel’s report is the partial representation of lengthy
verbal arguments presented at the eight public forums.

Obtaining a current, comparable sample for South Australia was not possible. For insights on
South Australia, participation at one public event: the Energy Week Conference (2016) in
Melbourne, was used to obtain data. This data source was current and relevant to the study’s
purpose, given the focus on South Australia. This data was selective, in that the panel dealt
with the negative aspects of transitioning to RE in South Australia. The unit of analysis was
public speech; obtained from five speakers at a panel discussion. Using a different data
source is a limitation, but this data set gives us a good (although still imperfect) indication of
industry views and policy makers’ acceptance of RE targets in SA. Secondary data from
government websites, reports and newspapers were used to provide historical data on the
development of RE and track change and development.

Making inferences from the data is important as it moves an analysis outside the data and
“bridges the gap between descriptive accounts of texts and what they mean, refer to, entail,
provoke or cause” (Krippendorff, 2004, p. 85). Identifying barriers depended on human
intelligence. In the actual coding, we mostly focused on the arguments put forward, what
people thought, what the speakers talked about, how an argument was sustained by the
individual’s choice of words and use of metaphors. There are two main types of inferences:
inductive inferences (proceed from generalizations to particulars) and deductive inferences
(proceed from particulars to generalisations). We opted for a deductive approach, where pre-
defined codes were identified (such as political barriers). This allowed us to draw on barriers
identified in particular studies and to define potential themes before the analysis of the
selected texts.

Table 1: Main texts used for content analysis

Content selected | Generators of Organiser/Author | Sample Case

content Contributions
Online 25 responses Queensland RE Barriers to RE Queensland
discussion forum | from the Panel based on 25

general public responses.

in Queensland
Public forum in | 33 participants | Queensland RE Verbal Queensland
Townsville from Panel discussions on

community RE from 33

including participants.

households,

small and large

business, local,

state and

federal levels



http://www.qldrepanel.com.au/engagement-hub

of government,
University.
Report on public | 190 people Queensland RE Report Queensland
engagement attended public | Panel summarising
and industry community
forums. consultation on
RE in
Queensland
Draft report Queensland RE Report Queensland
Panel summarising
policy options to
achieve 50% RE
target.
Australian 341 delegates, | Quest Events Panel discussion, | South
Energy Week primarily from five speakers on | Australia
Conference industry. the challenges
(2016) 39 speakers. posed by high-
level renewable
penetration in
South Australia.
Limitations

We acknowledge some specific limitations to the study. Firstly, the article was written before
the Expert Panel had completed its work. Secondly, the article draws on submissions and
public forums, with no control over participating organisations or the type of questions posed.
Finally, the submissions may not be representative of the most powerful or hidden players in
the energy industry.

DATA FINDINGS AND CASE STUDIES

The following section reports the data findings and Table 2 compares Queensland and South
Australia.

Competing energy technologies: an historical perspective

In 2014, the contribution to Australia’s total emissions by the energy sector were 20.6% from
Queensland and just 6.1% from South Australia (Australian Government, 2014). Queensland
relies heavily on coal-fired electricity generation. In 2013-14, Queensland’s electricity
generation mix was 73% black coal; 22% gas and 5% renewable energy (Queensland
Productivity Commission, 2016). Historically, hydro and biomass are important sources of
large-scale renewable energy. The diffusion of biomass is linked to the state’s strong sugar
cane industry. Queensland has not traditionally been viewed as a having a significant wind
resource, but potential to develop wind farms does exist (Queensland RE Expert Panel,
2016). Australia’s only operating geothermal (hot rock) power plant is in Queensland. It was
built as an experimental plant, funded by state and federal governments (Huddlestone-
Holmes, 2014). Queensland has a strong liquefied natural gas (LNG) export industry,
however dwindling supplies reserved for the home market and rising pressure on domestic
prices of gas are threatening energy security (AEMO, 2017).



Up until recently, South Australia’s energy mix was diverse, consisting of gas, wind energy,
coal-fired generation and rooftop PV systems (Pearson, 2015). The last coal-fired electricity
plant was closed in 2016 (Brissenden, 2016). Wind meets 37% of electricity requirements,
and at times, wind is the dominant form of regional generation (AER, 2015). It must be
noted that South Australia is connected to the east coast National Electricity Market (which
relies heavily on coal) through ‘“interconnectors’, and can use supply from other jurisdictions
when the need arises (Heard et al., 2015).

Barriers to RE development

Queensland has the lowest installed capacity of large-scale renewables across Australia. The
need for an attractive investment and regulatory environment to support its diffusion was
outlined in the panel’s draft report. The panel recommended reverse actions as a means to
incentivise the development of new RE projects (Queensland RE Panel, 2016). The rapid
diffusion of rooftop solar was due to feed-in-tariff schemes (AER, 2015), which paid small
energy consumers to feed their electricity to the grid.

According to the Clean Energy Council, South Australia is the best-performing state on RE
with a 41.3% share in 2015. It has the highest large-scale RE capacity installed in Australia.
It was the first state to introduce a Solar Feed-in Scheme and has high rates of solar PV
installation per capita. A supportive policy environment, the declining cost of the technology
(Clean Energy Council, 2015), the underling wind resource, land-use and proximity to
transmission (Queensland RE Panel, 2016) helps explain the rapid diffusion of wind energy.

According to Jones (2009), the key reason for South Australia’s top position in wind is strong
policy support. Policies include government subsidies; funding of R&D; support for
vocational and tertiary education; providing investors with access to government owned land,;
establishing a requirement for installation of solar panels on all new and refurbished
government buildings; tax relief; tailoring regulatory frameworks and providing investment
clarity and certainty (Government of South Australia, 2011). The government recently
announced a state target to achieve ‘zero net emissions’ by 2025 (Climate Council of
Australia, 2016). In Queensland, the perceived barriers to the development of RE (which
were revealed through content analysis) are multi-dimensional. They are listed as follows:
lack of federal policy on climate change; lack of long-term power purchase agreements;
regulatory hurdles; compliance costs; lack of workforce training; lack of consumer awareness
of the benefits of RE; potential conflict between the government acting as policy maker and
shareholder and concern over rising electricity prices.

Government involvement in the energy sector, energy efficiency and electricity prices

The Queensland government is the owner of the electricity transmission and distribution
networks (AER, 2015) and owns about 65% of the generation capacity (Queensland
Government, 2016a). Historically, the state’s privatisation agenda has been contested by
unions and environmentalists (Cahill & Beder, 2005). It appears, for the time being at least,
that the Queensland labour government will continue with a policy of state ownership and
regulatory control of energy utilities. Despite the fact that full retail competition was
introduced in 2007 (Queensland Government, 2016b), competition in regional Queensland is
still immature (Queensland Productivity Commission, 2016). In South Australia, the
transmission network is privately owned and the distribution network is leased to private
interests (AER, 2015).



In Queensland, energy efficiency is promoted via rebates offered by Energex, a retailer that
operates in South East Queensland (Department of Energy and Water Supply, n.d). In South
Australia, energy efficiency is stressed in the Government’s Strategic Plan (2011) and a wide
range of rebates are offered to energy consumers. Customers are free to choose their
electricity provider and electricity prices are not regulated (Government of South Australia,

2015).

In Queensland, electricity prices have risen in the state over the last decade, due to over-
capitalisation of the network, but this trend is not expected to continue (Queensland
Productivity Commission, 2016). Wholesale prices have been consistently higher in South
Australia compared with most NEM regions. Price volatility in the wholesale market is due to
a variety of factors, such as the closure of gas and coal stations, dependency on a single
interconnector and reliance on expensive gas for power when wind generation is low (Biggs,
2016; Queensland RE Panel, 2016). Panel speakers stressed that intermittent generation in
South Australia was adding risks and costs to the energy system. There has been extensive
media coverage and reports on the ‘energy crisis’ in South Australia, following a significant
weather event which led to a blackout in the state (AEMO, 2016c).

Table 2: Dimensions of performance in relation to renewable energy

Residential Energy Efficiency Scheme
Retailer Energy Efficiency Scheme (REES)
Government dwellings

Buildings

Water heaters

Unit of analysis South Australia | Queensland

National GHG emissions from energy sector 6.1% 20.6%

Electricity generation capacity (MW) 4,362 MW 12,135 MW

Gross state product (millions) $101,096 m $314,569 m

Population 1.7m 4.8m

Electricity prices: High Low

Volatility

Share of renewable energy in energy mix 40% 5%

Dominant sources of clean energy (excluding | Wind (1,595) Water (664)

roof top solar) Biomass (21.3) Biomass (367)

Existing capacity in MW Water (2.5) Wind (12)

Government involvement in sector

De-regulation of electricity prices N Deregulated on 1 July 2016
for South-East

Full retail competition / choice of retailers N \ South East

Privatisation \

Coal dependence

Mining state \

Electricity capacity from coal (NEM, >30 None 8 black coal plants

MW) 8.18 gigawatts
65% of total capacity

Energy efficiency schemes: South Australia | V

Energy efficiency schemes: Queensland
Electric Hot Water Tariff

\ South-East




Energy Efficient Air Conditioning Incentive

Policy instruments — state level

Feed-in tariff (FiT) for roof-top solar PV N N
Supportive policies and regulatory changes \
Gas market N N

Rising prices, fall in domestic supply

Data sources: AEMO (2016b). Clean Energy Council (2015). GeoScience Australia (2012).
Commonwealth of Australia (2014); Australian Government (n.d); Government of South
Australia (2016); Queensland’s RE Panel (2016). ABS (2016b; 2016c).

DISCUSSION

Queensland and South Australia have exhibited markedly different trajectories in terms of RE
transitions. If the state RE policies were analysed purely on the basis of sustainability criteria,
such as penetration of RE; energy efficiency programs; the stated intention of a government
to address the issue of climate change and reduce GHG emissions from the energy sector,
then any judgement would have to conclude that South Australia was far superior to
Queensland. The findings support the literature on the importance of institutional
arrangements, government intervention and effective policy tools in energy transitions (Laird
& Stefes, 2009; Oteman et al., 2014; Wustenhagen & Bilharz, 2006).

With regard to the theoretical lens used, the case studies offer a clear demonstration of the
complexity of the electricity system. The energy system is made up of intersecting systems
and sub-systems; they include relationships between states, Federal-state relationships, the
electricity grid, unions, local communities, business, economics, politics, new technologies
and environmental management. Complex systems do not come with an instruction sheet.

At first glance, the case study on South Australia offers a clear demonstration of the limits of
RE- its intermittency. Yet, the authors assert that this story is too simple. Complex systems
have unknown variables, complex interactions and interdependencies. A complex systems
approach is useful in explaining why some governments behave the way they do and in
elucidating the complex constraints to RE transitions. The South Australian government did
not envisage unexpected events - extreme weather, technical issues and the failure of the
‘interconnector” which cut security of supply from the National Electricity Market (AEMO,
2016c). Nor did the Government fully anticipate changes in the gas market and negative
impact on wholesale electricity prices. Policy decisions should have had a greater awareness
of the need for costly reserve capacity when wind power was not available. Hence, economic
assessment based on electricity pricing and risk of suffering economic disadvantage, would
place Queensland ahead of South Australia. According to Australia’s energy forecaster (p.
117), “there is no single energy option that will allow a country to meet all of its growth and
environmental objectives” (BREE, 2014). South Australia is now grappling with energy
security (Nelson, 2016) and considering solutions, including battery storage (Sharaz, 2017).
South Australia’s pursuit of renewables has been described as “a parochial pursuit more so
than a meaningful contribution to decarbonising the National Electricity Market”....and the
state should plan on “how to move beyond a sole focus on maximising wind capacity” (Heard
et al., 2015, p. 65). There is some truth in this statement. Wind energy did dominate the RE
share of the portfolio. However, in the absence of a climate change policy and centralised
energy planning, it is no surprise that South Australia adopted a ‘go it alone’ stance. Many
commentators have called for a cohesive, bi-partisan, national and long-term approach to
energy policy (Wear & Harrington, 2002). If this is absent, then we share the view of



Meadowcroft (2009, p. 328) that energy transitions are likely to be “a very messy and open-
ended process”.

Despite having strong RE potential, Queensland did not have a strong supply side focus to
increasing RE. Like the state of Victoria, its dependence on coal created a clear self-interest
not to shift away from coal to more expensive, less GHG intensive sources (Jessup & Mercer,
2001). As Bell & Hindmoor (2014, p. 480) note, culturally, mining is perceived to be a
“dominant and essential part of the economy”. Despite the fact that Queensland’s economic
fortunes are tied to the mining industry, the 50% RE target received support from the public
and responses to large-scale solar developments were very positive.

Queensland lags behind South Australia in terms of privatisation. Data from the texts
suggests there is some concern that the state-owned utility sector was perhaps discouraged
from promoting solar power since that might endanger profit. From a systems point of view,
this may pose a problem and shows the need to resolve conflicts between inter-dependent
parts of a complex system. It is unclear whether privatisation can lead to positive
environmental effects or better policies that seek to manage demand (Jessup & Mercer,
2001). Jones (2009) asserts that when energy businesses remain in government hands, there
will be political influence over pricing decisions and investment.

The case study in Queensland suggests that RE did not go far enough and in South Australia
it went too far, too quickly. Whether RE development in Queensland will take a similar path
is unlikely, given the many challenges identified in this article. As research shows, many
factors can explain differences between state environmental policies, including socio-
economic structures, political structures and personality of premiers (Kellow & Niemeyer,
1999).

CONCLUSIONS AND IMPLICATIONS FOR OTHER COUNTRIES

Addressing climate change will require the electricity system to transition towards RE.
Ambitious RE policies at state level and sustained political commitment are required to
overcome barriers to transitions. However, given the complexity of the energy system,
governments should pursue collaborative efforts across states and with various stakeholders
to avoid conflicts. Furthermore, they should address concerns about rising electricity prices
and energy security if the much needed decarbonisation of the electricity sector is to take
place. Future research should pay more attention to regional contexts when analysing the
dynamics of energy transitions. The notion of complex systems holds promise in furthering
an understanding of energy transitions and addressing the three pillars of sustainability, the
social, economic and environmental dimensions.
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