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Australia has a net zero emission target by 2050. The transition from fossil fuel to renewable energy sources is
critical to meeting this target and the construction of large-scale renewable energy projects is booming. These
developments bring economic benefits, but their size means they can also have environmental and social con-
sequences. Rural landscapes are particularly vulnerable because they are expected to be at the forefront of new
large-scale renewable energy developments. Such projects are complex and, although they might be socially
acceptable, need to be managed and governed well if they are to proceed smoothly. Good governance in-
corporates fairness, trust and transparency, aspects that foster public acceptance for renewable energy projects.
While social acceptance has attracted substantial research, little is known about the public’s views on the
governance of renewable energy megaprojects. In Australia, a continent with abundant solar radiation and space,
large projects are novel and our study aimed to assess which good governance principles the public considers to
be most important if megaprojects are to be approved for construction in remote Australia. This insight can
complement state and investors views on governance. We carried out an Australia-wide online survey that
included a best-worst scaling (BWS) experiment and received 2223 valid responses, using an ambitious 12,000-
ha solar megafarm planned for remote northern Australia as a case study. The most important governance
principal for respondents was taking responsibility for environmental risk, followed by benefits such as cheap
energy and jobs for the local community - governance principles referred to as responsiveness and participation.
Accountability if something goes wrong was also perceived as important, but mainly by those respondents who
lived in the jurisdiction that is the proposed host of the solar megafarm, and less so by people living in other
places of Australia. Perhaps surprisingly, the governance principles of transparency, fairness and the rule of law
were considered to be less important. Adhering to national regulations was also affected by the location of re-
spondents, with those living closer to the proposed megafarm being least concerned about adherence.

1. Introduction specific directions” (Romero-Lankao et al., 2023). There is a growing

recognition of the need to account for multiple perspectives in

A sustainable energy transition requires the transformation of the
energy sector as well as changing behaviour and perceptions of the so-
ciety (Dobravec et al., 2021). Both can be facilitated through energy and
climate policies developed by coordinating multiple levels of govern-
ment, not through top-down activities from a national government but
through a bottom-up approach. This includes the active participation of
sub-national governments (Brondizio et al., 2009) as well as regulatory
agencies and public and private firms and communities (Markard,
2018). More recently, there has been a call for local voices in addition to
government agencies, to “reshape the economic and moral calculus of
pushing the energy transition in renewable and other industries in
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decision-making, so the public can shape the planning and construction
of low-carbon energy systems through support of or opposition to
infrastructure, policies and technologies (Demski et al., 2015; Rodri-
guez-Segura et al., 2023).

Understanding public perceptions of energy production systems is
therefore important for informing energy-related business, research and
in generating effective policy strategies (DeCicco et al., 2015). A lack of
public acceptance, justice and trust slows the progress of renewable
energy projects (Gross, 2007; Wiistenhagen et al., 2007; Hall et al.,
2013; D’Souza and Yiridoe, 2014; Schram et al., 2024). Public accep-
tance is inherently related to project governance (Sovacool and
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Dworkin, 2015) and understanding how energy projects are managed
and adhere to good governance principles is equally important to un-
derstand. Good governance has a positive influence on investment into
renewable energy (Bellakhal et al., 2019; Murshed, 2024) and fosters
economic growth and environmental quality (Rahman and Sultana,
2024). So far, however, while research on the public acceptance of
renewable energy projects, in particular wind energy, is booming
(Enserink et al., 2022), there has been little research on project devel-
opment and the conditions under which renewable energy projects are
constructed (Heffron and McCauley, 2017).

It has been argued that the renewable energy transition cannot
happen without large-scale projects (Caggiano et al., 2024; Scovell et al.,
2024). Australia, the focus of this study, aims to reduce greenhouse gas
emissions to 43% of 2005 levels by 2030 and has set a target of achieving
net-zero emissions by 2050 (Prime Minister of Australia, 2022). The
energy production sector is responsible for approximately 70% of all
emissions in the country (Australian Government, 2023). To decarbon-
ise energy production in Australia requires renewables to contribute
82% to the national electricity mix by 2030, up from up from 27% in
2023 (IEA, 2023). Large-scale renewable energy projects are key to
meeting these targets as an effective climate mitigation strategy.

Large-scale renewable energy projects, however, can be disruptive
and locations need to be chosen carefully (Scognamiglio, 2016; Rediske
et al., 2021). Most literature so far has focused on the construction of
wind farms, which are often resisted by the public, in particular when
they are to be built nearby (known as “not in my backyard” (NIMBY) (e.
g. Devine-Wright, 2009; Petrova, 2013; Larson and Krannich, 2016).
Resistance, however, needs to be placed in context (e.g. Devine-Wright,
2009; Petrova, 2013); in the US living near a wind farm was preferred
over living near to coal, natural gas or nuclear power plants, and many
also preferred living near a wind farm than to a solar farm (Firestone and
Kirk, 2019).

While previous studies have shown that large-scale solar projects are
preferred by the public over large-scale wind farms (Donald et al., 2021;
Rodriguez-Segura et al., 2023; Caggiano et al., 2024), there is also evi-
dence that public acceptance declines with the size (Cousse, 2021;
Campos et al., 2023). This points to a need for a more nuanced under-
standing of social concerns about solar farms, particularly given the
trend towards large farms, referred to as megafarms, which are often
located or planned for in remote, but not necessarily rural, parts of the
world. Where these megaprojects, in particular ground-mounted solar
panels, are constructed in rural landscapes, they are expected to fuel
conflict between rural populations and developers (Poggi et al., 2018;
Sankaran et al., 2022; Nilson and Stedman, 2023; Rodriguez-Segura
et al., 2023). This is partly because of land use opportunity costs, in
particular when using fertile arable land as sites for the renewable en-
ergy projects (Bessette et al., 2024; Codemo et al., 2024).

Another point of discontent stems from the ways vast solar arrays
alter a landscape (Scognamiglio, 2016; Zander et al., 2024) which can
challenge place attachment. Many studies from rural locations have
highlighted the inconsistency between large-scale solar farms and the
traditional conception of the landscape and the rural heritage (e.g.
Devine-Wright and Howes, 2010; Firestone et al., 2015; Fast et al., 2016;
Sonnberger and Ruddat, 2017; Poggi et al., 2018; Hoen et al., 2019).
However, most of these studies focus on relatively small projects in
populated rural landscapes in Europe. What people really think about
proposed solar megafarms in remote and sparely populated areas is
largely unknown.

Our study therefore aims to capture public views about a solar en-
ergy megaproject, and more specifically to assess what citizens consider
to be important in its planning and governance. To address our aim, we
applied a stated preference method, best-worst scaling (BWS), to un-
derstand the relative importance of good governance principles in the
construction of a renewable energy megaproject. As a case study, we
used an ambitious planned project to build the world’s largest solar farm
in remote northern Australia, in the centre of the Northern Territory.
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The SunCable project, which is expected to have a capacity of 4 GW
(GW) and possibly more, covers an area of 12,000 ha (SunCable, 2024).
This makes it a megaproject because it would exceed the size and ca-
pacity of the largest existing solar farms by a large margin.

Our study makes two contributions. First it, contributes to a growing
body of literature on large-scale solar farms. Although this study focuses
on the preferred governance of a solar farm, public acceptance is linked
to good governance (Sovacool and Dworkin, 2015; Bendik-Keymer,
2023), and our results can be indicative of acceptance, complementing
studies concentrating solely on acceptance or rejection.

Second, our study contributes to the literature, so far rare, on
renewable energy megaprojects in remote locations. Our case study
differs from the narratives of large-scale solar farms in rural landscapes,
which are relatively small compared to what is being proposed in remote
Australia and what already exists in parts of the world (see section 2.1).
Megaprojects are inherently complex (Turner and Xue, 2018), and their
planning and governance are critical determinants of their success or
failure (Denicol et al., 2020). The project management literature on
megaprojects primarily focuses on the planning stages prior to funding
and, while it addresses stakeholder engagement, it rarely includes view
of the society at large (Bourne et al., 2023). This oversight is significant,
as megaprojects are expected to provide multiple societal benefits
(Turner and Xue, 2018; Lehtinen et al., 2019). Moreover, the discipline
of project management, while discussing megaprojects, rarely considers
the management of renewable energy megaprojects (Sankaran et al.,
2022). We address this gap by discussing the tensions that may arise
from the construction of megaprojects in remote locations, which, as
evidenced in rural areas, can be significant and are potentially
increasing.

The lessons learnt from our study are relevant beyond Australia, in
regions and countries with similar sparsely populated remote areas that
can be used to produce renewable energy. This includes not only solar
farms but also onshore and offshore wind megafarms or combined solar
and wind megaprojects. The results can also be relevant beyond the
energy sector; the methods applied could be used to assess community
concerns about the governance for any large-scale infrastructure
development that might lead to tension in the community and for which
public acceptance is required if they are to proceed unimpeded.

2. Material and methods
2.1. Large-scale solar farms in Australia and globally

Extensive ground-mounted solar arrays are the cheapest form of
solar installation (Scognamiglio, 2016) and are considered inevitable if
more than 50% of power needs are to be met by solar power by 2050
(Nijsse et al., 2023). Recently, many national governments, with China,
India and the United Arab Emirates leading the way, are pushing for ever
larger solar megafarms. Currently, the worlds’ largest operating solar
farm is in the United Arab Emirates with a capacity of 2.4 GW (Table 1),
which is approximately 60% of the capacity of the proposed SunCable
project in northern Australia. The project in the United Arab Emirates
has overtaken the largest farms in India and China, although these two
countries have added substantially to their solar production capacity in
recent years with several installations of about one GW capacity. The
largest solar farm in Africa (Marocco) has a capacity of 580 MW which is
similar to the largest in Europe (Spain; 590 MW). The largest solar farms
in the Americas are in Nevada (802 MW) and Mexico (794 MW) where
there are many solar farms with capacities of between 200 and 500 MW
(see, e.g. Lai et al., 2017). Planned solar megaprojects include the Terra
Solar project in the Philippines (in Nueva Ecija and Bulacan), due to start
in 2026 with a proposed capacity of four GW (Manila Bulletin, 2024),
the extension to 5.0 GW of the Mohammed bin Rashid Al Maktoum Solar
Park in the United Arab Emirates by 2030 (Government of Dubai, 2023)
and the extension of up to ten GW of the Huanghe Hydropower Golmud
Solar Park in China (PV-magazine 2019).
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Table 1
The world’s largest solar farms, in comparison to the proposed Sun Cable
project.

Name Country (region) Start Capacity Area
operation (MW) (km?)
SunCable Australia (Northern 2027 4000 120
Territory)
Terra Solar Philippines (Nueva 2026 4000 35
Ecija and Bulacan)
Mohammed bin United Arab 2023 2427 76
Rashid Al Emirates (Saih Al-
Maktoum Solar Dahal)
Park
Bhadla Solar Park India (Rajasthan) 2018 2245 56
Huanghe China (Qinghai) 2020 2200 >5.6
Hydropower
Golmud Solar Park
Pavagada Solar Park India (Karnataka) 2019 2050 53
Benban Solar Park Egypt (Aswan) 2019 1650 37.2
Tengger Desert Solar ~ China (Ningxia) 2015 1540 43
Park
Noor Abu Dhabi United Arab 2019 1200 8
Emirates (Sweihan)
Kurnool Ultra Mega India (Andhra 2019 1000 24
Solar Park Pradesh)
NP Kunta Ultra Mega  India (Andhra 2016 978 32
Solar Park Pradesh)
Longyangxia Dam China (Qinghai) 2017 850 21
Solar Park
Copper Mountain US (Nevada) 2021 802 16
Solar Facility
Mount Signal Solar US (California) 2018 794 16
Vilannuela Solar Mexico (Coahuila) 2018 754 24
Park
Rewa Ultra Mega India (Madhya 2020 750 6.4
Solar Pradesh)
Kamuthi Solar Power  India (Tamil Nadu) 2016 648 10
Project
Noor-Ouarzazate Morocco (Draa- 2016 580 30
complex Tafilalet)
Francisco Pizarro Spain 2023 590 13
Photovoltanic (Extremadura)
Plant
Solar Star Projects US (California) 2015 579 13

Australia, with plenty of both sun and space, is also increasing con-
struction and planning of large-scale solar farms. Since 2018 more than
100 solar farms have been accredited by the Clean Energy Regulator
(ARENA, 2023). However, none are close to the size of the planned Sun
Cable mega solar farm in the Northern Territory of Australia, near a
small settlement, Elliott (350 people), approximately 700 km south of
Darwin, the capital of the Northern Territory. The proposed capacity of
the Sun Cable project, specifically the Australia-Asia PowerLink
(AAPowerLink), is around 17-20 GW. The project also includes a sig-
nificant energy storage system with a proposed capacity of around
36-42 GW-hours (GWh). The electricity generated is intended to be
transmitted via a high-voltage direct current undersea cable to
Singapore, supplying up to 15% of Singapore’s electricity needs
(SunCable, 2024).

The Northern Territory (1.35 million km?) is among the most
sparsely populated inhabited regions of the world, with a density of 0.18
people/kmz, especially as 60% of the population of 245,000 (ABS,
2021a) live in Darwin (60%), 730 km north of the proposed develop-
ment, and a further 11% in Alice Springs, 760 km to the south. However,
while the share of Indigenous people nationally is 2.6%, in the Northern
Territory it is 30%, meaning Indigenous cultures and values have a
strong influence on planning for large-scale developments. To date, most
large-scale developments in the Northern Territory have been for mining
with around 20 large mines currently operational. Exploration continues
and there are also plans for hydraulic fracturing (“fracking™) approxi-
mately 100 km away from the proposed site for the solar megafarm
(Northern Territory Government, 2024).
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2.2. Data collection and sampling

Ethical approval for the survey was obtained from Charles Darwin
University ethics committee (H22036). We used a split sampling
approach so we could compare the views of those living in the juris-
diction in which the solar farm will be located, the Northern Territory,
with those of people lived elsewhere in Australia (population 25.1
million of whom 67% live in coastal capital cities >2000 km from the
proposed solar farm). For large wind farms, it has been shown that views
and acceptance vary with distance to such projects (e.g. Devine-Wright,
2009; Hall et al., 2013; Larson and Krannich, 2016; other refs). This
could result in potential “distant decay” effects (which means that
negative impacts but also benefits of the solar farm decrease with dis-
tance; see, e.g. Knapp and Ladenburg, 2015). We argue that respondents
from the Northern Territory might have a different view and different
preferences for how the megafarm will be governed, just as we found
with project acceptance (Zander et al., 2024). This is because some of
the benefits from the solar farm, such as cheaper energy, tax generation
and infrastructure investments, would flow into the Northern Territory
community, as too will some of the costs such as remediation of any
environmental damage.

To collect data from people living outside the Northern Territory, we
commissioned a market research company (Dynata), which maintains a
panel of 400,000 people from a wide range of socio-economic back-
grounds living in Australia using online and offline sources. The online
survey was registered with the company and people aged at least 18
were invited to take part. We bought data from 2500 respondents for a
15-min long online survey. The market research company sent a link to
the survey to a sub-sample of their research panel based on our request
that data be obtained from adults only, have an equal gender split and be
representative to the Australian nation in terms of age and their distri-
bution among Australia’s states and territories. A 10% response rate was
assumed, i.e., to receive 2500 responses, 25,000 panellists were con-
tacted. Potential respondents only knew that this was a research survey,
that it should take approximately 15 min and that they would be
remunerated according to the company’s rates upon completion of the
survey. Data were collected between 8 December and December 22,
2022.

Because the Northern Territory population is so small, very few
members of the Dynata research panel live there making a meaningful
sample unobtainable through the commissioned online survey. We
therefore augmented the sample obtained from the research company
through a data collection strategy better suited for small cities. We
distributed postcards with the survey description and link to the online
survey across households in the capital of the Northern Territory Darwin
region (Darwin where 58.7% of the total territory population live. This
was done applying a “random walk’ technique (Lemeshow and Rob-
inson, 1985) by a research assistant. In total, 3000 postcards were
printed and dropped in people’s letter boxes.

2.3. Questionnaire

The online survey was designed in Qualtrics and was the same for
respondents from inside and outside the Northern Territory. On the first
page of the survey, we introduced the research team and informed re-
spondents that the survey was voluntary, that the information was to be
used only for research purposes and that the collected data were un-
identifiable. Respondents were also informed that they could withdraw
at any time by closing the browser. The subsequent questionnaire had
five parts. The first part asked general questions about the proposed
construction of the SunCable solar farm. It also included an information
box for all respondents, no matter whether they had prior knowledge
about the project or not.

The second part included questions about attitudes towards and
perceptions about large-scale renewable energy projects in Australia,
including questions related to public acceptance (see Zander et al.,
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2024). For the current study, we included four statement questions
based on existing literature to understand respondents’ general atti-
tudes, place attachment, and alignment with NIMBY attitudes for which
responses were placed on a four-point scale (“Strongly agree”, “Agree”,
“Disagree”, “Strongly disagree™): “The proposed solar farm is bold and
innovative,” “The Northern Territory is the perfect place to have such a
large-scale renewable energy project”, “I support any large-scale renewable
energy developments in Australia, as long as they are not built close to where I
live.” For the analyses, we grouped the two positive responses into one
“Agree” responses and the two negative responses into one “Disagree”
response. A fourth question explored respondent’s concerns about
large-scale solar projects: “Overall, how would you rate your concerns
about the proposed SunCable or any similar large-scale solar farm that might
be built in any remote parts of Australia?” with the possible responses on a
four-point scale including “No concerns”, “Slight concerns”, “Moderate
concerns” and “Significant concerns”.

The third part included the BWS experiment. BWS experiments are
commonly used to prioritise items while at the same time minimise
response biases and manage respondent cognitive load (Flynn et al.,
2007). Items can be goods, services or policies or, as in this study,
governance principles and are presented as a list to respondents who are
then asked to identify the best and worst item in the list (Schuster et al.,
2024). Although we could have asked respondents simply to rank the
seven principles or rate them on a scale, both these approaches are more
prone to error and do not provide the nuanced insights available from a
BWS experiment (e.g. Baumgartner and Steenkamp, 2001; Adamsen
et al., 2013).

The fourth part was made up of questions on attitudes towards
renewable energy and related environmental sentiments and behaviour.
Respondents were asked to what extent they agreed with statements,
with potential responses on a four-point agreement scale (“Strongly
agree”, “Agree”, “Disagree” and “Strongly disagree”). The fifth part
included socio-economic and demographic questions (age, gender, ed-
ucation, income, cultural background).

2.4. BWS design

Choosing an appropriate design for the BWS experiment is a crucial
first step. We applied the objective case (Case-1) BWS design which is
the simplest and most practical approach among three common ap-
proaches (Louviere et al., 2013, 2015). Case-1 is used when the aim is to
measure a set of items “on an underlying, latent, subjective scale”
(Louviere et al., 2015). Respondents are then asked to choose the best
and the worst item from the list of items, not once but repeatedly in
subsets, called BWS tasks.

In a second step, we defined the items that populate the BWS tasks.
Here the items were the good governance principles. The United Nations
defines good governance from a human rights perspective as “the pro-
cess whereby public institutions conduct public affairs, manage public
resources and guarantee the realisation of human rights” (OHCHR,
2024). While there is no internationally agreed definition of “good
governance”, there are different topics and principles that good gover-
nance should entail. The Human Rights Council, for example, has
identified five key principles of good governance: transparency, re-
sponsibility, accountability, participation and responsiveness (to the
needs of the people). A similar set of principles is suggested by the
United Nations Economic and Social Commission for Asia and the Pacific
which includes eight principles, extending the mentioned six to equity
and inclusiveness, consensus oriented as well as effectiveness and effi-
ciency (UNESCAP, 2009). Similar principles are used to govern natural
resources with good governance characterised by projects involving
stakeholder participation, transparency of decision-making, account-
ability of actors and decision-makers, rule of law and predictability,
efficient and effective management of natural, human and financial re-
sources, and fair and equitable allocation of resources and benefits
(PROFOR and FAO, 2011; Bhatta et al., 2022). Based on these principles,
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we identified seven good governance principles that are pertinent to
renewable energy megaprojects. The seven principles (see Table S1 in
the Supplementary Materials for a detailed description and justification)
were:

1. Secure the affordability of energy supply in the region (Respon-
siveness/Effectiveness)

2. Provide economic benefits such as jobs and upskilling to the region
(Participation)

3. Bear no or minimal risk to the environment (Responsibility)

4. Be based on a transparent stakeholder consultation process
(Transparency)

5. Pay a fair share for the resources and services used (e.g. for land use)
(Fairness/Equity)

6. Led by an Australian-based developer and adhere to all Australian
regulations (e.g. tax, worker rights) (Rule of law)

7. Ensure developer is fully accountable if something goes wrong
(Accountability)

These seven good governance principles were then combined into
different tasks. The most common design for case-1 BWS experiments is
the balanced incomplete block design (BIBD), which we applied here.
This design implies that the allocation of items within the design is
balanced, i.e. each item occurs the same number of times, and also oc-
curs the same number of times together with the other items (co-
occurrence) (Louviere et al., 2013). To prioritise all seven principles,
there were few combinations available which would provide a BIBD
(Louviere et al., 2015). Using the R software and the package crossdes
(Sailer, 2015), we generated a BIBD with seven different BWS tasks with
three principles each to be traded off against one another. In this design,
each item occurred three times across all of the seven tasks assigned to a
respondent. Each respondent was asked to make seven choices and to
choose the most and least important principles seven times, thereby
seeing each item three times. The associated question was as follows:

What do you consider the most and least important issue for a
regional government when making decisions about large-scale
renewable energy projects such as solar farms?

The reason why we asked about regional government, in our case the
Northern Territory government, is that this level of government, rather
than the national government, acts as the principal intermediary be-
tween developers and citizens. Policymakers can attract investors and
support the realisation of renewable energy projects, aiding it financially
until it is competitive (Romero-Lankao et al., 2023). They can also
ensure all stakeholders adhere to good governance principals in that
process.

2.5. Data analysis

Data obtained from a BWS experiment was analysed using a counting
approach (Louviere et al., 2015). First, we counted the number of times
each item was selected as the Best (B), here most important, and the
number of times it was selected as the Worst (W), here least important,
across all respondents. The difference between B and W is the BW score.
If this score is positive, it means that respondents have, overall, chosen
an item as most important more often than as least important, and vice
versa. Given that each item occurred three times, the maximum score for
one item could have been most important was +3 (three times chosen as
most important) and the minimum score —3 (three times chosen as least
important). To facilitate interpretation of the scores, we calculated the
ratio scales, which are the square roots of the BW scores (see Aizaki,
2023), then standardised them in relation to each other (Marley and
Louviere, 2005) to produce scores between 0 and 1. The most highly
valued governance principle had a score of 1 with all others being
expressed as a proportion of the highest ranked principle. The R package
support. BWS (Aizaki, 2023) was used to analyse the data obtained from
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the BWS tasks. To test the significance of differences in mean scores
among different categorical variables such as gender and ‘living in the
NT’, Kruskal-Wallis (KW) rank sum and chi-squared tests were applied.
To test for differences in the ordinal variables education, age and in-
come, and the mean scores, non-parametric Spearman’s rank correlation
rho tests were applied.

3. Results
3.1. Sample description

As commissioned, we obtained 2500 responses, but discarded 277
because they were incomplete. As per our aims, we differentiated be-
tween those who lived in the Northern Territory and those living in the
rest of Australia, most of whom were from the densely populated south
and east (Table 2). In the final online sample, there were slightly more
female than male respondents (50.7%). Only adults were asked to
participate in the survey, as specified in the ethics clearance, and the
median age bracket was 36-40 years (category 5). The age and gender
distribution of our sample therefore corresponded well with the national
median age of 38 years and a 50.7% share of females within the popu-
lation (ABS, 2022a). The share of respondents identifying as Indigenous
was, at 5.9%, slightly higher than the national share of 3.2% (ABS,
2022b). All relevant statistics are presented in Table 2.

A greater share of people in the Northern Territory knew about the
proposed construction of the solar farm before the survey than those
living elsewhere (x? = 86.89, df = 1, p-value <0.001). A large majority
of respondents (~87%) considered the proposed solar farm to be bold

Table 2
Sample description.
Characteristics Al (n = Local (within Rest of
2223) NT) (n=124) Australia (n =
2099)

Female respondents (%) 51.3 40.3 50.7

Age category (median) 5 5 5

Identified as Indigenous (%) 5.9 7.3 5.9

Education category (median) 3 4 3

Annual household income category 3 4 3
(median)

Knew about the proposed 25.7 61.3 23.6
construction before survey (%)

State:
New South Wales (NSW) 28.8 30.6
Victoria (VIC) 26.3 27.8
Queensland (QLD) 19.6 20.7
Western Australia (WA) 8.9 9.4
South Australia (SA) 7.1 7.5
Tasmania (TAS) 2.2 2.3
Australian Capital territory (ACT) 1.6 1.7
Northern Territory (NT) 5.5 100 0

Agree that the proposed solar farm 87.4 93.0 87.7
is bold and innovative (%)

Agree that the NT is the perfect 88.5 97.6 88.0

place to have such a large-scale
renewable energy project (%)
Support any large-scale renewable 70.4 68.6 70.5
energy developments in
Australia, as long as they are not
built close to where they live (%)
At least moderately concerned 23.6 25.0 23.5
about the proposed SunCable or
any similar large-scale solar farm
that might be built in any remote
parts of Australia (%)

Age categories: coded from 1 (18-24) to 11 (older than 70).

Annual household income categories: coded from 1 (up to AUD 25,000) to 8
(more than AUD 200,000).

Level of education categories: coded from 1 (completed Year 11 or below) to 4
(University degree, completed or currently enrolled).

NT = Northern Territory.
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and innovative, with a slightly higher (significant at the 10% level of
significance) share of people living in the Northern Territory holding
this view than did people from the rest of Australia (Table 2). A similarly
high percentage (89%) agreed that the Northern Territory is the perfect
place to have such a large-scale renewable energy project with a much
higher share thinking this among Northern Territory residents (98%)
than those from the rest of Australia (88%; xz =10.59, df =1, p-value =
0.00113). Approximately 70% of respondents agreed that they sup-
ported any large-scale renewable energy developments in Australia, as
long as they are not built nearby, with no significant difference between
the two samples. Less than a quarter of respondents were concerned
about the proposed solar farm or any similar megafarm that might be
built in any remote part of Australia, also with no significant difference
across the two samples.

3.2. BWS results

Overall, respondents thought that the safety of the environment was
the most important issue, followed by the provision of affordable energy
to people in the region and that the project is being led by an Australian-
based developer (Fig. 1).

Across all respondents, only two governance principles received
negative scores, Fairness and Transparency, meaning that these two
were more often chosen as least than as most important. However,
people from the Northern Territory also valued Rule of Law negatively
(Fig. 1). Overall, Responsiveness was 88%, Rule of Law 81%, Partici-
pation and Accountability both 79% and Fairness 71% as important than
Responsibility (std. ratio scale; Table 3). Transparency was less than half
as important than Responsibility.

Residents of the Northern Territory had significantly lower scores for
Rule of Law (KW y2 = 13.12, df = 1, p-value = 0.0003) and significantly
higher scores for Participation (KW x2 = 8.50, df = 1, p-value = 0.0036)
than those from the rest of Australia. Living in the Northern Territory
was also negatively associated with Responsibility, albeit on a 10% level
of significance (Fig. 2), while it had a slight positive effect on
Accountability. Otherwise, the state of residence had little effect on re-
spondents’ preferences, with the exception of those living in Tasmania
who had a significantly lower mean BW score for “Participation” (—0.11;
see Fig. S3 in the Supplementary Materials for all location-specific mean
BW scores.

Gender also played explained some differences in preferences.
Women assigned statistically higher scores to Responsibility (KW 3% =
61.33, df =1, p-value <0.0001) and lower scores to Accountability (KW
X2 = 28.23, df = 1, p-value <0.0001). In fact, the mean score for all
women for Accountability was negative (—0.04). Indigenous people
assigned lower importance to Rule of Law (KW 32 = 10.72, df = 1, p-
value = 0.0010) and higher, albeit still a negative value, for Trans-
parency (KW y2 = 15.35, df = 1, p-value <0.0001).

Age was positively associated with assigning high importance to Rule
of Law and Accountability, both at a 1% level of significance, while
negatively associated with high importance for Transparency and Re-
sponsibility (both at the 1% level of significance) as well as for
Responsiveness and Participation (at a 5% level of significance). Edu-
cation played a minor role, with education positively associated with
mean scores for Transparency and negatively with mean scores for Rule
of Law. The higher the income of respondents, the higher the mean
scores for Transparency and Participation, and the lower mean scores for
Responsibility and Rule of Law. All correlation test statistic results are
presented in Table S2 in the Supplementary Materials.

Respondents who thought about the proposed solar farm as bold and
innovative and those who thought that the Northern Territory is the
perfect place for such a project assigned higher scores to “Re-
sponsibility” and “Participation” (Fig. 2). “Accountability” was nega-
tively associated with considering the project as bold and innovative and
to NIMBY sentiments. People who expressed support for large-scale
renewable energy projects as long as they are not built nearby
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Fig. 1. Mean standardised BW scores (n = 2223)
NT = Northern Territory.

Table 3
Calculated Best (B) and Worst (W) scores (n = 2223).
aggregated disaggregated
B w BW std. BW ratio scale std. ratio scale mean BW mean. std. BW
Responsibility 2943 1714 1229 0.18 1.31 1.00 0.55 0.18
Responsiveness 2617 1952 665 0.10 1.16 0.88 0.30 0.10
Rule of Law 2472 2187 285 0.04 1.06 0.81 0.13 0.04
Participation 2248 2098 150 0.02 1.04 0.79 0.07 0.02
Accountability 1974 1860 114 0.02 1.03 0.79 0.05 0.02
Fairness 2055 2398 —343 —0.05 0.93 0.71 —0.15 —0.05
Transparency 1226 3326 —2100 -0.31 0.61 0.46 —0.94 -0.31

Std. = standardised; Ratio scale = squared BW.

Responsibility Responsiveness  Participation  Accountability Rule of Law Fairness Transparency

Agree that the proposed solar farm is bold and
innovative

Agree that the NT is the perfect place to have such
alarge-scale renewable energy project

Agree to support any large-scale renewable energy
developments in Australia, as long as they are not
built nearby

At least moderately concerned about the proposed
SunCable or any similar large-scale solar farm that
might be built in any remote parts of Australia

Women

Resident of the Northern Territory

Indigenous

Age

Education - + +
Income - + + - Ft

Fig. 2. Impact of attitudes and concerns on mean BW scores (n = 2223).
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(NIMBY sentiment) also regarded “Responsibility” and “Accountability”
as less important than those not supporting this statement. Higher levels
of concern for such a project were associated with high scores for
“Accountability”, “Transparency” and “Fairness” (at a 10% level of
significance) and low scores for “Responsiveness” and “Participation”.

4. Discussion and policy implications

Understanding of how the public views the governance and man-
agement of large-scale renewable energy projects has been little
explored in the literature. For megaprojects even less is known even
though their complexity, size, longevity and social impact means their
governance structure ought to be transparent to society (Denicol et al.,
2020). Our study of a megaproject in remote Australia complements the
expanding body of research on the public acceptance of renewable en-
ergy, including large-scale solar projects, which are deemed unavoid-
able if energy transitions are to be successful (Caggiano et al., 2024;
Scovell et al., 2024). Some relevant studies have highlighted the role of
single governance-related issues such as fairness (distributional justice)
related to the location of projects (Wolsink, 2007; Heffron and McCau-
ley, 2017; Liebe et al., 2017; Firestone et al., 2015; Fast et al., 2016;
Hoen et al., 2019). Others have focused on trust, which can increase
public acceptance of large-scale solar projects (e.g. Carlisle et al. 205).
Transparency, another element of good governance, has also often been
singled out as important determinant of public acceptance (Campos
et al., 2023). However, no studies so far have considered the whole suite
of good governance principles simultaneously.

Planned solar farms are increasing in capacity as benefits are scaled
with size. Such projects require large areas of land on which to erect vast
numbers of ground-mounted solar panels. While solar energy produc-
tion is often preferred over other sources of renewable energy (Donald
et al., 2021; Rodriguez-Segura et al., 2023; Caggiano et al., 2024), very
large solar farms have started to generate social conflict, particularly in
local communities that see their rural “idyll” being replaced by
“photovoltaic landscapes” (Poggi et al., 2018; Scognamiglio, 2016;
Nilson and Stedman, 2023; Bessette et al., 2024; Schram et al., 2024).
Importantly, understanding of public acceptance of megaprojects needs
to occur well in advance of construction and operation if these are to
proceed smoothly (Dolter and Boucher, 2018; Heffron et al., 2021). Our
case study from remote Australia differs from existing large-scale solar
farms given construction is planned for lands with low agricultural
productivity and a very sparse population. The landscape in such areas is
perceived very differently, to, for example, rural Europe, the US or
southern Australia in which most studies of solar farm acceptability have
been undertaken. This is evident from a study by Zander et al. (2024)
related to this one in which the respondents living closest to the pro-
posed solar megafarm had the most positive views and emotions, mostly
based on the prospect of local economic benefits and the potential
reputation of the Northern Territory as a renewable energy powerhouse.

4.1. Responsibility and Responsiveness

Across all respondents, the scores were positive for five of the seven
good governance principles tested in the BWS experiment (Fig. 1). Re-
sponsibility and Responsiveness stood out as the two principles with
highest value for all respondents. Responsibility was phrased as
“Bearing no or minimal risk to the environment” and as such this finding
was not surprising. The concern for negative environmental impacts of
large-scale renewable energy projects are well documented (e.g. Deli-
cado et al., 2016; Suskevics et al., 2019; Campos et al., 2023; Klok et al.,
2023). For solar farms, these concerns have mainly related to protected
land, watercourses and wildlife (Scognamiglio, 2016; Poggi et al., 2018;
Bessette et al., 2024) but can also relate to potential harm to cultural
sites and heritage (Sward et al., 2021). Cultural concerns may have been
relevant to the respondents to our Australian survey because the
continuing legal and cultural connections of Indigenous people to lands
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in the Northern Territory is well known. Many people in southern
Australia would immediately consider the impacts on Indigenous people
of proposals to change land use in this part of Australia. Although the
suggested solar megafarm will not be constructed on land with formal
Aboriginal rights, being pastoral land leased from the Government,
cultural connections to land persist regardless of state tenure, particu-
larly in remote Australia (Bishop et al., 2012; Bawaka Country, 2022). A
study of small-scale solar systems with First Nations people in Canada
highlighted the need to include First Nations communities in solar en-
ergy programs and the legal context of land ownership by First Nations
people (Dolter and Boucher, 2018). With many more very large solar
megafarms likely to be built in remote Australia, there will be benefit
from developing a suite of good governance principles that are accepted
by Indigenous people as well as non-Indigenous people and to ensure
they are adhered to in solar farm planning and construction.

Responsiveness was explained as “Securing the affordability of en-
ergy supply in the region”, i.e. a direct benefit to people living in the
region. Energy prices in Australia, as in many countries, constitute a
substantial proportion of household budgets and contribute to energy
inequality and poverty (Hammerle and Burke, 2022) so it was unsur-
prising that the prospect of cheap energy was welcomed (Demski et al.,
2018; Hanger et al., 2016; Brennan and van Rensburg, 2020). It was also
not surprising that respondents living in the Northern Territory assigned
even higher scores to this principle than those living further away. The
proposed solar farm is expected to provide a certain share of the energy
produced into the local Darwin grid. However, to whom this energy will
be distributed at what price, is not known.

Many previous studies have found that perceived economic benefits
and environmental costs are the two main drivers of public acceptance
by Northern Territory residents, countering the NIMBY concept (e.g.
Hanger et al., 2016; Brennan and van Rensburg, 2020), suggesting that
the BWS was an appropriate tool and well understood by people who
made these choices in our experiment.

Those who were concerned about the proposed solar farm had lower
scores for principles that bring benefits to the community, (“Participa-
tion” through employment and “Responsiveness” through cheaper en-
ergy). These people were probably sceptical about the impact of the
solar farm and whether these benefits would actually eventuate as
promised. In contrast, respondents who considered the project to be bold
and innovative, and those who thought that the Northern Territory is the
perfect place to site the project, had higher scores for “Responsibility”
and “Participation”.

4.2. Rule of law, Participation and Accountability

Rule of Law, Participation and Accountability all had marginally
positive mean BW scores. It is with these mid-ranking principles that a
difference between the two samples was most apparent. Rule of Law was
described as “Being led by an Australian-based developer and adhere to
all Australian regulations (e.g. tax, worker rights)”. This principle was
negatively valued by respondents from the Northern Territory but
ranked as third most important principle by people in the rest of
Australia. This result was surprising, since studies have shown that
large-scale renewable energy projects are more accepted when they are
owned and operated by local communities and companies rather than by
foreign entities (Caggiano et al., 2024).

There is also evidence that local people are more concerned about
justice and governance of large-scale renewable energy projects since
they are more likely to be directly affected, in a positive and negative
way (Susskind et al., 2022). One reason why Northern Territory resi-
dents were indifferent towards the Rule of Law may have been because
they knew more about the proposed project. Although the BWS ques-
tions were not directly about this project, but similar ones, local people
would have been more exposed through local media to the planning
process that has already occurred and the media about the potential
benefits of the project. They may have been sceptical that construction
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would ever proceed, given many other failed mega-projects in the re-
gion, and want the projects to proceed, no matter of the rule of law,
fairness or transparency, because the alternative land use currently
being debated (Williams et al., 2017) involves hydraulic fracturing
(fracking), a fact highly likely to be known by local people. It is common
that people weight proposed developments and land uses against
alternative uses (Wolsink, 2018). In the more populated regions of
southern Australia, the alternative land is more likely to be farming and
mega projects competing with food production, this is not the case in
remote central Australia.

It was also surprising that accountability was not higher valued.
Accountability was defined as “Ensure developer is fully accountable if
something goes wrong”. It might be that people already considered this
covered when they chose “Responsibility” as most important principle
which also implies that nothing ought to go wrong. This principle is
particularly important for the end of life of the vast amounts of solar
arrays used, the disposal or recycling of which is only now becoming an
issue in long-established solar markets (Chowdhury et al., 2020).

Participation, defined as “Proving economic benefits such as jobs and
upskilling to the region” was particularly highly valued by people from
the Northern Territory. Public acceptance is often highest for projects
that deliver benefits to respondents and their community (e.g. Bidwell,
2013; Hanger e al., 2016; Brennan and van Rensburg, 2020). For the
Northern Territory with a high share on Indigenous people (26.3%,
compared to the national average of 3.2%; ABS, 2021a), these projects
always have the hope of engaging Indigenous people for whom
employment and training participation rates are relatively low.

4.3. Fairness and transparency

The two principles with the lowest and consistently negative scores
were Fairness and Transparency which in both cases were surprising
results, although it should be noted that all scores are relative - Fairness
and Transparency are still likely to be important on their own, just less
important than the other governance measures. Fairness was described
as “Paying a fair share for the resources and services used (e.g. for land
use)” and Transparency as “Being based on a transparent consultation
process”. Both are important concepts in the process of building large-
scale renewable energy projects (Klok et al., 2023). However, in the
existing literature, fairness in regard to renewable energy projects
mostly refers to distributional fairness or justice, i.e. the fair distribution
of projects across regions and social groups which is important for wind
turbines/farms (Wolsink, 2007, 2018; Heffron and McCauley, 2017;
Liebe et al., 2017).

We defined fairness as a good governance principle differently
because, unlike smaller projects, these mega projects are not as
numerous and are predominantly constructed in sparsely populated
areas. This is why we defined fairness as the developer and investors
paying a fair share for the resources and services used. This could be for
the land needed for the solar farm itself, which might not always be
privately owner, but, as in the case of SunCorp, could be land leased
from the government or traditional owners. It can also refer to paying a
fair price for using land for building the overhead power lines from the
proposed solar farm to the grid, for storage facilities and for any other
associated infrastructure, and also for services sourced from the local
communities. One reason why fairness was not regarded as important
might have been its relation to Rule of Law, described as “Being led by
an Australian-based developer and adhere to all Australian regulations
(e.g. tax, worker rights)”, a principle valued in the mid-range (see pre-
vious section).

Transparency was expected to be regarded as highly important since
transparent consultation processes contribute to trust which, when
lacking, is one of the main impediments to the public acceptance of
renewable energy projects (e.g. Bell et al., 2005; Gross, 2007; Devine--
Wright and Howes, 2010; Carlisle et al., 2015; Goedkoop and
Devine-Wright, 2016; Campos et al., 2023). Many studies suggest that
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communities and stakeholders need to be engaged in a transparent way
using a “co-production” approach to secure social acceptance and to
improve energy justice (Sonnberger and Ruddat, 2017; Wolsink, 2018;
Dolter and Boucher, 2018; Campos et al., 2023; Klok et al., 2023). Our
results suggest that respondents though that Transparency and Fairness
in this case were less important than the other governance indicators
and that, as long as these types of renewable energy megaprojects
deliver economic benefits and do not harm the environment, they should
go ahead. Backing this up is the fact that those expressing concern about
the project placed higher scores on “Transparency”, “Accountability”
and “Fairness” than those more sanguine about its construction. Inter-
estingly, those who thought that the Northern Territory is the perfect
place had lower scores for “Transparency” and these were also the
people living in this jurisdiction.

Almost 98% of people living in the jurisdiction where the mega-
project is to be built agreed this region was the perfect place, defeating
any NIMBY sentiments. This might be partly because the proposed
project is a solar farm and not a wind farm. Wind farms which are visible
from a large distance, can disrupt scenic beauty and views and can be
noisy, which means that many wind farm project’s adverse impacts are
geographically determined, making spatial planning inevitable to in-
crease acceptance (Rand and Hoen, 2017; Peri et al., 2020). Solar farms
do not have the same location impacts, especially in remote places. Solar
farms in remote parts of sparsely populated Australia might therefore be
of less concern to people and the spatial planning process, although
there are potential concerns for land titles and the maintenance of
Indigenous cultural land. The other reason is likely to be that, although
living closer to the proposed development than those people surveyed
online, most people living in the Northern Territory are still a long way
from the development sites which is about 30 km from the closest per-
manent dwelling.

4.4. Study limitations

One shortcoming was that we were unable to survey people at the
small settlement of Elliott, 30 km from the proposed site of the solar
farm. This community has 120 private dwellings and nearly 300 people
of whom about 85% are Indigenous (ABS, 2021b). The appropriate
survey mode for including these households, in-depth interviews, was
beyond the scope of the study which aimed to assess the preferences of a
sample drawn from people across the country. Instead, we were limited
to reveal differences across the broader Australian public and those who
lived in the Northern Territory, the jurisdiction in which the solar farm is
to be built.

We have also not specifically consulted Indigenous people across the
whole of the Northern Territory or Australia. While the proportion of
Indigenous people participating in the online survey (5.9%) was double
the national percentage in the population (3.2%; ABS, 2021a), sug-
gesting substantial interest, the percentage of Indigenous respondents
from the Northern Territory (7.3%) was below the percentage of people
identifying as Indigenous people in this jurisdiction (26.3%, ABS,
2021a). While our results did reveal an effect of Indigeneity on the
preference of some of the principles (Rule of Law and Transparency),
because of the small number of Indigenous respondents, these results
need to be considered with caution. More research is needed using
culturally appropriate participatory and co-led consultation processes.
To incorporate local actor views about renewable energy projects,
participatory processes such as citizen assemblies, listening sessions and
committees have been proposed to help identify opportunities and
barriers (Romero-Lankao et al., 2023). While this is a shortcoming in
understanding local community views on the governance of the pro-
posed solar megafarm, it also points to a major research gap that needs
to be addressed in future studies before the construction goes further
ahead.
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5. Conclusions

With the proposals of new renewable energy megaprojects in many
countries, including Australia, new landscapes of solar array or wind
turbines will be created. These new solar landscapes can create tension
and social and environmental disruption unless processes involved in
their planning and construction follow sound governance principles.
Adhering to good governance principles during the whole process from
planning to operating, is likely to increase justice and public acceptance
of these renewable energy mega projects. In this study, we conducted an
Australian-wide online survey using a best-worst scaling (BWS) experi-
ment to gauge respondents’ preferences for a range of good governance
principles. The applied BWS experiment proved to be a simple and
effective method for gauging preferences and for assessing the relative
importance of the set of seven good governance principles.

As a case study, we used the world’s largest proposed solar farm
(12,000 ha of solar arrays) which it is planned to construct in remote
northern Australia. The results showed that residents of the Northern
Territory, the jurisdiction as the prosed solar farm, care most about
economic benefits, participation and responsiveness, i.e. providing jobs
and cheap energy. These preferences for direct benefits were traded-off
for principles concerning the rule of law, fairness and transparency, all
of which were deemed less important. Those living in other regions in
Australia, mostly in the populated southern parts, prioritised re-
sponsibility, instead, i.e. keeping the environmental risks at a minimum.
This suggests that currently there are minimal concerns about solar
mega projects, such as that planned for the Northern Territory in
northern Australia, and that there is likely to be little social resistance.
Our results suggest that people in Australia are less concerned about
consultation as long as the project bears no or minimal risk to the
environment and that economic benefits flow to the community and
society as a whole. The results can be useful for the required energy
transition and the future of renewable energy megaprojects in remote
parts of Australia.

CRediT authorship contribution statement

Kerstin K. Zander: Writing — review & editing, Writing — original
draft, Visualization, Software, Project administration, Methodology,
Investigation, Funding acquisition, Formal analysis, Data curation,
Conceptualization. Rabindra Nepal: Writing — original draft, Valida-
tion. Stephen T. Garnett: Writing — review & editing, Writing — original
draft, Validation, Conceptualization.
Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.
Data availability

Data will be made available on request.

Acknowledgements

We would like to thank Yuri Arvian for his help with data collection
in the Greater Darwin Area.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jclepro.2024.143848.

Journal of Cleaner Production 477 (2024) 143848
References

ABS, 2021a. 2021 northern territory, census all persons QuickStats. https://www.abs.
gov.au/census/find-census-data/quickstats/2021/7 accessed August 2024.

ABS, 2021b. 2021 Elliott (L). 2021 census all persons QuickStats. https://www.abs.gov.
au/census/find-census-data/quickstats/2021/UCL722014 accessed August 2024.

ABS, 2022a. Population: Census, 2021: Information on Sex and Age. Australian Bureau of
Statistics, Canberra. https://www.abs.gov.au/statistics/people/population/populat
ion-census/latest-release. accessed August 2024.

ABS, 2022b. Australia: aboriginal and torres strait islander population summary.
https://www.abs.gov.au/articles/australia-aboriginal-and-torres-strait-islander-po
pulation-summary accessed August 2024.

Adamsen, J.M., Rundle-Thiele, S., Whitty, J.A., 2013. Best-Worst scaling...reflections on
presentation, analysis, and lessons learnt from case 3 BWS experiments. Market &
Social Research 21, 9-27.

Aizaki, H., 2023. support.BWS: Tools for Case 1 Best-Worst Scaling. R package version
0.4-6.

ARENA, 2023. Large-scale solar. https://arena.gov.au/renewable-energy/large-sca
le-solar/ accessed August 2024.

Australian Government, 2023. National greenhouse gas inventory quarterly. Department
of Climate Change, Energy, the Environment and Water. Australian Government,
Canberra.

Baumgartner, H., Steenkamp, J.B., 2001. Response styles in marketing research: a cross-
national investigation. J. Market. Res. 38, 143-156.

Bellakhal, R., Kheder, S.B., Haffoudhi, H., 2019. Governance and renewable energy
investment in MENA countries: how does trade matter? Energy Econ. 84, 104541.

Bendik-Keymer, J., 2023. Acceptance governance. Earth System Governance 16, 100170.

Bessette, D.L., Hoen, B., Rand, J., Hoesch, K., White, J., Mills, S.B., Nilson, R., 2024.
Good fences make good neighbors: stakeholder perspectives on the local benefits and
burdens of large-scale solar energy development in the United States. Energy Res.
Social Sci. 108, 103375.

Bhatta, M., Zander, K.K., Garnett, S.T., 2022. Governance of forest resource use in
western Nepal: current state and community preferences. Ambio 51, 1711-1725.

Bidwell, D., 2013. The role of values in public beliefs and attitudes towards commercial
wind energy. Energy Pol. 58, 189-199.

Bishop, B.J., Vicary, D.A., Mitchell, J.R., Pearson, G., 2012. Aboriginal concepts of place
and country and their meaning in mental health the Australian community. Psychol.
24, 26-42.

Bourne, M., Bosch-Rekveldt, M., Pesamaa, O., 2023. Moving goals and governance in
megaprojects. Int. J. Proj. Manag. 41, 102486.

Brennan, N., van Rensburg, T.M., 2020. Public preferences for wind farms involving
electricity trade and citizen engagement in Ireland. Energy Pol. 147, 111872.

Brondizio, E.S., Ostrom, E., Young, O.R., 2009. Connectivity and the governance of
multilevel social-ecological systems: the role of social capital. Annu. Rev. Environ.
Resour. 34, 253-278.

Caggiano, H., Constantino, S.M., Greig, C., et al., 2024. Public and local policymaker
preferences for large-scale energy project characteristics. Nat. Energy ahead of print.

Campos, 1., Brito, M., Luz, G., 2023. Scales of solar energy: exploring citizen satisfaction,
interest, and values in a comparison of regions in Portugal and Spain. Energy Res.
Social Sci. 97, 102952.

Carlisle, J.E., Kane, S.L., Solan, D., Bowman, M., Joe, J.C., 2015. Public attitudes
regarding large-scale solar energy development in the US. Renew. Sustain. Energy
Rev. 48, 835-847.

Chowdhury, MdS., Rahman, K.S., Chowdhury, T., Nuthammachot, N., Techato, K.,
Akhtaruzzaman, Md, Tiong, S.K., Sopian, K., Amin, N., 2020. An overview of solar
photovoltaic panels’ end-of-life material recycling. Energy Strategy Rev. 27, 100431.

Codemo, A., Ghislanzoni, M., Prados, M.-J., Albatici, R., 2024. Incorporating public
perception of Renewable Energy Landscapes in local spatial planning tools: a case
study in Mediterranean countries. Appl. Geogr. 170, 103358.

Cousse, J., 2021. Still in love with solar energy? Installation size, affect, and the social
acceptance of renewable energy technologies. Renew. Sustain. Energy Rev. 145,
111107.

D’Souza, C., Yiridoe, E.K., 2014. Social acceptance of wind energy development and
planning in rural communities of Australia: a consumer analysis. Energy Pol. 74,
262-270.

DeCicco, J., Yan, T., Keusch, F., Munoz, D.H., Neidert, L., 2015. U.S. consumer attitudes
and expectations about energy. Energy Pol. 86, 749-758.

Delicado, A., Figueiredo, E., Silva, L., 2016. Community perceptions of renewable
energies in Portugal: impacts on environment, landscape and local development.
Energy Res. Social Sci. 13, 84-93.

Demski, C., Butler, C., Parkhill, K.A., Spence, A., Pidgeon, N.F., 2015. Public values for
energy system change. Global Environ. Change 34, 59-69.

Demski, C., Poortinga, W., Whitmarsh, L., et al., 2018. National context is a key
determinant of energy security concerns across Europe. Nat. Energy 3, 882-888.

Denicol, J., Davies, A., Krystallis, I., 2020. What are the causes and cures of poor
megaproject performance? a systematic literature review and research agenda. Proj.
Manag. J. 51, 328-345.

Devine-Wright, P., 2009. Rethinking NIMBYism: the role of place attachment and place
identity in explaining place-protective action. J. Community Appl. Soc. Psychol. 19,
426-441.

Devine-Wright, P., Howes, Y., 2010. Disruption to place attachment and the protection of
restorative environments. J. Environ. Psychol. 30, 271-280.

Dobravec, V., Matak, N., Sakulin, C., et al., 2021. Multilevel governance energy planning
and policy: a view on local energy initiatives. Energy, Sustainability and Society 11,
2.


https://doi.org/10.1016/j.jclepro.2024.143848
https://doi.org/10.1016/j.jclepro.2024.143848
https://www.abs.gov.au/census/find-census-data/quickstats/2021/7
https://www.abs.gov.au/census/find-census-data/quickstats/2021/7
https://www.abs.gov.au/census/find-census-data/quickstats/2021/UCL722014
https://www.abs.gov.au/census/find-census-data/quickstats/2021/UCL722014
https://www.abs.gov.au/statistics/people/population/population-census/latest-release
https://www.abs.gov.au/statistics/people/population/population-census/latest-release
https://www.abs.gov.au/articles/australia-aboriginal-and-torres-strait-islander-population-summary
https://www.abs.gov.au/articles/australia-aboriginal-and-torres-strait-islander-population-summary
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref5
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref5
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref5
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref6
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref6
https://arena.gov.au/renewable-energy/large-scale-solar/
https://arena.gov.au/renewable-energy/large-scale-solar/
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref8
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref8
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref8
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref9
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref9
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref10
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref10
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref11
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref12
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref12
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref12
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref12
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref13
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref13
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref14
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref14
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref15
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref15
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref15
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref16
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref16
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref17
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref17
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref18
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref18
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref18
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref20
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref20
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref21
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref21
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref21
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref22
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref22
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref22
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref23
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref23
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref23
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref24
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref24
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref24
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref25
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref25
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref25
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref26
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref26
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref26
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref27
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref27
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref28
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref28
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref28
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref29
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref29
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref30
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref30
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref31
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref31
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref31
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref32
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref32
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref32
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref33
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref33
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref34
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref34
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref34

K.K. Zander et al.

Dolter, B.D., Boucher, M., 2018. Solar energy justice: a case-study analysis of
Saskatchewan, Canada. Appl. Energy 225, 221-232.

Donald, J., Axsen, J., Shaw, K., Robertson, B., 2021. Sun, wind or water? Public support
for large-scale renewable energy development in Canada. J. Environ. Pol. Plann. 24,
175-193.

Enserink, M., Van Etteger, R., Van den Brink, A., Stremke, S., 2022. To support or oppose
renewable energy projects? A systematic literature review on the factors influencing
landscape design and social acceptance. Energy Res. Social Sci. 91, 102740.

Fast, S., Mabee, W., Baxter, J., Christidis, T., Driver, L., Hill, S., McMurtry, J.J.,
Tomkow, M., 2016. Lessons learned from ontario wind energy disputes. Nat. Energy
1, 15028.

Firestone, J., Kirk, H., 2019. A strong relative preference for wind turbines in the United
States among those who live near them. Nat. Energy 4, 311-320.

Firestone, J., Bates, A., Knapp, L.A., 2015. See me, feel me, touch me, heal me: wind
turbines, culture, landscapes, and sound impressions. Land Use Pol. 46, 241-249.

Flynn, T.N., Louviere, J.J., Peters, T.J., Coast, J., 2007. Best-worst scaling: what it can do
for health care research and how to do it. J. Health Econ. 26, 171-189.

Goedkoop, F., Devine-Wright, P., 2016. Partnership or placation? The role of trust and
justice in the shared ownership of renewable energy projects. Energy Res. Social Sci.
17, 135-146.

Government of Dubai, 2023. Mohammed bin Rashid inaugurates 5th phase of the
mohammed bin Rashid Al Maktoum solar Park. https://mediaoffice.ae/en/news/
2023/June/18-06/Mohammed-bin-Rashid-inaugurates-5th-phase-of-the-Mohamme
d-bin-Rashid-Al-Maktoum-Solar-Park accessed August 2024.

Gross, C., 2007. Community perspectives of wind energy in Australia. The application of
a justice and community fairness framework to increase social acceptance. Energy
Pol. 35, 27271, 2736.

Hall, N., Ashworth, P., Devine-Wright, P., 2013. Societal acceptance of wind farms:
analysis of four common themes across Australian case studies. Energy Pol. 58,
200-208.

Hammerle, M., Burke, P.J., 2022. Solar PV and energy poverty in Australia’s residential
sector. Aust. J. Agric. Resour. Econ. 66, 822-841.

Hanger, S., Komendantova, N., Schinke, B., Zejli, D., Thlal, A., Patt, A., 2016. Community
acceptance of large-scale solar energy installations in developing countries: evidence
from Morocco. Energy Res. Social Sci. 14, 80-89.

Heffron, R.J., McCauley, D., 2017. The concept of energy justice across the disciplines.
Energy Pol. 105, 658-667.

Heffron, R., Halbriigge, S., Korner, M.-F., Obeng-Darko, N.A., Sumarno, T., Wagner, J.,
Weibelzahl, M., 2021. Justice in solar energy development. Sol. Energy 218, 68-75.

Hoen, B., Firestone, J., Rand, J., Elliot, D., Hiibner, G., Pohl, J., Wiser, R., Lantz, E.,
Haac, T.R., Kaliski, K., 2019. Attitudes of U.S. Wind turbine neighbors: analysis of a
nationwide survey. Energy Pol. 134, 110981.

IEA (International Energy Agency, 2023. Australia has raised its climate targets and now
needs to accelerate its clean energy transition, says new IEA review. https://www.
iea.org/news/australia-has-raised-its-climate-targets-and-now-needs-to-accelerate-it
s-clean-energy-transition-says-new-iea-review accessed August 2024.

Klok, C.W., Kirkels, A.F., Alkemade, F., 2023. Impacts, procedural processes, and local
context: rethinking the social acceptance of wind energy projects in The
Netherlands. Energy Res. Social Sci. 99, 103044.

Knapp, L., Ladenburg, J., 2015. How spatial relationships influence economic
preferences for wind power-a review. Energy 8, 6177-6201.

Lai, C.S., Jia, Y., Lai, L.L., Xu, Z., McCulloch, M.D., Wong, K.P., 2017. A comprehensive
review on large-scale photovoltaic system with applications of electrical energy
storage. Renew. Sustain. Energy Rev. 78, 439-451.

Larson, E.C., Krannich, R.S., 2016. “A great idea, just not near me!” Understanding public
attitudes about renewable energy facilities. Soc. Nat. Resour. 29, 1436-1451.

Lehtinen, J., Peltokorpi, A., Artto, K., 2019. Megaprojects as organizational platforms
and technology platforms for value creation. Int. J. Proj. Manag. 37, 43-58.

Lemeshow, S., Robinson, D., 1985. Surveys to measure programme coverage and impact:
a review of the methodology used by the expanded programme on immunization.
World Health Stat. Q. 38, 65-75.

Liebe, U., Bartczak, A., Meyerhoff, J., 2017. A turbine is not only a turbine: the role of
social context and fairness characteristics for the local acceptance of wind power.
Energy Pol. 107, 300-308.

Louviere, J.J., Lings, L., Islam, T., Gudergan, S., Flynn, T.N., 2013. An introduction to the
application of (case 1) best-worst scaling in marketing research. Int. J. Res. Market.
30, 292-303.

Louviere, J.J., Flynn, T.N., Marley, A.J., 2015. Best-worst Scaling: Theory, Methods and
Applications. Cambridge University Press, Cambridge, UK.

Manila Bulletin, 2024. SPNEC begins work on *world’s largest solar project. 1 January
2024. https://mb.com.ph/2023/5/22/spnec-begins-work-on-world-s-largest-solar-
project accessed August 2024.

Markard, J., 2018. The next phase of the energy transition and its implications for
research and policy. Nat. Energy 3, 628-633.

Marley, A.A., Louviere, J.J., 2005. Some probabilistic models of best, worst, and best-
worst choices. J. Math. Psychol. 49, 464-480.

Nijsse, F.J.M.M., Mercure, J.F., Ameli, N., et al., 2023. The momentum of the solar
energy transition. Nat. Commun. 14, 6542.

Nilson, R.S., Stedman, R.C., 2023. Reacting to the rural burden: understanding
opposition to utility-scale solar development in upstate New York. Rural Sociol. 88,
578-605.

10

Journal of Cleaner Production 477 (2024) 143848

Northern Territory Government, 2024. Our territory gas plan - beetaloo sub-basin. https
://territorygas.nt.gov.au/projects/beetaloo-sub-basin accessed August 2024.

OHCHR, 2024. What is good governance?.

Peri, E., Becker, N., Tal, A., 2020. What really undermines public acceptance of wind
turbines? A choice experiment analysis in Israel. Land Use Pol. 99, 105113.

Petrova, M.A., 2013. NIMBYism revisited: public acceptance of wind energy in the
United States. Wiley Interdisciplinary Review Climate Change 4, 575-601.

Poggi, F., Firmino, A., Amado, M., 2018. Planning renewable energy in rural areas:
impacts on occupation and land use. Energy 155, 630-640.

Prime Minister of Australia, 2022. Australia legislates emissions reduction targets.
https://www.pm.gov.au/media/australia-legislates-emissions-reduction-targets
[accessed August 2024.

PROFOR and FAO, 2011. Framework for assessing and monitoring forest governance.
Program on Forests (World Bank) and Food and Agriculture Organization of the
United Nations. Rome.

PV-magazine, 2019. Cutting edge module tech promised on first, 3 GW slice of 10 GW
Chinese solar installation. https://www.pv-magazine.com/2019/12/16/cutting-edg
e-module-tech-promised-on-first-3-gw-slice-of-10-gw-chinese-solar-installation/
accessed August 2024.

Rahman, M.M., Sultana, N., 2024. Nexus of human development and environmental
quality in low-income and developing countries: do renewable energy and good
governance matter? Sustainability 16, 5382.

Rand, J., Hoen, B., 2017. Thirty years of North American wind energy acceptance
research: what have we learned? Energy Res. Social Sci. 29, 135-148.

Rediske, G., Burin, H.P., Rigo, P.D., Rosa, C.B., Michels, L., Siluk, J.C.M., 2021. Wind
power plant site selection: a systematic review. Renew. Sustain. Energy Rev. 148,
111293.

Rodriguez-Segura, F.J., Osorio-Aravena, J.C., Frolova, M., Terrados-Cepeda, J., Munoz-
Cerdn, E., 2023. Social acceptance of renewable energy development in southern
Spain: exploring tendencies, locations, criteria and situations. Energy Pol. 173,
113356.

Romero-Lankao, P., Rosner, N., Brandtner, C., et al., 2023. A framework to centre justice
in energy transition innovations. Nat. Energy 8, 1192-1198.

Sailer, O., 2015. Crossdes: construction of crossover designs. https://cran.r-project.org/
web/packages/crossdes/index.html.

Sankaran, S., Clegg, S., Miiller, R., Drouin, N., 2022. Energy justice issues in renewable
energy megaprojects: implications for a socioeconomic evaluation of megaprojects.
Int. J. Manag. Proj. Bus. 15, 701-718.

Schram, W., Akerboom, S., Lelieveldt, H., Kramer, G.J., 2024. Government versus the
people — the mismatch in value use to assess solar farms in The Netherlands. Energy
Res. Social Sci. 107, 103344.

Schuster, A.L.R., Crossnohere, N.L., Campoamor, N.B., Hollin, L.L., Bridges, J.F.P., 2024.
The rise of best-worst scaling for prioritization: a transdisciplinary literature review.
Journal of Choice Modelling 50, 100466.

Scognamiglio, A., 2016. ‘Photovoltaic landscapes’: design and assessment. A critical
review for a new transdisciplinary design vision. Renew. Sustain. Energy Rev. 55,
629-661.

Scovell, M., McCrea, R., Walton, A., Poruschi, L., 2024. Local acceptance of solar farms:
the impact of energy narratives. Renew. Sustain. Energy Rev. 189, 114029.

Sonnberger, M., Ruddat, M., 2017. Local and socio-political acceptance of wind farms in
Germany. Technol. Soc. 51, 56-65.

Sovacool, B.K., Dworkin, M.H., 2015. Energy justice: conceptual insights and practical
applications. Appl. Energy 142, 4352-4444.

SunCable, 2024. Our projects. https://www.suncable.energy/our-projects accessed
August 2024.

Susskind, L., Chun, J., Gant, A., Hodgkins, C., Cohen, J., Lohmar, S., 2022. Sources of
opposition to renewable energy projects in the United States. Energy Pol. 165,
112922.

Sward, J.A., Nilson, R.S., Katkar, V.V., Stedman, R.C., Kay, D.L., Ifft, J.E., Zhang, K.M.,
2021. Integrating social considerations in multicriteria decision analysis for utility-
scale solar photovoltaic siting. Appl. Energy 288, 116543.

Turner, J.R., Xue, Y., 2018. On the success of megaprojects. Int. J. Manag. Proj. Bus. 11,
783-805.

UNESCAP (United Nations Economic and Social Commission for Asia and the Pacific),
2009. What is good governance? https://repository.unescap.org/handle/20.500.1
2870/3794 accessed August 2024.

Williams, L., Macnaghten, P., Davies, R., Curtis, S., 2017. Framing ‘fracking’: exploring
public perceptions of hydraulic fracturing in the United Kingdom. Publ. Understand.
Sci. 26, 89-104.

Wolsink, M., 2007. Wind power implementation: the nature of public attitudes: equity
and fairness instead of ‘backyard motives’. Renew. Sustain. Energy Rev. 11,
1188-1207.

Wolsink, M., 2018. Co-production in distributed generation: renewable energy and
creating space for fitting infrastructure within landscapes. Landsc. Res. 43, 542-561.

Wiistenhagen, R., Wolsink, M., Biirer, M.J., 2007. Social acceptance of renewable energy
innovation: an introduction to the concept. Energy Pol. 35, 2683-2691.

Zander, K.K., Mathur, D., Mathew, S., Garnett, S.T., 2024. Public versus community
views about the world’s largest proposed solar farm in remote Australia. Energy Pol.
191, 114197.


http://refhub.elsevier.com/S0959-6526(24)03297-9/sref35
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref35
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref36
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref36
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref36
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref37
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref37
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref37
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref38
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref38
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref38
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref39
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref39
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref40
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref40
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref41
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref41
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref42
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref42
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref42
https://mediaoffice.ae/en/news/2023/June/18-06/Mohammed-bin-Rashid-inaugurates-5th-phase-of-the-Mohammed-bin-Rashid-Al-Maktoum-Solar-Park
https://mediaoffice.ae/en/news/2023/June/18-06/Mohammed-bin-Rashid-inaugurates-5th-phase-of-the-Mohammed-bin-Rashid-Al-Maktoum-Solar-Park
https://mediaoffice.ae/en/news/2023/June/18-06/Mohammed-bin-Rashid-inaugurates-5th-phase-of-the-Mohammed-bin-Rashid-Al-Maktoum-Solar-Park
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref44
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref44
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref44
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref45
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref45
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref45
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref46
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref46
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref47
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref47
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref47
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref48
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref48
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref49
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref49
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref50
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref50
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref50
https://www.iea.org/news/australia-has-raised-its-climate-targets-and-now-needs-to-accelerate-its-clean-energy-transition-says-new-iea-review
https://www.iea.org/news/australia-has-raised-its-climate-targets-and-now-needs-to-accelerate-its-clean-energy-transition-says-new-iea-review
https://www.iea.org/news/australia-has-raised-its-climate-targets-and-now-needs-to-accelerate-its-clean-energy-transition-says-new-iea-review
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref53
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref53
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref53
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref54
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref54
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref55
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref55
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref55
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref56
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref56
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref57
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref57
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref58
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref58
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref58
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref59
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref59
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref59
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref60
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref60
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref60
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref61
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref61
https://mb.com.ph/2023/5/22/spnec-begins-work-on-world-s-largest-solar-project
https://mb.com.ph/2023/5/22/spnec-begins-work-on-world-s-largest-solar-project
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref63
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref63
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref64
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref64
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref65
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref65
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref66
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref66
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref66
https://territorygas.nt.gov.au/projects/beetaloo-sub-basin
https://territorygas.nt.gov.au/projects/beetaloo-sub-basin
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref68
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref69
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref69
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref70
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref70
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref71
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref71
https://www.pm.gov.au/media/australia-legislates-emissions-reduction-targets
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref73
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref73
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref73
https://www.pv-magazine.com/2019/12/16/cutting-edge-module-tech-promised-on-first-3-gw-slice-of-10-gw-chinese-solar-installation/
https://www.pv-magazine.com/2019/12/16/cutting-edge-module-tech-promised-on-first-3-gw-slice-of-10-gw-chinese-solar-installation/
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref75
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref75
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref75
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref76
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref76
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref77
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref77
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref77
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref78
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref78
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref78
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref78
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref79
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref79
https://cran.r-project.org/web/packages/crossdes/index.html
https://cran.r-project.org/web/packages/crossdes/index.html
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref81
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref81
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref81
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref82
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref82
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref82
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref83
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref83
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref83
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref84
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref84
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref84
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref85
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref85
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref86
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref86
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref87
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref87
https://www.suncable.energy/our-projects
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref89
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref89
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref89
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref90
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref90
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref90
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref91
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref91
https://repository.unescap.org/handle/20.500.12870/3794
https://repository.unescap.org/handle/20.500.12870/3794
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref93
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref93
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref93
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref94
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref94
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref94
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref95
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref95
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref96
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref96
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref97
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref97
http://refhub.elsevier.com/S0959-6526(24)03297-9/sref97

	Assessing good governance principles of renewable energy megaprojects
	1 Introduction
	2 Material and methods
	2.1 Large-scale solar farms in Australia and globally
	2.2 Data collection and sampling
	2.3 Questionnaire
	2.4 BWS design
	2.5 Data analysis

	3 Results
	3.1 Sample description
	3.2 BWS results

	4 Discussion and policy implications
	4.1 Responsibility and Responsiveness
	4.2 Rule of law, Participation and Accountability
	4.3 Fairness and transparency
	4.4 Study limitations

	5 Conclusions
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References


