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Preferences for and potential impacts of financial incentives 1 

to install residential rooftop solar photovoltaic systems in 2 

Australia 3 

Abstract 4 

Shifting the production of energy from fossil fuels to renewable resources contributes towards the 5 

reduction of greenhouse gas emissions needed for climate change mitigation. Many countries, 6 

including Australia, have had generous financial incentives in place to support households to adopt 7 

renewable energy technologies, such as rooftop photovoltaic solar panels. Given the increasing 8 

reductions in, and eventually a shift, from subsidies to market-based mechanisms the trend of new 9 

solar panel adoption is unclear. Solar power is a particularly relevant climate change mitigation 10 

technology in Australia given the country’s high insolation rates. Australia has one of the highest 11 

rates of residential solar adoption in the world with 20% of households having solar panels. This 12 

study uses Australia as a case study because of the range of incentives available and the potential 13 

impacts of changes in incentive policies which are already under way. To determine preferences for 14 

changes in incentives and to predict consumer choices for adopting solar panels under future policy 15 

changes, a choice model was applied. Results showed that about two-thirds of the respondents 16 

would be willing to install a photovoltaic system. Installation costs had the greatest influence on 17 

choice of a photovoltaic system, followed by a 10-year and a 5-year guarantee of being able to sell 18 

excess solar power to retailers, and a high feed-in-tariff. Being able to access an interest free loan 19 

did not affect respondents’ choices, and up-front rebates were preferred to be at least AUD 4,000. 20 

Income, education, knowledge about Australia’s renewable energy polices and believing in 21 

environmental benefits of solar energy all positively influenced the willingness to install a 22 

photovoltaic system while age had a negative effect. Preferences for financial incentives varied 23 

significantly across respondents. About a third of respondents were sufficiently sensitive to costs 24 

and incentives that a substantial cut in subsidies would probably dissuade them from installing a 25 

photovoltaic system. Younger people and those knowledgeable about renewable energy policies 26 
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preferred low installation costs but were not motivated by incentives. Factors likely to influence 27 

their decision-making included their level of electricity consumption, rising electricity prices and 28 

decreasing costs for storage systems, and they may conclude that solar photovoltaic systems pay off 29 

even without government subsidies, which are gradually being phased out. 30 

Keywords: choice experiment, feed-in-tariff, market-based incentives, online survey, renewable 31 

energy 32 

1. Introduction 33 

Decarbonising electricity systems is one of the key strategies for mitigating climate change (Agnew 34 

and Dargusch, 2015). A rapid energy transition must happen over the next 50 years to avoid the 35 

worst impacts of climate change (IPCC, 2014). Mechanisms to increase the share of power derived 36 

from renewable sources are featuring more heavily in national strategies for reducing greenhouse 37 

gas (GHG) emissions and for achieving national targets and commitments under the Paris Climate 38 

Change Agreement (United Nations Framework Convention on Climate Change, 2017). At least 39 

145 countries have publicly stated their renewable energy targets (REN21, 2018). 40 

In order to transition to low carbon economies, governments have provided a range of 41 

financial incentives, assistance mechanisms and associated policies to support the installation of 42 

solar photovoltaic (PV) systems by residential households and businesses. The most prevalent of 43 

these have been upfront discounts or rebates (Macintosh & Wilkinson, 2011) and feed-in tariffs 44 

(FiTs) (Nelson et al., 2011; Bell and Foster, 2012; Cherrington et al., 2013; Carley et al., 2017). 45 

Governments have also supported the installation of solar PV through solar leasing schemes (where 46 

a third party will own a solar system and sell the electricity direct to a householder), loans, and 47 

development of community education programs to inform householders about solar systems (Rai 48 

and Sigrin, 2013; Noll et al., 2014; Schelly, 2014). 49 
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The academic literature investigating solar PV adoption has largely focused on consumers’ 50 

motivations and barriers for adoption of solar energy (e.g. Faiers and Neame, 2006; Balcombe et al., 51 

2014; Karakaya et al., 2015). The Diffusion of Innovation curve has been applied to understand 52 

motivations to adopt solar PV systems, with innovators and early adopters prioritising the 53 

technological benefits of PV systems, in particular the environmental benefits, whilst later adopters 54 

prioritise the practical aspects, in particular the financial benefits (Palm, 2018; Simpson, 2018). 55 

Early adopters and those who initially intending to install solar PV systems can be characterised as 56 

being well educated and wealthy, with disposable income available to invest in innovative 57 

technologies (Stedmon et al., 2013; Sigrin et al., 2015). Research into the potential existence of an 58 

early majority group of adopters has also identified that the costs associated with solar has not been 59 

a major barrier to adoption for this group (Ford et al., 2017; Inderberg et al., 2018), although the 60 

opportunity for revenue generation for this group has continued to be a core motivation (Palm, 61 

2018; Simpson, 2018) (in particular when the FiT value has exceeded the retail electricity purchase 62 

price). 63 

Australia currently has a target to reduce per capita greenhouse gas (GHG) emissions by 26-64 

28% on 2005 levels by 2030 (Australian Government, 2015). Key policies to meet this target 65 

include an industry-based voluntary emissions reduction scheme (Clean Energy Regulator, 2018a) 66 

and Australia’s Renewable Energy Target (Clean Energy Regulator, 2018b). Given Australia’s high 67 

average solar insolation per square metre (Bahadori and Nwaoha, 2013) solar PV remains a 68 

preferred technology. Climate change agreements have been a major political platform in Australia 69 

to boost investments into renewable energy, including solar energy production. 70 

The success of this policy platform was then emulated by most state and territory 71 

governments, resulting in generous FiTs available to householders (Zahedi, 2010; Nelson et al., 72 

2011). The available incentives have resulted in the vast majority of solar capacity (88%) being 73 

installed via small-scale systems (less than 100kW) (Australian PV Institute, 2018). Policies not 74 
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only aim to reduce emissions but also reduce household exposure to increasing electricity tariffs and 75 

promote an Australian solar industry. After over a decade of substantial incentives, Australia has 76 

one of the highest penetrations of residential rooftop solar in the world with slightly more than 2 77 

million households (one in five) having small (up to 10 kW) PV systems installed, with a total 78 

capacity of 7.9 million kW(Clean Energy Regulator, 2019). However, financial support for 79 

renewable energy became increasingly contested as the cost implications of the renewable energy 80 

target and carbon price became the subject of contentious public debate (Pearse, 2016), with support 81 

being further eroded by the unexpectedly high cost of FiTs to power utilities (Simpson, 2017). What 82 

is currently unknown is how people in Australia will respond to changes in the financial incentives 83 

available and discontinuation of the policies that have been so successfully encouraging the 84 

adoption of residential solar PV to date. 85 

The aims of this study were to 1) reveal preferences for policies that affect decisions to 86 

install solar PV, 2) understand how policies might influence different groups of people, and 3) 87 

assess how solar PV installation intentions might change as policies are adjusted. To address these 88 

aims, data were collected from 1,131 adults living in Australia through a commissioned online 89 

survey in October 2017. 90 

The rationale for the study was the lack of knowledge about how intentions to install solar 91 

PV vary with changes in policies and their associated incentives. Despite the high costs of existing 92 

financial incentives for governments, both in Australia and elsewhere, there is almost no 93 

information on which policies have the strongest effects and on whom. Where such studies have 94 

been carried out in Australia, they considered adoption patterns and impacts of incentives on the 95 

wider energy system rather than preferences for incentive mechanisms (Higgins et al., 2014; Bondio 96 

et al., 2018). Our study is the first to analyse preferences for solar PV policies across the whole of 97 

Australia using empirical survey-based data and analysing changes in intended behaviour. People’s 98 

intentions to install a solar PV system under a range of policy scenarios were analysed. It was 99 
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expected that people intending to install solar PV on their residences are likely to anticipate market 100 

responses. The survey contained a choice experiment, which is a stated preference elicitation 101 

method well suited to evaluating potential behavioural responses to policy change. Discrete choice 102 

modelling has been employed extensively to study intentions to adopt new technologies, including 103 

solar PV systems (Scarpa and Willis, 2010; Willis et al., 2011; Yamaguchi et al., 2013; Higgins et 104 

al., 2014; Islam, 2014; Su et al., 2018). 105 

Australia represents an appropriate test-case for assessing preferences for different types of 106 

policy aimed at supporting the installation of PV because the Australian population has long had 107 

access to, and communications around, a range of financial incentives. Not only have a range of 108 

financial incentives been available, but the politically contested nature of these policies, and 109 

therefore the media attention paid to them, is likely to have increased householder understanding 110 

and awareness of incentive types when they might otherwise not have been familiar to the general 111 

population. Further, Australia’s relatively high adoption rate mean that a random sample of 112 

respondents is more likely to include a subset of householders who have already installed a solar 113 

system, and therefore have lived experience with the incentive types. While focusing on Australia, 114 

the results of the study can be beneficial for other countries which have a similarly high solar PV 115 

system adoption rate across residential households and where solar panel consumers also face a 116 

substantial cut in subsidies and at the same time rising energy costs. High income countries tend to 117 

emulate each other’s renewable energy policies, particularly with regard to the introduction of 118 

rebates, quotas and FiT (Baldwin et al., 2019) and the effect of winding these policies is not well 119 

understood anywhere yet. 120 

2. Material and Methods 121 

2.1. History and trends of feed-in-tariffs worldwide and in Australia 122 

Worldwide 123 
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While rebates and FiTs are intended to reduce financial and informational barriers to installing solar 124 

PV systems, by either reducing upfront costs (rebates) or the payback periods (FiTs), they also have 125 

cost impacts for all consumers (Tveten et al., 2013; Inderberg et al., 2018). Worldwide, the 126 

availability of both has resulted in an increase in the capacity of PV systems installed and an 127 

increase in electricity volume fed into the grid, particularly in the middle of the day. There is 128 

therefore a mismatch between sunlight hours, when solar electricity is exported to the network, and 129 

peak use, which is the evening when residents draw from the grid. This phenomenon, described as 130 

the ‘duck curve’ (Denholm et al., 2015), has cost implications for electricity network providers and 131 

system operators, with associated costs falling to all electricity consumers. It has led to some 132 

questioning the efficacy of the applications of financial incentives to support small-scale PV 133 

(Pearse, 2016). 134 

Another economic drawback arose from the cost uncertainty of the FiTs schemes. While 135 

rebates can be relatively easy to budget for and forecast, with the number of discounts limited and 136 

the only issue determining likely demand for the rebate, a guaranteed FiT can be difficult to model 137 

considering the costs required will be dependent on the capacity of systems installed, the electricity 138 

consumed and the level of sunlight received. Governments have therefore guaranteed periods of 139 

FiTs without understanding full financial implications of the commitment, which has led to larger 140 

than expected increases in the costs of such schemes (Simpson, 2017). 141 

The prevailing tariff type will also influence PV adoption rates and the impact of PV on the 142 

remaining electricity consumer base. Consumption-based electricity tariff systems, where the 143 

majority of costs relate to total electricity consumed as opposed to a daily supply charge or 144 

maximum instantaneous demand for electricity, will promote solar installation further, as solar 145 

systems reduce total electricity consumption. Increasing costs associated with reacting to the ‘duck 146 

curve’ and to pay for FiTs result in increasing consumption-based electricity tariffs, which still 147 

dominate in most parts of the world as an ‘advanced’ meter is required to support demand-based 148 
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tariffs. These extra costs are largely paid by non-solar householders, resulting in increasing retail 149 

costs and higher financial pressures to install solar systems. This feedback cycle between solar 150 

installation rates, increasing costs and increasing electricity tariffs has been referred to as the 151 

‘electricity death spiral’ (Simshauser, 2014). 152 

Australia 153 

Collectively, the three cost impacts associated with solar installation has created a contested 154 

environment for solar PV in Australia, with some stakeholders touting the provision of financial 155 

incentives for PV as middle-class welfare and as increasing inequality (Macintosh and Wilkinson, 156 

2011; Nelson et al., 2011). As a consequence, FiT polices have been highly volatile in the last five 157 

years (see, e.g. Byrnes et al., 2013; Martin and Rice, 2013; Burtt and Dargusch, 2015; Chapman et 158 

al., 2016; Poruschi et al., 2018), varying among states and territories (see Table S1 in 159 

Supplementary Materials). In the past governments in all states and territories mandated generous 160 

FiTs either equal to or more than the standard retail tariff, with some as high as twice the cost of 161 

conventional supplies. Solar PV in Australia has since become sufficiently inexpensive to compete 162 

with other sources of domestic power at the retail level (i.e. reached price parity) and the economic 163 

rationale for financial incentives for solar PV installations has been questioned, particularly where 164 

tariffs exceed market rates (Bell and Foster, 2017). As a result, some states or territories have 165 

abandoned generous government-mandated FiT schemes, so that the FiT is adjusted to reflect the 166 

value of wholesale electricity purchased by the electricity retailers. This can be as low as 20% of 167 

retail electricity costs (Table S1 in Supplementary Materials) and can be further changed without 168 

warning. 169 

Further, studies have found that a majority of Australians support investment in renewable 170 

energy (Stefanova et al., 2014), with studies also finding householders may prioritise other 171 

householders receiving financial support for renewable energy rather than have that financial 172 

support falling to large scale, but more efficient, industrial sized systems (Simpson and Clifton, 173 
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2016). Additionally, many renewable energy advocates and solar consumers note that appropriately 174 

priced FiTs represent fair and reasonable payment for the wholesale value of householders’ 175 

electricity feeding into the network. On this basis, having an understanding of householders’ 176 

preferences for incentive types can be used to optimise the success of financial incentives aiming to 177 

promote adoption of renewable energy with the outcomes for all customers. 178 

In 2017, when this study was conducted, there were two main approaches aimed at making 179 

installations of PV financially attractive for residential households: an up-front discount on the 180 

purchase of a PV system and FiT policies (in this paper FiT is used to refer to net FiT as almost all 181 

FiTs in Australia are in that form). Up-front discounts are associated with the Federal Government’s 182 

Renewable Energy Target, which requires electricity retailers to purchase a certain number of large-183 

scale and small-scale renewable certificates (Clean Energy Regulator, 2018b). This creates a 184 

market-derived value for certificates, which are generated when householders install solar systems. 185 

The number of certificates varies depending on the capacity of the system, the location of 186 

installation and reduces each year from 2015 to 2030, when the scheme will stop. While 187 

householders can trade certificates through the market, the vast majority will sell theirs directly to 188 

their solar supplier for an up-front discount on the price of their systems. 189 

Another financial incentive, an interest free loan under the ‘Government Green Loans 190 

program’ of up to AUD 10,000, ceased in February 2010 (Commonwealth Senate, 2010); however 191 

low interest loans to purchase solar PV systems are still offered by private sector financial 192 

institutions. 193 

2.2. Data collection and sampling 194 

A market research company (Survey Sampling International) was commissioned to source potential 195 

respondents for our survey. The survey company made a link to our survey available to a sub-set of 196 

their panel over two weeks in October 2017. The sub-set was randomly selected by the research 197 
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company based on the following predetermined characteristics: equal gender balance, an age 198 

distribution reflecting that of the national population (all respondents had to be at least 18), a 199 

geographical distribution proportional to a) the population in each Australian state or territory and 200 

b) the proportion in urban as opposed to rural areas. All people from this sub-set could choose to 201 

start the survey but the only information provided was that it was a research survey, that it took 202 

about 10 minutes to complete, and that the respondents would receive the standard remuneration 203 

from the research company upon completion of a survey of that duration. This reduced selection 204 

bias because people did not know the topic before agreeing to undertake the survey. 205 

The commissioned number of complete responses was 1,200 of which 1,131 were used in 206 

the analysis. Rejected responses included those completed in under four minutes (12), those where 207 

key questions were not answered (not all questions were forced) (34) and those where people 208 

selected the lowest score for understanding the choice experiment on a Likert scale of 1-4 (23). 209 

2.3. Choice experimental design and questionnaire 210 

Choice experiments belong to the category of stated preference methods, which comprise methods 211 

that aim to reveal values for goods, services, programmes or products that are not traded in markets 212 

or that do not yet exist so have no market values or prices. Stated preference methods like choice 213 

experiments and contingent valuation enable researchers to calculate people’s willingness-to-pay 214 

(WTP) for changes in the provision of hypothetically constructed services or goods, usually in 215 

monetary terms. While contingent valuation usually assesses single goods, services, programmes or 216 

products, choice experiments can assess multiple criteria or attributes. While it is acknowledged 217 

that markets now exist for solar PV and therefore revealed preference methods could be applied, it 218 

is not clear how solar markets will respond to an absence of financial incentive or where 219 

preferences lie for incentives where multiple incentives are applied simultaneously. 220 
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The choice of the attributes for the choice experiment was guided by a literature review 221 

(Scarpa and Willis, 2010; Willis et al., 2011; Yamaguchi et al., 2013; Islam, 2014). The initial 222 

attributes were first trialled in a choice experiment with ten colleagues from different disciplines to 223 

check that the wording around the choice experiment was unambiguous and the choice tasks easy to 224 

understand. An online pilot study with 20 people was then conducted through MicroWorkers, an 225 

online crowdsourcing platform which offers access to a large number of international as well as 226 

Australian users. The results informed the attributes on choices to create the final design. A 227 

Bayesian D-efficient design based on the priors developed from the pilot study was generated 228 

(Scarpa and Rose, 2008). This was done in Ngene (ChoiceMetrics, 2012). The final design included 229 

12 choice sets, which were blocked into three blocks of four sets each. Each respondent was 230 

presented with one of the blocks, i.e. had to answer four out of 12 choice sets. 231 

Each choice set consisted of three alternatives (Fig. S1 in Supplementary Materials). 232 

Respondents without solar PV systems were asked, in each of the four choice sets, if they could 233 

imagine installing either: one of two alternative medium sized (4.5 or 5 kW in Australia) solar PV 234 

system, with the two systems differing in their combinations of costs and financial incentives; or a 235 

third alternative, an opt-out alternative labelled “Neither” if they did not want to buy either of the 236 

systems and thus remain without solar PV. Those who already had PV systems were asked if they 237 

would buy one again, either because they had moved to another dwelling or their current system 238 

needed replacing (Fig. S2 in Supplementary Materials). The attributes of the PV systems among 239 

which respondents could chose reflected the various financial incentives and settings currently 240 

available for Australian consumers (Table 1). Values for up-front discounts (rebates) were chosen to 241 

be broadly consistent with the range of rebates available over time and FiT values were consistent 242 

with those available on behalf of retailers (lower than the electricity purchase tariff) and 243 

Government (a premium FiT, higher than the purchase tariff). The chosen length of time a FiT 244 

amount would be guaranteed was consistent with time periods offered by Government, with a 20 245 

year period added as an extreme case, and the possibility of an interest free loan and total 246 
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installation costs also reflected realistic market conditions. As it is accepted that electricity feeding 247 

back into the network has a wholesale electricity value in Australia and will therefore always 248 

receive some financial compensation there was no inclusion of a ‘zero-year guarantee’. The 249 

difference between zero and one year would have been too small for respondents to conceptualise. 250 

[Table 1 here] 251 

Besides the choice experiment and follow-up questions gauging respondents’ level of 252 

understanding of the choice tasks, the questionnaire asked about demographic background, attitudes 253 

towards environmental issues, climate change and renewable energy, and respondents’ knowledge 254 

about emission targets in Australia, globally and in their states or territories. The text that 255 

accompanied the choice experiment (Fig. S2 in Supplementary Materials) differed slightly between 256 

those respondents who already had solar PV and those who did not. At the end of the explanation 257 

text we included so called “cheap talk” (Carlsson et al., 2005) which is a brief text making 258 

respondents aware of their potential budget constraints and explicitly warning them about the 259 

potential problem of overstating preferences and in this case the intention to adopt solar PV since 260 

we asked for a hypothetical choice to be made. 261 

2.4. Framework and data analysis 262 

Choice models are based on random utility theory (Luce, 1959; McFadden, 1974). The models 263 

estimate the utility for individual respondents achievable from a chosen alternative which depend 264 

not only on directly observable but also on random, unobservable components. Revealing what 265 

determines these unobservable components can shed light on preference variations and structures 266 

among respondents. Two different models were applied to analyse the choice data, a random 267 

parameter logit (RPL) model and a latent class (LC) model. Both models allowed us to explore 268 

preference heterogeneity across respondents. The reason for applying the RPL model (see, e.g., 269 

Train, 2009 for the model specifications) was that we wanted to reveal factors affecting the decision 270 
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to choose one of the two offered solar PV systems or the opt-out alternative. Interaction terms with 271 

the “Neither” (opt-out) alternative in the RPL model and core variables that might affect people’s 272 

decisions to adopt solar PV, based on previous literature (e.g. Willis et al., 2011; De Groote et al., 273 

2016; Briguglio and Formosa, 2017; Curtin et al., 2017) were therefore included. An additional 274 

model, the LC model, was also estimated to reveal if preferences for attributes came up in certain 275 

combinations and who would prefer certain attributes together (see, e.g. Boxall and Adamowicz, 276 

2002 for the model specifications). The same variables as potential determinants of group 277 

membership were included in the LC model. The LC models were estimated with two, three, four 278 

and five classes and used the Bayesian information criterion (BIC) as our criterion for model 279 

selection. The reason the BIC was chosen over the Akaike information criterion (AIC) is that AIC 280 

usually overestimates the number of classes, so selects overly complex models (Kass and Raftery, 281 

1995). 282 

Before estimating the choice models, correlations across explanatory variables were 283 

analysed and visualised using the corrplot package in R (Wei et al., 2016). Other than among the 284 

three variables measuring knowledge about renewable energy policies on a global, Australian and 285 

state or territory level, there was no significant correlation among the included variables (Fig. S3 in 286 

Supplementary Materials). Of the knowledge variables only the one measuring knowledge about 287 

Australian policies was retained since we thought that domestic policies are more relevant for 288 

householders’ decisions to adopt solar PV. 289 

Kruskal-Wallis rank sum or χ-squared tests were applied to reveal significant relationships 290 

between independent variables, such as between income, home ownership and having solar PV 291 

systems installed. 292 
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3. Results 293 

3.1. Sample description 294 

Nearly 30% (29.7%; Table 2) of respondents lived in a dwelling with rooftop solar PV, slightly 295 

higher than the 20% of households with small-scale solar PV (Clean Energy Regulator, 2019). 296 

Gender and income were representative of the national standard (ABS, 2017) while the level of 297 

education was higher, as is often found in samples from online surveys (Nielsen, 2011; Windle and 298 

Rolfe, 2011). Age was also representative, when considering that our sample only included people 299 

18 and older. Almost half of the respondents (48%) rated their knowledge about renewable energy 300 

policies in Australia as average, 28% as good or excellent and 24% as poor or terrible. Most 301 

respondents (83%) agreed that it is important that energy is cheap, no matter where it comes from 302 

and that solar energy helps to reduce greenhouse gas emissions (92%). 303 

[Table 2 here] 304 

About 85% of respondents lived in a house, only 15% in an apartment, and about 62% 305 

owned the dwelling they were living in. Those living in a house were significantly more likely to 306 

own it (67.1%) than those living in an apartment (30.5%) (χ-squared = 80.6, df = 1, p < 0.001). 307 

Significantly more people in houses had solar panels installed than those living in apartments 308 

(32.9% vs. 11.4%) (χ-squared = 31.5, df = 1, p < 0.001). Income significantly differed across home 309 

ownership (KW = 33.0, df = 1, p < 0.001) with the median individual income of those renting 310 

(AUD 35,000) being lower than of those owning (AUD 48,500). 311 

3.2. Intention to install a solar PV system 312 

About 22% (249) of the respondents chose the “Neither” alternative in all four choice sets, 313 

indicating that they would rather have no solar than install either of the two solar PV systems 314 

presented in choice sets. Bivariate analysis showed that those who had no solar PV installed on the 315 
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rooftops of their current dwellings were significantly (χ-squared = 8.8, df = 1, p < 0.005) more 316 

likely to always choose “Neither” than those with existing systems (24.4% vs. 16.4%). Dwelling 317 

type and ownership had no significant influence on respondents’ decisions to opt-out and not to buy 318 

one of the presented PV systems. Across all choices, people chose the “Neither” alternative in 33%, 319 

and one of the two solar PV systems in 67%, indicating that most were considering installing a solar 320 

PV system in the future, depending on availability of incentives. 321 

3.3. Preferred policies 322 

In the RPL model, two of the attributes were insignificant: people’s intentions to adopt solar PV 323 

were not affected by the possibility of receiving an interest free loan nor receiving a rebate of AUD 324 

2,000, compared with receiving no rebate at all (see results of unrestricted RPL model in Table S2 325 

in Supplementary Materials). These attributes were dropped from the final model. 326 

The signs of the remaining coefficients were as expected (Table 3) with the cost attribute 327 

being negative, implying that respondents would always choose the cheaper solar PV, all else being 328 

equal. The installation costs had the highest importance for respondents’ choices, followed by a 10-329 

year guarantee of the FiT, a 5-year guarantee, and a FiT of 40 cents per kWh, which is about a third 330 

higher than the average retail price. A rebate of AUD 4,000 had the lowest importance among the 331 

significant attributes in respondents’ decision makings. 332 

[Table 3 here] 333 

Simulating policy scenarios based on respondent outputs showed that the percentage of 334 

people likely to opt for a solar PV system versus the opt-out alternative increased by 20% from 67% 335 

to 87% when the FiT rate was guaranteed for 10 years (Fig. 1). The prospect of receiving a 5-year 336 

guaranteed FiT payment period increased the share of people intending to install solar PV by nearly 337 

14%, and 20 years by nearly 5%. A FiT higher that the retail price of electricity (here 40 cents per 338 

kWh) in each alternative would have increased the proportion of people opting for a PV system by 339 
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12% (from 67% to 79%), a FiT similar to the retail price (24 cents per kWh) by 5% and a FiT set at 340 

about half of the retail price (12 cents per kWh) by 4%. 341 

Younger respondents and those with higher incomes were more likely to choose one of the 342 

two solar PV systems than the opt-out alternative (Table 3). There was also a positive relationship 343 

between willingness to install PV and education and knowledge of Australia’s renewable energy 344 

policies (Table 3). 345 

[Fig. 1 here] 346 

3.4. Preference differences 347 

The results of the LC model showed that there were strong differences across respondents and that 348 

not all respondents prioritised all attributes when making their choices. Based on the BIC, the LC 349 

model with three groups (classes) was deemed the best (see Table S3 in Supplementary Materials 350 

for the model fits of LC models with different number of groups). This means that there is a latent 351 

unobservable heterogeneity within the data which manifests into three groups. Individuals within 352 

one group have similar preferences. Nearly 28% belonged to Group 1, 35% to Group 2 and 37.5% 353 

to Group 3 (Table 4). Group 1 was treated as the reference group which means that deviation of 354 

characteristics of people within the other two groups were in relation to this group. 355 

In contrast to the RPL model, the attribute “loan” was significant in the LCM model, while 356 

“rebate of AUD 2,000” was also not significant and also omitted from the LCM model. 357 

Respondents in Group 1 were the most likely to have installed their own solar PV systems and had 358 

a strong preference for high (24 cents) and very high (40 cents) FiT guaranteed for 10 or 20 years 359 

(Table 4). They were the only group to favour an up-front rebate of AUD 4,000 and to receive a low 360 

interest loan. This group likely reflected the experience of those who had installed solar PV systems 361 

during peak financial incentive availability – while they were indifferent to installation costs they 362 

prioritised very high financial incentives in both FiTs and up-front discounts. Respondents in Group 363 



16 
 

2 were the most sensitive to installation costs, and prioritised high (24 cents) and very high (40 364 

cents) FiTs, which they preferred to be guaranteed over either 5 or 20 years. Respondents in Group 365 

3 also preferred PV systems to be cheap to install but were indifferent towards the size of the FiT. 366 

They preferred 5 years guaranteed payments of FiT and disliked long-term commitments (20 years). 367 

Of the three groups, respondents in Group 3 were the least likely to choose the “opt-out” alternative. 368 

Compared to respondents in Group 1 (the reference group), respondents in Group 2 tended 369 

to be older and less likely to think that having solar PV would contribute to GHG emission 370 

reductions. Respondents in Group 3 tended to be younger than those in the reference group and also 371 

than those in Group 1 and more knowledgeable about Australian renewable energy policies. Gender 372 

and income had no impact on group membership. 373 

[Table 4 here] 374 

4. Discussion and implications 375 

4.1. Characteristics of potential adopters 376 

Under the Diffusions of Innovations theory whether or not financial incentives are effective, i.e. 377 

whether or not people adopt a technology depends on the characteristics of the technology and the 378 

benefits potential adopters expect from it under the proposed policies as well as on the 379 

characteristics of the people themselves. That younger respondents and those with higher incomes 380 

were more likely to adopt PV systems confirms result also found elsewhere, in a study with real 381 

market data (Briguglio and Formosa, 2017) and in another choice experiment study (Willis et al., 382 

2011). The income effect suggests that wealthier households might benefit disproportionately more 383 

from government support policies for PV compared with lower income households, corroborating 384 

findings of potential inequities in benefits derived from FiTs and up-front discounts (e.g. Nelson et 385 

al., 2011; De Groote et al., 2016). There was a positive relationship between intentions to install 386 
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solar PV and education, contrary to the findings of Briguglio and Formosa (2017) but consistent 387 

with Sardianou and Genoudi (2013) who, like us, used intention data. Knowledge of Australia’s 388 

renewable energy policies had a positive impact on intentions to install a solar PV system. 389 

Collectively, higher levels of income, education, and knowledge surrounding solar PV policies can 390 

be linked to ‘early adopter’ status, with previous research suggesting that Roger’s (2003) 391 

‘Diffusions of Innovations theory’ applies to those installing solar PV (Schelly, 2014; Sigrin et al., 392 

2015; Vasseur and Kemp, 2015; Simpson and Clifton, 2017). 393 

4.2. Economic incentives and their certainty 394 

Overall the RPL model clearly showed a preference for low installations costs as well as for 395 

government subsidies. With the prices of solar panels having come down substantially, it was 396 

surprising that installation costs were still a barrier for many respondents. While the initially high 397 

costs of solar PV installations were widely considered the main barrier for the early adopters of 398 

solar systems, in some countries these were not mentioned as relevant anymore (Palm, 2018). The 399 

survey results confirm that people in Australia prefer high economic incentives for the adoption of 400 

solar PV, underpinning the importance of economic motivation to have solar panels as found 401 

globally (e.g. Balcombe et al., 2014; Fleiß et al., 2017; Ford et al., 2017; Palm, 2018) and in 402 

previous Australian studies (Simpson and Clifton, 2017). Economic incentives, however, are now 403 

trending downwards with a reduction in both government-mandated FiTs and the value of up-front 404 

discounts available as a result of Federal policy.  405 

One of the strongest results of our study, corroborating Simpson and Clifton (2017), is a 406 

preference for certainty around FiT, as this allows planning for the time needed to pay off 407 

installation costs. The preferred guarantee length is 10 years, by which time most residential solar 408 

PV systems (4 to 6 KW) should have paid for themselves (as advertised to customers), and is 409 

consistent with the time period applied to FiTs in most Australian states. This may be difficult for 410 

private providers to guarantee given the volatility and competition in the market which means that 411 
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incentives will be challenging to be incorporated into the market (through retailers) but that instead 412 

the Government will need to continue to provide FiT. The unexpected relative lack of interest in 20 413 

years guarantees may be because householders think that, after 20 years, they may no longer live in 414 

the same home as that to which they fitted the solar panels. This is particularly the case for those 415 

already in their retirement when they install PV systems, with this study’s results finding that Group 416 

1, the group most likely to have already installed a solar system, was older than Group 3, consistent 417 

with findings elsewhere (Schelly, 2014). 418 

These results suggest that incentive policies aimed at maximising PV adoption should be 419 

built around the step changes in intentions to install solar PV that occur when FiT guarantees 420 

increase from 1 to 10 years or the FiT rate increases from below to above the residential retail tariff 421 

(6 to 40 cents per kWh in Australia (Fig. 1). Low interest loans, in contrast, had no appeal, and 422 

rebates only little, possibly because they did not represent an opportunity to raise revenue and 423 

continue to receive financial benefits from solar PV (see Ossenbrink, 2017). 424 

One argument for phasing out subsidisation of financial incentives has been that it fosters 425 

inequality by favouring wealthy households (Macintosh and Wilkinson, 2011; Nelson et al., 2011; 426 

De Groote et al., 2016; Simshauser, 2016; Strielkowski et al., 2017). The counter-argument is that, 427 

firstly, these incentives are effective in promoting the adoption of PV (as is shown in this study), 428 

with associated emissions reduction and industry benefits (Simpson and Clifton, 2017). Secondly, a 429 

reduction in the FiT will disadvantage young people who were not fortunate enough to install solar 430 

PV when the FiT was high, yet, as our study confirms, are the most enthusiastic about solar power 431 

installation. Ultimately, concerns about equity need to be balanced against government policy 432 

objectives with respect to solar power penetration in both the long and short term. Another reason 433 

for a disincentive for increasing numbers of households feeding unfettered solar electricity into the 434 

Australian grids in the absence of sufficient storage is the negative impact on the grid stability and 435 
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an increased likelihood of a death spiral scenario. This warrants more investment into smart grids 436 

across Australia. 437 

4.3. Tailoring policies for effectiveness 438 

The LC model suggests that financial incentives should be tailored to different market segments to 439 

be effective. One group (Group 1), making up for about 28% of all survey respondents, still 440 

prioritised the availability of financial incentives in their decision-making, independently of the PV 441 

system installation costs. This means that even when prices of solar systems decline further, this 442 

group of respondents base their decisions on the available incentives and policies, and a reduction in 443 

incentives may dissuade these people from adopting solar PV systems. This group is also the only 444 

group of respondents for which an up-front rebate had a positive impact on choosing a PV system 445 

which suggests that they do prefer low up-front costs, but as a result of a subsidised rebate and not 446 

of decreasing installation costs. In other countries, upfront installation costs have ceased to be a 447 

major barrier (Ford et al., 2017; Inderberg et al., 2018; Palm, 2018). This is the smallest of the three 448 

groups (Group 1, Table 4) and it consists largely of people who had installed solar already. When 449 

these people move, or their system needs replacing, their preferences suggest that they may not 450 

install solar PV again, since they would not get the same financial incentives. However, it may also 451 

mean that, having installed solar PV, they had not kept abreast of trends in unit and installation 452 

costs and that they could be persuaded to accept a less expensive subsidy with better knowledge of 453 

lower installation costs. The value of education in influencing solar PV adoption decision-making in 454 

Australia has been highlighted by Simpson and Clifton (2015). 455 

Two other groups of respondents, however, constituting more than two-thirds of the total, 456 

have a strong preference for low installation costs. One of these groups (Group 2; 35%) prefer high 457 

economic incentives at the same time, particularly a high FiT such as was available in the past when 458 

adoption of solar PV was still in its infancy. This suggests that lowering the FiT will potentially 459 

decrease the rate of adoption of new solar PV systems or replacement of old ones, leading to a 460 
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gradual reduction in PV installations. Just as high subsidised FiT rates for residential solar PV have 461 

stimulated fast growth in the Australian solar market (Tayal and Rauland, 2017), lower rates could 462 

have the opposite effect with a FiT of no more than 6 cents per kWh and short-term guarantees 463 

being seen as providing insufficient returns on capital investment to incentivise installation 464 

(Balcome et al., 2014). The third group (38%) mostly prefer low installation costs and only some 465 

guarantee of selling excess solar energy for at least five years. This group’s decisions on solar PV 466 

are mostly independent of economic incentives, which might suggest that this group will be the 467 

least affected by declining subsidies. For this group changing, and possibly scrapping, policies with 468 

regard to the rebates will be cost effective for the Federal Government and at the same time might 469 

have little impact on most potential adopters, assuming installation costs remain low or decrease 470 

further. 471 

The two groups who tended not to have had solar PV installed reflected disparate 472 

motivations for installation. Group 2 (35% of respondents) had no more knowledge of renewable 473 

energy policies than Group 3 and was largely sceptical about the environmental benefits of 474 

installation. Their preferences for high levels of FiT and their sensitivity to installation costs reflect 475 

that this group intends to install solar PV if it is patently to their economic advantage, even 476 

returning them profits, but possibly not otherwise. This is less likely to be true of the largest and 477 

better-informed Group 3 (37.5%) who are most committed to installing PV and the best informed 478 

about policy. Given their knowledge of renewable energy policies in Australia, they might have 479 

been aware of the downward trends in both up-front discounts and FiTs. However, they did not see 480 

this as particularly influential on any decision they might make about installing solar PV and 481 

instead they were concerned mostly about installation costs. 482 

It should be noted that the RPL model and the two larger groups of respondents in the LC 483 

model prioritised reduced installation costs above financial incentives, highlighting that, assuming 484 

incentives have been effective in promoting solar market competition and will continue to drive 485 
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down system cost, solar PV adoption could continue even in the absence of incentives. This is 486 

particularly the case as solar adoption in Australia is undertaken in an environment of increasing 487 

consumption-based residential electricity tariffs, which solar PV is effective in reducing. However, 488 

a removal of the up-front discounts available to householders installing PV represents about AUD 489 

3,000 to AUD 4,300 increase in costs for a 4.5 or 5 kW system, and a potential shift from a 490 

consumption-based tariff model to a peak demand-based tariff model could see solar PV installation 491 

cost increases and financial benefits of solar PV systems eroded, manifestly changing the demand 492 

for small-sale solar PV systems in Australia. 493 

4.4. Study limitations 494 

The main limitations of the chosen methodology relate to the hypothetical nature of the applied 495 

method (a common limitation of choice experiments) and the potential problems in relation to 496 

online surveys (e.g. sampling bias). Since in choice experiments people are asked to state their 497 

preferences and their willingness-to-pay for services or good, it is always uncertain whether 498 

respondents would make the same choices in real life situations. It is almost certain, however, that 499 

people will be more likely to do something if they stated their intention in hypothetical questions 500 

(Hanley et al., 2001; Kim et al., 2012), so in this case the results will give a good indication of 501 

people’s true interest to adopt solar PV. In cases where choice experiments were used to elicit 502 

willingness-to-pay, results of a meta-analysis suggest that people will really pay about 75% of what 503 

they stated (Murphy et al., 2005). The results from these self-stated preferences for hypothetical 504 

policies could compromise the findings and one needs to be careful when generalising it to the 505 

whole of Australia or to other countries at different stages in deployment of policies on renewable 506 

energy and or in a different cultural context. 507 

However, we attempted to minimise the hypothetical bias by obtaining a large sample size 508 

and by having a clear and simple questionnaire with realistic choice sets. A “cheap talk” script (see, 509 

e.g. Carlsson et al., 2005) was also included to minimise the hypothetical bias by trying to prevent 510 
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respondents from overstating their willingness to adopt solar PV. Sampling bias related to the 511 

chosen online survey mode. Respondents sampled through online surveys are often better educated, 512 

younger and a have higher income than those sampled though other survey modes such as mail-out 513 

surveys (Nielsen, 2011; Windle and Rolfe, 2011). 514 

In addition to limitations in relation to the method and sampling, this study does also not 515 

seek to determine the underlying motivations that influence respondents’ thinking in relation to cost 516 

preferences. Instead, this study draws on the existing literature to propose potential explanations to 517 

explain the quantitative survey findings. The study findings are also not necessarily representative 518 

of all locations where financial incentives have been implemented, with the findings influenced by 519 

Australia’s particular PV installation conditions, including its relatively high rate of solar 520 

installation and therefore position on the Diffusion of Innovation curve (Simpson and Clifton, 521 

2017), its high insolation rate and therefore increased potential for raising revenue from feed-in 522 

tariffs, the high level of social connectedness around solar in some communities (Simpson, 2018) 523 

and the politically contentious nature of climate and energy policies in Australia. 524 

5. Conclusions 525 

Renewable energy policies have long been in place globally to help the low-carbon energy 526 

development. High income countries have successfully facilitated the adoption of solar PV systems 527 

for many households through subsidies. With decreasing prices for solar panels and the high costs 528 

for subsidised incentive schemes, there is a global trend among those early adopting countries to cut 529 

upfront rebates and feed-in-tariffs (FiT) and to shift to retailer driven policies. How this might affect 530 

potential solar PV adopters is not well understood. This study contributes to understanding the 531 

impacts of changing renewable energy policies using Australia as a cases study. Given the diversity 532 

of incentives available, Australia represented a valuable opportunity to test householder preferences 533 

for different forms of financial incentives. The study finds that adjustments to policies on net FiT 534 

values and timeline guarantees may affect the long-term future of solar PV in Australia with policy 535 
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trends aimed at reducing the availability of solar PV incentives potentially flowing through to 536 

reduced demand for solar PV installations. Respondents fell into four groups. About 22% would 537 

adopt solar PV under no circumstances and, in a choice experiment, always chose the “no solar PV” 538 

alternative over two hypothetical alternatives describing available policies that could support the 539 

adoption of solar PV. Potential adopters fell into three groups based on results from a latent class 540 

model. Those who have already had solar PV installed, and therefore have previously taken 541 

advantage of very generous FiT conditions (27.5%), may need persuading, when thinking about 542 

replacing their systems, to forgo these incentives and be made more aware of the current state of the 543 

solar PV market and the incentives now available. About a third of people appear to need strong 544 

financial incentives to install solar PV even when installation of solar PV is at price parity. 545 

However, the fourth group, containing more than a third of the respondents and characterised by 546 

people who are younger and more knowledgeable about renewable energy, need little by way of 547 

financial incentives and therefore a reduction in the availability of financial incentives might not be 548 

a barrier to installing solar PV since other factors such as further decreasing unit costs, higher 549 

electricity retail prices and cheaper storage options will make PV systems sufficiently profitable. 550 

Considered in the wider context of the solar PV adoption literature, these findings support studies 551 

that suggest that consumers require financial incentives to install solar system, and that adoption 552 

will continue in the absence of financial incentives, albeit to a lower degree. This research 553 

highlights a point that is rarely recognised in the academic literature – that, in accordance with the 554 

wider Diffusion of Innovation literature, at any one point in time it is not necessary to expect that all 555 

survey respondents would be considering installing solar PV. This is because customer segments 556 

will respond to different financial and social cues, including previous lived experience, financial 557 

restriction and personal values. Although these particular findings should be considered in the 558 

context of the Australian experience, they can offer useful insights for high-income countries which 559 

are at a similar stage of solar PV diffusion and where the availability of financial incentives and 560 
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relatively high rate of solar installation has resulted in a general public educated about solar PV 561 

systems incentives available. 562 
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Tables 755 

Table 1. Attributes and levels used in the choice experiment 756 

Attribute N Levels Levels 

Costs 4 In AUD: 

7,000; 9,000; 11,000; 13,000 

Rebate 3 In AUD: 

0; 2,000; 4,000 

Feed-in-tariff (FiT) 4 In cents per kWh: 

6; 12; 24; 40 

Guaranteed length for a FiT 4 In years: 

1; 5; 10; 20 

Interest free loan 2 Yes; No 

  757 
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Table 2. Sample characteristics (N = 1,131) 758 

Characteristic Sample 
Australia (as per 

2016 census) 

Have solar on their current dwelling (%) 29.7 31 

Mean age (Years) 

(SD; median) 

45.9 

(16.3; 45) 

37.2a) 

Female (%) 49.6 50.4 

Have a university degree (%) 36.3 23.8b) 

Mean income (AUD) 

(SD; median) 

55,077 

(51,813; 

42,000) 

60,600c) 

Live in house (as compared to apartment) 85.2%  

Own house/apartment 61.7%  

Knowledge of renewable energy policies in Australia (%)  
 

   Excellent (5) 6.5  

   Good (4) 21.6  

   Average (3) 47.9  

   Poor (2) 20.2  

   Terrible (1) 3.9  

It is important that energy is cheap, no matter where it 

comes from (%)  

 

   Strongly agree (4) 38.5  

   Agree (3) 44.5  

   Disagree (2) 13.7  

   Strongly disagree (1) 3.3  

Solar energy helps to reduce greenhouse gas emissions (%)  
 

   Strongly agree (4) 41.6  

   Agree (3) 50.3  

   Disagree (2) 7.0  

   Strongly disagree (1) 1.3  

Notes: a) median for all people who lived in Australia at the June 2016 census 759 

b) Australians pursuing higher education in record numbers 760 

(http://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/1533FE5A8541D66CCA2581B761 

F00362D1D?OpenDocument) 762 

c) average of 1,164.6 weekly (ABS, 2016: Average weekly earnings, Australia, Nov 2016. Catalogue No. 763 

6302.0. Australian Bureau of Statistics: Canberra. 764 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/1533FE5A8541D66CCA2581BF00362D1D?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/mediareleasesbyReleaseDate/1533FE5A8541D66CCA2581BF00362D1D?OpenDocument
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Table 3. Results of final RPL model with interactions between socio-demographic variables and the opt-765 

out alternative which was chosen by respondents when not wanting to adopt solar PV 766 

 Coefficient SE 

95% Confidence 

Interval 

SD of random 

variables 

Rank of 

importance 

Attributes:      
 

Rebate: AUD 4,000 (in '000) 0.375*** 0.121 0.138 0.612 1.179*** 8 

FiT: 40 cents 1.566*** 0.152 1.268 1.865 0.667 4 

FiT: 24 cents 0.716*** 0.099 0.521 0.910 0.944*** 5 

FiT: 12 cents 0.620*** 0.142 0.343 0.897 1.025*** 7 

FiT guaranteed for: 20 years 0.878*** 0.124 0.636 1.121 1.045*** 6 

FiT guaranteed for: 10 years 2.666*** 0.218 2.238 3.095 1.198*** 2 

FiT guaranteed for: 5 years 1.950*** 0.186 1.585 2.315 0.775*** 3 

Installation costs (in '000) -0.068*** 0.003 -0.074 -0.062 0.068*** 1 

Interactions with "Neither" alternative:     
 

Age (in years) 0.037*** 0.006 0.026 0.048  
 

Female (0/1) 0.053 0.036 -0.017 0.124  
 

Income (in '000) -0.003* 0.002 -0.007 0.001  
 

University degree (0/1) -0.408** 0.204 -0.808 -0.008  
 

Know about Australian RE policies (0/1) -0.411*** 0.098 -0.603 -0.218  
 

Have solar on current dwelling (0/1) -0.114 0.215 -0.536 0.308  
 

Solar power reduces GHG emissions (0/1) -1.300*** 0.119 -1.532 -1.067 
 

 

Model fit:       

Number of observations 4524      

Number of respondents 1131      

Pseudo R-squared 0.23      

Log likelihood -3819.7      

AIC 7683.5      

Halton draws 2000 
    

 

Note: SE = Standard error; SD = Standard deviation; FiT = feed-in-tariff; RE = renewable energy 767 

***, **, * = significance at 1%, 5%, 10% level 768 
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Table 4. Results of final Latent Class model with interactions between socio-demographic variables and class membership. Classes are referred to as groups and 769 

Group 1 is used as reference group. 770 

 Group 1 (27.5%) Group 2 (35%) Group 3 (37.5%) 

 Coeff SE OR Coeff SE OR Coeff SE OR 

Attributes:    
      

Installation costs (in '000) -0.003 0.008 1.00 -0.038*** 0.009 0.96 -0.031*** 0.004 0.97 

Rebate: AUD 4,000 1.620*** 0.517 5.05 0.483 0.336 1.62 -0.245* 0.149 0.78 

FiT: 40 cents 2.335*** 0.642 10.33 1.446*** 0.412 4.24 0.160 0.227 1.17 

FiT: 24 cents 2.768*** 0.609 15.93 0.953*** 0.328 2.59 0.031 0.136 1.03 

FiT: 12 cents 2.112*** 0.392 8.27 0.319 0.333 1.38 -0.060 0.190 0.94 

FiT guaranteed for: 20 years 3.849*** 0.719 46.93 1.151*** 0.334 3.16 -0.335** 0.158 0.72 

FiT guaranteed for: 10 years 3.266*** 1.004 26.22 0.075 0.739 1.08 0.461 0.328 1.59 

FiT guaranteed for: 5 years 2.001*** 0.735 7.40 1.156*** 0.453 3.18 0.522** 0.243 1.69 

Interest-free loan 0.478*** 0.135 1.61 -0.207 0.133 0.81 0.067 0.041 1.07 

“Neither” (opt-out) 4.107** 1.722 60.76 0.603 0.959 1.83 -4.568*** 0.467 0.01 

Determinants of class membership: 

Age (in years)    0.017*** 0.006 1.02 -0.029*** 0.007  

Female (0/1)    -0.098 0.184 0.91 -0.273 0.215  

Income (in '000)    -0.001 0.002 1.00 0.001 0.002  

University degree (0/1)    -0.446** 0.195 0.64 -0.351 0.219  

Know about Australian RE policies (0/1)    -0.139 0.106 0.87 0.250** 0.118  

Have solar on current dwelling (0/1)    -0.767*** 0.202 0.46 -0.783*** 0.231  

Solar power reduces GHG emissions (0/1)    -0.400*** 0.144 0.67 -0.025 0.169  

Model fit:   
      

Observations 4524 

Individuals 1131 

AIC 7428.4 

BIC 7723.6 

Log likelihood  -3668.2 

Pseudo R-squared  0.26 

Note: SE = Standard error; SD = Standard deviation; FiT = feed-in-tariff; RE = renewable energy; OR = Odds ratio; ***, **, * = significance at 1%, 5%, 10% level 771 
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Figures 772 

Fig. 1. Percentage increase in intention to adopt solar PV with changes in the amount of feed-in-tariff 773 

(FiT) and length of guaranteed FiT (N = 1,131) 774 
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