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 The use of residential solar panels is gradually being intensified by 

the government. Policies to support residential solar panel adoption 

are also being developed. In relation to policy implementation in 

Indonesia, field conditions need to be properly understood to ensure 

effective policy performance. This study, *Indonesian Society 

Perception in Intervention of Solar Panel Incentives*, examines the 

views of Indonesian society regarding solar panel incentives and their 

role in the decision to adopt solar panels. The aim is to identify 

incentives that are most suitable for implementation in Indonesia. 

Incentives identified based on the literature review include Feed-in 

Tariff, Net Metering, R&D Investment, Green Certification, and 

Education & Awareness Programs. This study uses the SODA 

(Strategic Options Development and Analysis) approach. Data 

collection was conducted through structured interviews. Interviews 

were carried out with households using solar panels as their main 

source of electricity to meet energy needs in the Yogyakarta area, as 

well as potential adopters who are part of an energy community. This 

community expressed both positive and negative perceptions of each 

incentive. The results indicate a positive perception of Feed-in Tariff, 

Net Metering, and Education & Awareness Programs, as these three 

incentives are considered more feasible and applicable within the 

current Indonesian context. Meanwhile, R&D Investment and Green 

Certification are perceived negatively, as they are considered costly 

and less directly beneficial for immediate adoption. Based on these 

findings, the most suitable incentive for Indonesian society is the 

Education & Awareness Program. 

 

INTRODUCTION 

 Climate change and rising greenhouse gas emissions are pushing the world to accelerate 

the energy transition toward cleaner energy sources. Global frameworks such as the United 

Nations Framework Convention on Climate Change (UNFCCC) and the Paris Agreement 

emphasize the rapid reduction of carbon emissions, aiming to limit peak warming and support 

long-term low-emission development pathways (Apriandi Zuhir et al., 2017). In this context, 

solar energy particularly rooftop photovoltaic (PV) systems in households—is considered a 

relatively accessible solution, as it can be installed close to points of consumption, thereby 

reducing transmission losses and dependence on fossil fuel–based power plants, while also 

contributing to emissions reduction in the energy sector (Agustar & Prawiraatmadja, 2024). 

http://sosains.greenvest.co.id/index.php/sosains
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In Indonesia, the energy transition issue is not only related to global commitments but 

also to structural challenges within the domestic energy system. The implementation of the 

Paris Agreement is reflected in Law No. 16 of 2016, while the national energy policy targets a 

renewable energy share of at least 23% by 2025 and 31% by 2050 (Apriandi Zuhir et al., 2017). 

However, the current electricity generation mix remains heavily dominated by coal; in 2022, 

its share reached 67.21%, highlighting the strong dependence on fossil fuels. This dependence 

can be attributed to cost considerations, established infrastructure, and limited policy 

enforcement at the implementation level, causing the energy transition to progress more slowly 

than planned targets. 

Previous research has shown that various countries have implemented incentives to 

encourage the adoption of solar energy with varying degrees of success. Vietnam, for example, 

was able to accelerate the diffusion of PV through a combination of import fee exemption, 

income tax exemption in the early phase, gradual reduction, and land lease exemption (Do et 

al., 2020). On the other hand, research in the UK shows that a careful reduction in feed-in tariffs 

has an impact on the sustainability of photovoltaic generation in the household sector 

(Castaneda et al., 2020). Studies in China reveal that the design and implementation of 

appropriate incentive policies greatly influences the effectiveness of small-scale solar panel 

adoption (Rigter & Vidican, 2010). Meanwhile, research in Indonesia is still limited to potential 

analysis and general policies (Afif & Martin, 2022; Nugraha, 2020), with gaps in the in-depth 

understanding of public perceptions of the various incentive schemes available. 

In fact, Indonesia possesses significant natural resources for solar energy development. 

Located in the tropical equatorial region, the country receives an average solar irradiation of 

approximately 4.8 kWh/m² per day, with relatively small variation between western and eastern 

regions (Afif & Martin, 2022). In addition, estimates from the Institute for Essential Services 

Reform (IESR) indicate a very large solar photovoltaic potential (reaching thousands of GWp), 

underscoring the opportunity for solar energy to contribute substantially to the national energy 

mix. 

With this potential, rooftop photovoltaic systems can serve as a bridge for the energy 

transition, as they enable households to participate directly by reducing electricity costs, 

increasing energy independence, and, at a broader scale, easing pressure on a fossil fuel–

dominated power system. However, a key challenge emerges when this large potential does 

not translate into proportional adoption. The targeted installed solar capacity for 2025 is set at 

1,047 MW, yet actual deployment continues to lag behind. Moreover, the growth of 

installations remains limited, with indications of declining demand and instances of 

underperforming or non-operational solar PV systems (Perdana, 2023). 
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Figure 1. Implications of Policy Implementation  

Source: Bagaskara et al., (2023) 

 

Development strategies are still largely directed toward stand-alone photovoltaic (PV) 

systems for remote communities and rooftop installations for office buildings (Nugraha, 2020), 

while significant household-side barriers remain, particularly in financing (Ridwan, 2020). In 

other words, the issue is not merely that “the technology is available,” but rather what kinds of 

policies and incentives are genuinely beneficial and perceived as feasible by potential users. 

The impact of these barriers can be observed in signs of adoption stagnation despite 

various incentive interventions that have been implemented. The government has introduced 

incentives in the form of financial interventions (e.g., tax exemptions, import duty exemptions, 

subsidies for green investments, and soft loans), and in 2022 a voucher-based and limited quota 

scheme was introduced (EBTKE, 2023), managed through BPDLH and restricted by customer 

eligibility and rooftop capacity. However, the extent of financial interventions has been 

reported to correlate with stagnation in solar panel adoption (Halimatussadiah et al., 2023). 

A comparison with Vietnam confirms that incentive effectiveness is not solely 

determined by their existence, but also by their design and implementation. Vietnam has 

successfully accelerated PV diffusion through a combination of import duty exemptions, 

income tax exemptions in the initial phase, gradual policy tapering, and land lease exemptions 

(Do et al., 2020). This indicates that without targeted and socially accepted incentive design, 

programs may exist formally but fail to stimulate meaningful market uptake. From this context, 

the study focuses on two main variables: solar panel incentives and household solar adoption 

decisions. The types of incentives analyzed in this study are derived from a literature review, 

namely feed-in tariffs, net metering, R&D investment, green certificates, and education and 

awareness programs. 

Conceptually, incentives are defined as policy interventions aimed at reducing adoption 

barriers (e.g., cost, risk, and uncertainty) while enhancing the attractiveness of renewable 

energy adoption. Meanwhile, adoption decisions are understood as household-level processes 

of evaluating feasibility (cost-benefit considerations), operational convenience, policy risks, 

and perceived environmental value in deciding whether to install solar panels. This study also 

distinguishes between adopters and potential adopters to capture differences between lived 

experience and prospective perception. The novelty of this research lies in the application of 

the SODA (Strategic Options Development and Analysis) approach to map public perceptions 

and considerations in a more cognitive and strategic manner, rather than merely generating a 

list of factors. The study also employs coding-based thematic analysis using NVivo to identify 

perception patterns across different types of incentives. 

The urgency of this research stems from Indonesia’s position at a critical transition point: 

energy transition targets require acceleration, while poorly targeted incentive schemes risk 

creating fiscal burdens, eroding public trust, and prolonging dependence on fossil fuels. This 

challenge is further highlighted by reports indicating that Indonesia’s solar adoption scale 

remains at an early stage (hundreds of MW), whereas countries such as Vietnam have achieved 

significantly higher annual installation capacities (Hasjanah, 2022). Therefore, understanding 

field conditions is essential to ensure that incentive strategies are not only well-designed on 

paper but also accepted in practice and capable of influencing household adoption decisions. 
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By focusing on Yogyakarta and directly examining both adopters and potential adopters, this 

study aims to provide empirical insights that closely reflect implementation realities and may 

serve as a comparative reference for policy design in other regions. 

The purpose of this research is to understand and map the perceptions of households in 

Yogyakarta regarding various solar panel incentive schemes and how these perceptions relate 

to household-level adoption decisions. More specifically, the study examines which incentives 

are considered most relevant, most feasible under current Indonesian conditions, and which are 

perceived as less appropriate. These objectives align with the need for field-based investigation 

to design incentive strategies that are socially acceptable and capable of influencing solar 

adoption decisions. Within the SODA framework, the objective extends beyond identifying 

preference lists to understanding the underlying reasoning behind perceptions of attractiveness 

or rejection, thereby enabling the development of more operational policy alternatives. 

 

METHOD 

Research design and strategy 

This research was conducted as a qualitative study with a descriptive orientation to 

explore how the public interpreted various solar panel incentive schemes and how these 

interpretations were related to adoption decisions. The study emphasized the richness of 

information derived from participants’ experiences and perceptions rather than the number of 

respondents, enabling the identification of patterns in decision-making based on informants’ 

narratives (Chowdhury, 2015).  

Location and context of the research 

The research was conducted in the context of households in the Yogyakarta region, with 

the consideration that the main data is needed from the direct experience of solar panel use at 

the household level as well as the perception of potential users towards the potential incentives 

to be applied. In the manuscript, it is explained that the interviews were directed to households 

that use solar panels to meet energy needs in the Yogyakarta area, so this context is considered 

relevant to read the "field conditions" of the implementation of incentive policies. The scope 

of the research is focused on the development of solar panel incentives and how to compile 

considerations for solar panel usage decisions in Indonesia, by placing public perception as the 

center of analysis. Therefore, the aspects explored in the interview were directed at the 

informant's view of the existence of incentives, barriers to adoption, as well as incentives that 

are considered effective to trigger the adoption of solar panels.  

Subjects, conceptual populations, and participant criteria 

The research subjects were determined based on the classification of information needs, 

namely the adopter group and potential adopters. The emphasis of this selection is to capture 

two sides of the adoption process: adopters provide insight into first-hand experience and the 

influence of incentives on actual decisions, while potential adopters explain the reasons for the 

barriers and conditions that may encourage them to eventually adopt. The criteria for potential 

adopters are defined as participants who have a desire to install solar panels and joined in 

energy comunity, while adopters are participants who have already installed solar panels.  

Sample determination techniques and number of informants 

The strategy of determining informants follows the needs of representation of public 

perception and the willingness of participants to be interviewed. Sample size refers to the 
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principle of data saturation, which is when the interview no longer produces significant new 

information, so that the number of informants is considered adequate to answer the research 

needs (Guest et al., 2006; Saunders et al., 2018). In the manuscript, the number of informants 

was set at 9 people consisting of 4 adopters and 5 potential adopters, with the argument that 

the topic was specific and had begun to show a pattern of repeated findings. The composition 

of informants contains a variety of demographic and occupational characteristics (e.g. private, 

self-employed, academic, state-owned enterprises) so that a variety of perspectives can emerge 

related to incentives and adoption decisions. This variation helps the research not to be stuck 

on one point of view, but to remain in control of the depth of the data because the amount is 

adjusted to the logic of data saturation.  

Research stages (field workflow to strategy output) 

The series of research strategies was prepared in stages starting from: (a) a review of the 

literature to map the development of solar panels and various renewable energy incentives, (b) 

determination of the type of incentives to be explored, (c) the design of interview protocols so 

that the data collection process is focused, natural, and ethical, and (d) the implementation of 

interviews to perception mapping which is then processed into input into incentive strategies.  

Research instruments and interview protocols 

The main instrument of the study is the closed-door interview guidelines/protocols 

designed to keep the flow of discussion focused on the topic of incentives and adoption 

decisions, while still providing space for informants to explain their experiences and reasons 

naturally. The protocol includes participant criteria, discussion topics, list of questions, and 

matters related to interview ethics; Preliminary interviews are also used to ensure the 

classification of informants (potential adopters or adopters). 

 

RESULTS AND DISCUSSION 

Study profile and overview of the results presented 

This part of the results presents key findings from the community interview process 

regarding the influence of different types of incentives on the solar panel adoption decision-

making process, which is then categorized using NVivo 12 through coding and grouping of 

nodes per type of incentive. The output of the results is displayed in the form of a project map 

and a hierarchy diagram to illustrate the differences and similarities of views between the 

adopter and potential adopter groups on each incentive.  

Specifically, the results will contain: (a) profiles of data and participants (numbers, basic 

characteristics), (b) an overview of the variables/studies studied (five types of incentives), (c) 

a summary of the categorization process (nodes and their variations), (d) findings per type of 

incentive—Feed-in Tariff, R&D Investment, Net Metering, Green Certification, and Education 

Program—based on informant citations and cognitive maps, and (e) a synthesis of cross-

incentive patterns that answer the research focus on which incentives are perceived most 

relevant/effective in driving adoption decisions.  

Number of data, participants, and informant profiles 

The research data was sourced from interviews with 9 informants consisting of 4 adopters 

and 5 potential adopters. This amount is considered sufficient to achieve data saturation 

because the topic is specific and the pattern of findings begins to repeat so that the variation in 

information no longer increases significantly.  
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The basic profiles of informants (initials, gender, age, occupation) are shown in the 

following table as an overview of the participants' social context that is the basis for reading 

the perception of incentives and solar panel adoption decisions.  

 

Table 1. Research Informant Data 

No Inisial Gender Years Job 

1 DD Male 29 Private 

2 HD Male 45 Private 

3 RPM Male 55 Past Daily 

4 KHJ Male 53 Private 

5 WAP Male 29 Self-employed 

6 SGM Male 26 Academy 

7 DHD Women 27 Academy 

8 HBB Male 30 BUMN 

9 EFM Male 30 Self-employed 

 

Specific description of the variables being studied 

The core variable in these results was the public's perception of the five types of 

incentives asked in the interview, namely: feed-in tariff, R&D investment, net metering, green 

energy certification, and education programs. The perception of each incentive is captured 

through the informant's answers and then categorized into codes and nodes in NVivo; The 

number of nodes in each incentive can vary, reflecting the breadth/sharpness of the informant's 

view of each type of incentive.  

One of the important findings of the categorization process is that there are fewer nodes 

on net metering incentives than other types of incentives. This is explained because some 

informants (especially potential adopters) do not have a broad view of net metering, which is 

understood as a form that people have not fully used solar panels to meet their electricity needs, 

so their knowledge is still limited. 
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Picture 2. Project Map Feed-in Tariff 

 

 
Picture 3. Project Map R&D Investment 

 

 
Picture 4. Project Map Net Metering 
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Picture 5. Green Certification Project Map 

 

 
Picture 6. Project Map Education Program 

 

Findings by type of incentive  

5.1) Feed-in Tariff (FiT): predominantly positive, but focused on policy certainty 

The results of the project map show that there are differences of views between adopters 

and potential adopters regarding FiT, but in general, FiT tends to be perceived positively 

because it is considered to be able to cut household electricity operational costs, support 

independent energy production, and even open up the possibility of "selling value" of panels 

(e.g. the potential sale of used panels). The informant's quote also emphasized that FiT is seen 
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as attractive because it can increase the interest of the public/company to install solar panels 

when there is a form of subsidy/compensation that is felt.  

On the other hand, there are findings that show FiT does not automatically change the 

decisions of some potential adopters. One potential adopter expressed objection if the incentive 

is limited to a certain age/benefit (for example, considered "short"), so that even though the 

FiT is considered "good", the decision to adopt solar panels is still influenced by the perception 

of the service life, the feasibility of investment, and how the electricity export mechanism is 

"used by PLN". This indicates that FiT needs to be designed with durations/rules that are 

understood by the public so that it is not perceived as detrimental.  

Another finding that emerged as a "common node" (adopter and potential adopter) is that 

the implementation of FiT clashes with government policy and requires clarity of 

implementation. This means that even though FiT is seen as potential and provides economic 

benefits, regulatory uncertainty is a factor holding back FiT's push for adoption decisions.  

5.2) R&D Investment: tends to be negative for the general public, more suitable for 

academics/research ecosystems 

The perception of R&D investment shows a relatively consistent pattern: these incentives 

are considered inappropriate when given directly to the general public, because the "willing to 

install" community needs a scheme that is cheap and relevant to installation, rather than a 

complicated research grant mechanism. Potential adopters say that R&D is more suitable for 

academics and there are already research forums (e.g. BRIN), making it less relevant as an 

incentive for household adoption.  

From the adopter side, there is a view that if R&D Investment is used as an incentive, the 

form should not be funds, but in the form of tools/supporting goods because financial assistance 

is considered vulnerable to insufficient/ineffective real implementation. However, adopters 

also see R&D opportunities as a trigger for people to enter the solar panel sector business, such 

as opening installation services or job opportunities, but not as the main driver of household 

adoption decisions.  

The summary of the project map confirms that R&D Investment is perceived as 

"unsuitable" because it is not in line with Indonesia's field needs, is more suitable for 

academics, and there is an assumption that Indonesia's research is lagging behind other 

countries. However, in terms of opportunities, R&D Investment is still considered to have the 

potential to open jobs and business land/solar panel installation services.  

5.3) Net Metering: understood as "energy credit" and bill reduction, but burdened with 

export-import costs/complexities 

The results of net metering show two layers of meaning. Of the potential adopters, net 

metering is perceived as an energy credit (energy "stored" for the next period) and there is an 

understanding of the periodization of the credit (e.g. three months) associated with the 

regulations that have been in force. This interpretation shows that net metering is considered 

reasonable conceptually because it provides the advantage of more flexible energy use.  

However, potential adopters also stated that net metering is not in accordance with the 

needs of the field in Indonesia. On the adopter side, net metering is understood through the 

practice of export-import electricity (sending kWh to the grid and importing at night). Here 

comes a strong barrier: adopters consider that there are high export-import costs when 
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switching to export-import meters and there are also significant licensing fees, which make on-

grid/net metering schemes less attractive.  

Additional findings reinforce the "process burden" aspect: there are licensing and 

certification cost components (e.g. Certificate of Operational Fitness / LSO) as well as handling 

costs that bring the total cost closer to other options (e.g. off-grid with batteries). This suggests 

net metering is not conceptually rejected, but "falls" due to cost, bureaucratic and 

implementation complexity in the field.  

The conclusion of this section (based on the project map) is: net metering is perceived to 

be able to reduce bills and function as energy credits, but is considered to have high costs in 

export-import activities, "sticking" in government policies, and not yet in accordance with 

Indonesia's field needs.  

5.4) Green Certification: attractive to some adopters, but considered "no obvious 

benefit" and prone to manipulation according to potential adopters 

In green certification, adopters see this incentive as attractive because certificates can be 

traded and perceived to affect taxes and state revenue. At the same time, adopters also attribute 

these incentives to the low level of environmental awareness in Indonesia, so the acceptance 

of the wider community may not be strong.  

On the other hand, potential adopters tend to view green certification as unattractive 

because it is considered not to provide special benefits that are immediately felt for them as a 

society. In addition, potential adopters consider this kind of scheme to be vulnerable to 

manipulation/trade, so its added value is increasingly questioned if there is no clear and 

trustworthy mechanism.  

Thus, the results of green certification show a perception gap: adopters can see potential 

economic value/"green" attributes, but potential adopters need more concrete benefits and 

systems that do not raise suspicions of manipulation in order for these incentives to influence 

adoption decisions.  

5.5) Education Program: considered the most efficient as a "gatekeeper" of other 

incentives, but not always a trigger for early decisions 

The results of the project map show that education programs are perceived as more 

efficient incentives and can even be a "guard" for other types of incentives. However, there is 

an important note: educational programs do not necessarily directly make people interested in 

adopting solar panels (meaning not a single "trigger"), but rather serve to strengthen public 

understanding, readiness, and capacity so that other incentives (e.g. FiT or net metering) are 

more acceptable.  

Adopters emphasize that education is very important because solar panel installation 

tends to be chosen by people who are "educated" on technology and understand the benefits of 

green technology; Adopter experience shows that the lack of technological literacy makes 

people not interested even though they have resources. This affirms the role of education as a 

prerequisite for the acceptance of technology and policy.  

Meanwhile, some potential adopters think that education programs do not influence 

decisions too much, indicating that education does not necessarily change behavior if their 

main obstacle is the economic/regulatory aspect. Even so, other adopters see education as 

useful for work and competency improvement (for example, understanding the variations in 
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systems between countries), as well as to train experts so that access to solar panels can be 

cheaper in the future.  

This finding is also affirmed in the part of the manuscript that says that education should 

be a unit with other incentives such as net metering and feed-in tariff because it plays a role in 

helping the community understand the benefits, potential, and operational mechanisms of solar 

energy.  

6) Cross-findings synthesis 

6.1) The pattern of "incentives that feel direct" vs "incentives that feel abstract" 

Cross-incentive, the findings show that the incentives that are perceived to be stronger 

are those whose benefits are directly felt by households (e.g. cuts in operating costs, reduced 

bills, flexibility in energy consumption), such as FiT and net metering. This can be seen from 

the narrative that FiT is understood to be able to cut household operational/production costs, 

and net metering is understood as energy credit and bill reduction.  

Conversely, more "abstract" incentives for the general public (e.g. R&D investment, 

green certification) tend to be perceived as less targeted because their benefits are indirect, 

require a special understanding/ecosystem, or pose a risk of mistrust (prone to manipulation). 

This can be seen in R&D which is considered more suitable for academics/BRIN, and green 

certification which is considered by potential adopters to not provide specific benefits and is 

vulnerable to manipulation.  

6.2) Dominant barriers: regulatory uncertainty and "transaction costs" of 

implementation 

The results also show that the strength of incentives can "decrease" when two dominant 

barriers are encountered: (1) policy uncertainty/impasse, and (2) transaction costs 

(management, licensing, certification, and technical process costs). In FiT, the narrative of 

"hitting government policies" emerged as a point that held back FiT's influence on adoption 

decisions.  

In net metering, the barriers to transaction costs are much more pronounced: high export-

import fees, expensive licensing, and complicated processes make this scheme less attractive 

even though it is conceptually understood to be beneficial. This reinforces the conclusion that 

incentive design must be accompanied by simplification of procedures and a reduction in 

management costs for the impact to be real.  

6.3) Education Program as a "strengthener" of market stability (not just a campaign) 

Although education programs are not always considered to be a direct trigger for 

decisions, the findings show their role as "other incentive guards" and as a means of building 

social-technical readiness. This is relevant to the logic of the need for stable policies and in 

harmony with market dynamics as illustrated by the policy implications in Figure 1 which 

emphasizes the importance of strategies that do not trigger boom-busts and can maintain the 

sustainability of uptake. 

 

CONCLUSION 

This study aims to understand the perception of the people of Yogyakarta towards the 

five rooftop solar panel incentive schemes and their relationship with adoption decisions, in 

order to identify the most relevant and realistic incentives applied in the household context. 

The results show that incentives whose benefits are perceived as "direct" to users, especially 
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feed-in tariffs and net metering, are more readily accepted as incentives, but their impetus can 

weaken when faced with policy uncertainty, complicated procedures, and high transaction costs 

(licensing and export-import). On the other hand, incentives whose benefits are not seen as 

immediately felt by households such as R&D investment and green certification tend to be 

considered less on target because they are considered more relevant to the academic/industrial 

ecosystem or have the potential to raise doubts related to accountability. Among all options, 

education and awareness-raising programs emerged as the most strategic reinforcing factors 

because they were able to build literacy, minimize technical misconceptions, and increase 

social readiness to receive other incentives, thus having more potential to maintain the 

sustainability of adoption. The contribution of this study lies in the perception-based mapping 

of adopters and potential adopters using the SODA approach and NVivo categorization, which 

enriches the renewable energy adoption literature by emphasizing the dimension of "incentive 

suitability" to field needs, rather than simply the existence of incentives. The limitations of the 

study include a limited number of informants and the coverage of specific areas in Yogyakarta, 

so generalizations to other regions need to be cautious. Further research is recommended to 

expand the location and number of participants, test simulated incentive designs (e.g. scenarios 

of lowering licensing costs/standardization of procedures), and combine perception data with 

economic-technical data (costs, payback periods, and administrative burdens) to generate more 

precise policy recommendations 
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