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Abstract

:

Community renewable energy (CRE) has recently been proposed as one of the effective policy tools to make a community sustainable and to strengthen this association. CRE is, however, not widespread yet in Thailand, and evidence-based research on CRE in the country is rather scarce. This paper aims to investigate the characteristics of CRE in Thailand to identify the key factors affecting its implementation. Data were collected through semi-structured interviews and document analysis for 26 active CRE projects in Thailand. Results show that the characteristics of CRE in Thailand are rooted in the geographical location of a community. A legal structure was created from a pre-existing group to implement a CRE project. The primary motivation for implementing CRE is sustainable development of a community. We examined essential factors separated into two groups—internal and external factors—in reference to CRE in developed nations. We highlight several issues concerning the further development of CRE in Thailand. First, a strong group leader and a formal structure are essential to drive and manage a project. Second, networks of CRE projects and long-term revolving funds are crucial external support to implement CRE.
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1. Introduction


In the modern world, the dominant paradigm of energy supply and production consists of a centralized, usually fossil-fuel-based energy production that generates energy remotely and supplies it to consumers over a vast region. As an alternative to this paradigm, in recent years, there have been efforts to establish decentralized, community-owned, small-scale facilities that produce energy from renewable resources. One of the movements following this paradigm is community renewable energy (CRE).



CRE offers communities the ability to tackle poverty and raise the standard of living [1,2,3]. Many studies have argued that various socioeconomic benefits are to be gained from the production and use of renewable energy (RE) resources at the community level [4,5,6,7,8,9,10]. These benefits include job creation, income generation, self-sufficient energy supply, social cohesion, and human capacity development. CRE projects in agricultural communities help increase farm productivity and rural sustainability [6]. However, establishing a CRE project involves many issues, such as financial, organizational, technical, and extensive cooperation [11]. Additionally, CRE requires contribution (e.g., capital, labor, commitment, trust) from community members to drive a project to run [12,13,14]. Using locally available RE resources requires collective actions and agreements among community members [15]. The crucial factors for a CRE project’s success might differ in the different contexts of communities [13,16,17,18,19], which then require contrasting support structures for CRE implementation.



Researchers have intensively investigated the key characteristics and factors affecting CRE development in developed countries/regions, such as the UK, Denmark, Scotland, Germany, and Australia [13,17,20,21,22]. G. Seyfang et al. examined the strengths and weaknesses of the UK’s CRE [17]. They conducted a web-based survey of the CRE projects undertaken between June and October in 2011. Their results highlighted that CRE is a diverse sector: their multiple objectives need joined-up thinking among governmental departments. Networking among groups and monetary policy support are essential factors driving CRE development. Another research investigated the effect of financial incentives on CRE development in Germany, Denmark, the UK, and Ontario [20]. The study argued that appropriate monetary policy support at each stage of CRE development helps communities overcome project setbacks. Network support among CREs is also vital for sector development, as in the case of the Samso renewable energy island in Denmark [13].



In contrast, there are a limited number of papers that explore the factors affecting the deployment of CRE projects in developing countries. A study assessed the impact and identified drivers of and barriers to CRE success by analyzing two community micro-hydroprojects in Indonesia [18]. The results showed positive socioeconomic impacts, and the essential factor is the intermediary organization’s role in supporting project development. E. Macabebe et al. investigated key factors to achieve community-based SHS (solar home system) adoption and sustainability in the Philippines [23]. The results showed that giving priority to the economic value of the technology, capacity building of locals on the technical aspect, management perspectives of the project, and creation of a supply chain for replacement parts are crucial factors for the sustainability of programs. Another study identified factors that influence the success of a rural electric cooperative case in Costa Rica [24]. They argued that six factors affecting success are community governance, capacity building and engagement, ownership structure, technical design, operation and management, and system and project sustainability measures.



Evidence-based research on a community-led initiatives strategy is limited in Thailand as a developing country. A few studies have focused on Thai CRE development. One study involves exploring various aspects of best management practices (BMPs) for sustainable CRE [25]. Results indicated that the key concept of BMPs for sustainability in small-scale CRE is the “actual problem-based solving approach”, which will help CRE avoid the creation of unintended negative impacts and develop effective RE implementation. Another study identified how CRE contributes to sustainable energy transitions in Thailand and the Philippines [26]. The article highlighted that valuable insights can be generated from rural- and community-driven renewable energy initiatives and underscored their power to reimagine the future of energy systems in the Global South. Previously, there was a study [9] analyzing financial issues in developing CRE in Thailand in 26 projects, which are also used in this study. The results showed the benefits of CRE projects to the local economy to be income generation, expense savings, and environmental protection; however, they did not focus on factor analysis. Despite the benefits identified, there is still a lack of a comprehensive view on the characteristics and critical factors of implementing CRE projects in Thailand. Thus, there is no basis on which support structures can be built by either communities themselves or the academe or government. Moreover, there are a limited number of studies in developing countries: two cases in Indonesia [18], three cases in the Philippines [23], and one case in Costa Rica [24]. Therefore, it is essential to identify the barriers and drivers of community-led initiatives for energy production in Thailand.



This study, hence, aims to identify factors that lead to successful implementation of Thailand’s CRE. We also discuss the factors via a comparison with those in developed nations and identify potential issues and solutions. The results will contribute to the knowledge necessary for informed policymaking, practical knowledge exchange, and research collaboration between CRE stakeholders.




2. Data Collection


2.1. CRE Subsidy Program in Thailand


In 2013–2016, the Ministry of Energy (MOEN) of Thailand launched a CRE subsidy program (total of THB 60 M (million) or approximately USD 1.7 M budget) to support the development of CRE using a variety of renewable energy technologies. The objectives of the projects were to identify the necessary financial and technological support for CRE. The MOEN subsidized the project investment to reduce the payback period for a CRE project to less than 3 years.



In this subsidy program, “CRE” was defined as “renewable energy (RE) utilization in the community”, where:




	
Community members invest either purely financially or with in-kind contributions.



	
Resources in the community are used for energy production.



	
The energy produced should be traded or self-utilized.



	
An entity is formed within the community to govern the project.








Communities that meet the criteria can submit a proposal to garner financial support from the program. Forty-eight CRE projects out of 75 proposals passed the MOEN criteria, while 27 projects were rejected due to lack of technical or economic feasibility. The rejected proposals could be revised and resubmitted to the MOEN before the deadline of proposal submission. Finally, 26 CRE projects were implemented, and the remaining 22 projects canceled their contracts due to several reasons, for example, an unstable market of the product of the project (25%), lack of financial resources (19%), uncertainty of project success (19%), inability to form a legal entity (13%), and others (25%). The overall schedule of the CRE subsidy program in Thailand is shown in Table 1.




2.2. After-Action Review (AAR)


Successful implementation of CRE is highly dependent on the local context of communities and the vast societal structures and institutional arrangements of a project itself. Seyfang and Haxeltine emphasized the importance of resolving internal and external factors in grassroots innovations [27]. Wirth employed an institutional theory to analyze the emergence of a community-based energy project in the concrete local, internal context of a community in Italy [28]. He also suggested the importance of external factors along with his analysis. These factors and their inter-relations should be understood in detail if we want to realize the specific reasons why particular community energy projects succeed or fail. Thus, in this study, we follow Wirth’s suggestion to study the concrete internal context and combine it with the external context of CRE in Thailand.



Our research approach involves qualitative content analysis [29] using document analysis and lesson-learned discussions with key actors determined via an after-action review (AAR) technique [30] and semi-structured interviews (SSIs) [31]. Permission to access 26 unpublished proposals was given by the MOEN of Thailand. The data included information about technology type and design, scale, objective, ownership, and mode of organization. Background knowledge allowed us to more deeply understand when, where, and why a community created a CRE project, which provided a sound basis for subsequent data collection.



The extraction of success factors involved the AAR technique and SSIs. Although SWOT (strengths, weaknesses, opportunities, and threats) analysis is widely used to identify key factors that have an impact on CRE development in the UK [17] and to evaluate renewable energy projects in Thailand [32], it is not suitable for our objective analysis. SWOT analysis provides a strategic planning framework to evaluate an organization, a plan, a project, or a business activity [33]. On the other hand, AAR is a systematic method that helps individuals learn significant lessons from successful experiences and apply them to others [30]. AARs have three functions for learning from experiences: (i) self-explanation, (ii) data verification, and (iii) feedback. The self-explanation function enables individuals to analyze their behaviors and to suggest explanations for their success and/or failed actions. The data validation function enables learners to cross-validate the information they hold before changing or correcting their mental models. The feedback function enables learners to confirm, add to, overwrite, tune, or restructure information. The main advantage of feedback is that it concentrates not only on performance outcomes but also on the process of task performance [30]. Thus, the AAR approach is appropriate for our analysis objective.



AAR was conducted twice. The first AAR was conducted in Chiang Mai, Thailand, on 24 October 2016 for a preliminary survey. Twenty-one representatives from 10 CRE cases participated in discussions. The authors and the MOEN’s staff participated in and facilitated the AAR. The second AAR was conducted in Bangkok, Thailand, on 16 November 2016 to identify key factors influencing CRE implementation. Thirty-seven representatives from 26 CRE cases participated in the AAR. The MOEN’s staff facilitated the AAR, and an author was a participant, observing the activity. The AARs were recorded and then subsequently transcribed. Each AAR meeting took about 3 h. All the data collected through documents and interviews were analyzed qualitatively or semi-quantitatively. The overall flow of the AAR process is shown in Table 2.





3. Analysis of Collected Data


3.1. Characteristics of CRE Projects in Thailand


3.1.1. Detail of Community Energy Groups and Projects


The 26 pilot CRE projects are located in 15 provinces across Thailand, as shown in Figure 1. Overall, most CRE projects are in the northern and southern parts of the country. This is mostly due to the strong network support from academic institutions in the areas. Few projects are located in the central, eastern, and northeastern regions. It seems that CRE’s network support from an academic institution strongly affects the number of CRE projects implemented in an area. The average networking of CRE was 1.15 partners per project.



Figure 2a shows the energy generation activities of the 26 CRE projects. Biogas thermal and solar thermal technologies are the most commonly installed technologies due to the fitting of their thermal demand with cost-effectiveness. Most of the CRE projects are implemented in agricultural communities. Thermal energy is needed for agronomic activities. Few projects are involved in electricity generation mostly because of communal accesses to the national grid. CRE that generates electricity is only located in an off-grid area or regions with unstable electricity supply.



Figure 2b shows the types of legal entities that implemented the CRE projects in Thailand. All the CRE projects had a formal structure before implementing the project. We found that the origin of most of the groups is rooted in civil society. The legal entities of the CRE projects were established and invested by local people and existing groups coming together.




3.1.2. Objectives of CRE Projects


Figure 3 shows the objectives of CRE project development. Three groups are categorized according to aims: economic, environmental, and social. The most common goal was saving money on energy bills, accounting for 85% of the groups. For example, biogas projects used gas to substitute LPG or wood for cooking or agricultural activities. The second common goal was improving the local environment, accounting for 50%. For instance, biogas projects focused on reducing odor pollution and underground water contamination in the area. As regards the third objective, 31% implemented CRE for education in the community. In brief, the economic and environmental dimensions are the main objectives for implementing CRE.





3.2. Key Success Factors for the Implementation of CRE Projects


The key actors identified nine factors that could have influenced CRE implementation. The nine factors can be then categorized into two groups: internal and external. Upon considering the CRE development step, each internal factor is allocated to each step that requires it inside the community, as shown in Figure 4. On the other hand, the external factors mainly are supports from outside the community, which are also assigned to the required step, as shown in Figure 4. Details of the internal and external factors are introduced in the following sections.



3.2.1. Internal Factors


A clear “intention and vision” in a community (for both a leader and team members) creates cooperation and unity, accounting for 84% of the groups. For instance, a cooperative group representative mentioned that “our group has very clear intention and vision on CRE development for improving the local environment and reducing fuel cost of our rubber processing. Therefore, the team members work hard to achieve successful implementation of the project”.



“Human resources” is essential in the implementation, accounting for 83% of the groups. A cooperative group representative, for instance, said that “despite the cooperative having many members and staff, we lack the personnel with expertise in renewable energy technologies. We have to ask the help of experts from outside, which leads to some delay in the implementation”.



“Management skills” helps drive the project smoothly, accounting for 94% of the groups. A community enterprise representative elaborated that “the project must be expertly managed on time, on budget, with knowledge and integration that organizations need”. He added that “without this skill, our project would not be successful in terms of the objective, budget, and time”.



“Community participation” exerts a significant influence on project implementation because the participation gains social acceptance, accounting for 50% of the groups. For instance, a biogas network project involved 100 households. The gas produced is supplied through a piping system to the houses of community members. In such a project, community participation plays an essential role because the number of participating households critically affects gas utilization and income.




3.2.2. External Factors


“RE potential” and “mature technology” are significant factors for project development, accounting for 100% and 92% of the groups, respectively. Each group mentioned that “without RE resources and technology, the community would not implement CRE. Furthermore, the lack of RE assessment and technology evaluation causes the project to fail”.



“Financial support” is a significant factor in a project’s implementation, accounting for 84% of the groups. A grant from the MOEN is the primary source of financial support. The MOEN fund accounts for 30% to 70% of the total budget. Subsequently, the community bears the rest. We found that 85% of the projects raised funds by collecting money from their group members or using the organization’s budget. Three cooperative groups and one community enterprise, which represent only 15% of the projects, borrowed money from banks. Many of them indicated that it was challenging to get a loan for a project with a reasonable interest rate from a commercial bank. Furthermore, a representative of a nonprofit foundation group elaborated that a “foundation organization has no choice but to use the foundation’s capital because it is quite difficult for the foundation to borrow money from the bank”. Some of them mentioned that “it would be easier for us to implement the project if the government could contact some banks to approve the community loans”. Therefore, a financial institution’s support is vital for CRE implementation to overcome the initial investment cost burden.



“Appropriate consultation” is necessary to design CRE, accounting for 83% of the groups. All the groups mentioned that “the projects would not succeed without the support from the expert or academic institution”. In these CRE projects, the MOEN provided the community people with technical support from academic advisors. This factor plays an essential role in the initial stage of CRE project development. Community members cannot design concrete CRE systems by themselves due to limited knowledge and skills.



“Support from national and local government” is needed to authorize a project, accounting for 61% of the groups. Most of the respondents mentioned that “when we create the legal entity in the early development stage, we require support from the relevant government”.






4. Discussion


The results show that the formation of a CRE’s group and the existence of external support contribute to the successful implementation of CRE in Thailand. The characteristics of Thai communities make it easier to formulate groups due to their collectivist mentality and commitment to the traditional roles of each member. However, the formation of a formal organization is necessary as it provides the structure and rules that enable the community to manage the project as a business. Support from the academe helps less experienced CREs by providing technical and financial knowledge. On the other hand, the government provides financial support to implement the projects since most communities have low income.



4.1. Characteristics of the Community


Thai farmers with a collectivist culture have a tendency to build long-term relationships and trust, which leads to a shared intention and vision. Their commitment to traditional roles leads to everyone having their own rightful place in society, which fosters community participation in maintaining society. Hofstede reported that Thai cultures exhibit a high power distance and tend to be low on individualism [35,36]. Furthermore, these two cultural dimensions (power distance and individualism) relate to the culture of agricultural communities in Thailand because of the kinship principles, which serve as the basic foundation for working together (e.g., rice planting and harvesting are organized around kinship and close friends). Although some traditional agricultural societies are gradually shifting to the agroindustry, collectivist farming vastly remains in Thailand. Thus, Thai agricultural communities can still be considered collectivistic and traditional. Hence, these characteristics lead to (1) effortless formation of groups, (2) willingness to accept help from others, and (3) intention to take leadership roles. However, a strong group leader is needed to drive the project’s success.



In the UK, internal and vision (4%) and community participation (5%) were also identified as success factors, but the percentage was relatively low, suggesting a low impact [17]. In contrast to Thailand’s collectivism and commitment to traditional roles, the UK’s society is more individualistic and competitive [35,36], which explains the low importance placed on a group’s effort. Community spirit and sense of locality and responsibility were also identified as success factors for the community-level project in the Samso Renewable Energy Island, Denmark [13]. Moreover, the longevity of the local people’s group was identified as a successful social factor in Scotland [21]. This shows that community participation and intention and vision are important despite the difference in culture.




4.2. Characteristics of the Group Structure


Since Thai culture is fundamentally rooted in a kinship society [37], it tends to have unclear business practices, which necessitate a formal structure. On the other hand, individualism in the UK also requires a formal structure to initiate a business. We found that a legitimate organizational structure leads to a successful implementation of CRE, as mentioned in Section 3.1.1. The activity of forming a legal structure sometimes strengthens a group as it provides the opportunity to (1) gather the necessary people with skills needed by a project, (2) establish the rules of an organization, and (3) clarify the duty of members. The legal organization establishes good governance to manage its activities, such as account auditing, annual tax payment, and collective decision making. The results showed that 69% of the total CRE projects (18 projects) had a formal structure before implementing CRE, as shown in Figure 2b. A study in the UK also reported that 65% of the total respondents (354 projects) had a formal structure [17]. In the Thai case, the MOEN required a community to form a legal entity in a project’s final application. As a result of forming a formal organization, CRE gained human resources and management skills, which are necessary to manage a project.




4.3. Knowledge Support


CREs in Thailand need technical and financial consultation since this kind of project only started in 2013 with support from the MOEN. Communities still do not have the necessary knowledge to implement a project. The MOEN has just implemented a trial of a CRE subsidy program from 2013 to 2016, which suggests that the program is still young. As the MOEN aims at helping agricultural communities to develop CRE, it recognizes that these communities do not have the necessary knowledge about renewable energy. With this in mind, the MOEN has dispatched academic consultants to help communities to develop a CRE project. Initially, the MOEN only contacted Chiang Mai University, and the university used its network to establish a consultation network to support communities in other regions in Thailand.



Despite the efforts of the consultation network, only five universities supported communities across the country due to the limited number of academic organizations in Thailand. It will be tough to support communities once the number of CREs increases in the future. Therefore, there is a need to increase network support. In the UK and Denmark cases, people involved in a project can support each other due to the strong network among CREs and other organizations, such as local authorities, business entities, academic institutions, and nonprofit organizations [13,17]. The study in the UK reported that the average networking of CRE was 2.7 partners per operative project in partnership with other organizations [17], while in the Thai case, it was only 1.15 partners per operative project, as mentioned in Section 3.1.1. In the case of the Samso Renewable Energy Island, Denmark, a strong network with entrepreneurial individuals was identified to effectively support the island’s search for new opportunities for CRE development [13]. Therefore, to promote CRE in Thailand, we suggest that the Thai government or academia help CRE groups create network support among CRE groups. For example, organizing more AAR activities can create a network among CRE projects.




4.4. Financial Support


The participants in the projects are from agricultural sectors that have low income, and most of them need financial support. Actually, 26 CRE projects were implemented with financial support from the government. The project size ranged from USD 3000 to USD 160,000 and USD 40,000 on average per project [9]. With 30%–70% subsidy, each project got around USD 28,000. With a farmer’s household net income of about USD 2128 per year in 2017 [38], it is insufficient for members to implement a project only with their incomes. This shows the importance of financial support for the success of a project.



Despite the success of these projects, financial support is limited to that of the MOEN, since only 15% of the participants were successful in borrowing money from financial institutions, as explained in Section 3.2.2. These factors show the limited financial institutes that provide loan for CRE implementation in the country. The Thai government is not entirely decentralized, and as a result, there is minimal local financial autonomy to support CRE. There is a limited grant from the MOEN available for CRE implementation. Moreover, a few soft loans are available for a community to implement a project.



In the UK case, however, since the local government is decentralized, it can directly help CRE projects. Moreover, the UK government created a novel funding mechanism called “Big Society Capital” in 2012 to provide the social sector with affordable financing and build a market for a social investment of social purpose enterprises that expect a social or financial return on investment [17,39]. At the same time, it has a sufficient number of financial institutions that support local activities, with the number of banks totaling about 300 [40]. Thus, the chance to obtain financial support from a bank in the UK is high, which could have led to a significant number of CRE projects in the UK. In contrast, there are only 30 banks in Thailand [41]. Among these small financial institutions, only a few of them provide loans to communities because projects require a low-interest rate. Therefore, the government should establish long-term financial support for CRE. For example, a long-term revolving fund should be created for CRE implementation in Thailand. It is feasible because Thailand already has a revolving fund for the private sector to invest in renewable energy and energy efficiency projects [42].





5. Conclusions


The characteristics and success factors for the implementation of the selected 26 CRE projects in Thailand are analyzed. Results reveal that (i) CRE implementation is rooted in geographically bound communities; (ii) a pre-existing group and its legal structure in communities play an essential role in carrying out CRE; (iii) the primary motivation for CRE employment is sustainable development, which focuses on the economic, environmental, and social dimensions; (iv) the internal success factors are intention and vision, human resources, management skills, and community participation, while the external success factors are RE potential, mature technology, financial support, appropriate consultation, and support from the national and local government. It is strongly suggested that external factors, such as financial policy and network support, should be promoted to further facilitate CRE implementation.



Our finding addresses the lack of a comprehensive view on implementing CRE projects in Thailand. Further research is necessary to understand the significant factors influencing CRE implementation in developing countries.
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Figure 1. Map showing the geological location of the 26 CRE projects in Thailand: Adapted from [34]. 
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Figure 2. Detail of community energy projects: (a) Energy generation activities and (b) group types of the 26 CRE projects. 
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Figure 3. Objectives of Thai CRE groups. 
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Figure 4. Summary of internal and external conditions and their interaction through a path toward a successful implementation of CRE in Thailand. 
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Table 1. Schedule of the CRE subsidy program in Thailand.
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Timeline

	
Activities

	
Community Participation






	
July 2013

	
Program dissemination and call for proposal in 6 regions

	
632 persons




	
August 2013–September 2016

	
Consultation in the communities

Preliminary assessment of RE resources, technology, and economics

	
147 communities




	
Proposal development and submission

	
75 communities




	
August 2013–October 2016

	
Screening and approval of the proposal

	
48 communities




	
Project success installation and implementation

	
26 communities
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Table 2. The AAR process.
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	Steps
	Activities





	Introduction (40 min)
	The main facilitator explains the objective and process of the AAR meeting and questionnaires and divides the participants into 4 groups, namely, community enterprise, cooperative, local authority, and foundation. Each community answers the questionnaire.



	Brainstorming (40 min)
	Brainstorming in the group based on the answer.



	Presenting the results of brainstorming (15 min)
	The participants present the ideas generated during the brainstorming session.



	Summarizing the AAR (40 min)
	The main facilitator consolidates the ideas obtained from the brainstorming with the help of all the participants.
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