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Abstract

:

Sustainable rural development (SRD) is an essential component of sustainable development on a global scale. Community Renewable Energy (CRE) has been advocated as a step forward in the progress towards SRD. While Northern European countries are experiencing a high development of CRE, Southern European countries lag behind. Considering entrepreneurship and renewable energy technologies (RET) as two fundamental components of CRE, through a systematic literature review this study identifies the antecedents or conditioning factors of entrepreneurship and RET exploitation in rural areas of developed countries, understanding that these same antecedents condition the development of CRE in these countries. The identified factors are organized around five capital spheres: economic, human, social, physical and natural. Given that these five spheres are not watertight compartments, but rather that their limits are diffuse and there are multiple interactions between them, we try to highlight their interrelationships through System Thinking based on the design of causal loop diagrams. The results can help policy makers and CRE projects’ promoters in the design of effective policies and strategies to foster the development of CRE in rural areas of developed countries.
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1. Introduction


Sustainable rural development (SRD) has been recognized as of utmost importance to the achievement of global sustainable development [1,2]. Rural areas can make a definitive contribution to the goals related to climate change [3,4] and energy transition [5,6,7]. Energy decentralization or distributed energy, i.e., the small-scale production of electricity or heat near consumption sites, has been indicated as a necessary step in this energy transition [8], particularly in rural areas [9,10], and renewable energy technologies (RET) have been identified as an optimal source to be exploited under this model [11,12,13]. Von Bock und Polach et al. [14] recognize that a decentralized supply of renewable energy can positively contribute to SRD.



Achieving SRD in developed countries, especially in the most peripheral and isolated areas, faces challenges related to depopulation and ageing and the limited access to services, markets or human resources [15,16,17,18]. An endogenous development model based on a bottom-up approach and the use of local resources for rural areas has been called for, with entrepreneurship being a necessary ingredient [19]. Following Korsgaard et al. [20], a distinction must be made between “entrepreneurship in the rural” and “rural entrepreneurship” (RE). The last is intimately committed to the place and to the leverage of local resources, conceived as an activity that is inscribed in its spatial context and is integrated through the use of resources, creating value not only for the entrepreneur but also for the rural context [21].



Both entrepreneurship and RET present distinctive and particular characteristics in urban and rural settings [22,23,24] and developed and developing countries [25,26] so that RE and the energy transition of rural areas in developed countries need specific strategies and forms of support policy [17,27,28]. However, neither in government policies nor in academic literature has much attention been paid to the role that the RET and RE binomial can play in achieving an SRD.



Energy transition may offer new development opportunities for rural areas, due to the abundance of RET sources (sun, wind, water, biomass) and the availability of land [14,29]. Kitchen and Marsden [3] and Von Bock und Polach et al. [14] consider rural areas as optimal settings in which to promote local development models based on RETs. This can be especially supported through decentralized and community-based forms of RET production, known as Community Renewable Energy (CRE). In fact, in many countries, rural areas are the ideal place for the development of CRE [29]. CRE allows citizens, under alternative legal forms, to become investors, owners, consumers, producers and/or distributors at the same time [30].



The development of CRE has been linked to different factors, but to date a systematic process of identification of all the factors that could be determinant for the development of rural CRE projects has not been carried out. However, there is a large body of academic literature that has studied the determinants of both entrepreneurship and RETs in the rural context of developed countries. Under the assumption that both entrepreneurship and RET converge in CRE initiatives, we suggest that the analysis of this previous literature can improve knowledge about the set of factors that can be significant for the expansion of CRE in rural areas of developed countries.



This study deals with this research question: what are the conditions for the development of CRE projects in rural areas of developed countries? To answer this, a systematic review of the literature (SLR) on entrepreneurship and RET in rural areas of developed countries is carried out. Based on this review several conditioning factors for the development of CRE are identified and organized around five forms of capital (economic, human, social, natural and physical). Our main hypothesis is that all these forms of capital and factors are interrelated both inside and between each form of capital. Based on our SLR, we identify these interrelationships and represent them through causal loop diagrams. This analysis can facilitate the design of policies and strategies to promote CRE among both public authorities and private developers.



The rest of the work is organized as follows: Section 2 presents the conceptual framework under which the five spheres of capital considered are linked to entrepreneurship and the use of RET in rural areas and, ultimately, to the development of CRE and the achievement of SRD. The analytical methods used are then explained, namely an SLR to identify the factors that configure each sphere of capital, and the use of causal loops to collect their interrelationships. Section 4 presents the results of both types of analysis and Section 5 presents a discussion of these. Finally, the implications, limitations and possible extensions of the study are raised.




2. Conceptual Framework


CRE can be a key element in the comprehensive management of entrepreneurship and RETs in rural areas and is receiving increasing attention in the academic literature. CRE projects respond to the need to create new business models for a sustainable energy transition and SRD [5] and can be seen as a form of social entrepreneurship [31]. Walker and Devine-Wright [32] highlight that CRE projects can vary from a financial, organizational and legal point of view. The CRE concept includes energy cooperatives that own energy infrastructure, or the co-ownership and co-management of projects by local communities, companies and local governments [33,34,35]. It is important to distinguish between communities of interest and place-based communities [36]. The former are defined by some common goal but do not imply a geographic link. In rural areas, place-based communities should be considered, related to shared values within a particular territory or landscape [37].



Regarding how the previous literature has approached the analysis of CRE projects, van der Schoor and Scholtens [38] identify nine thematic areas: transition studies, science and technology, economics, acceptance, sociology, governance, planning (in general), spatial (planning) and normative (social). However, these areas frequently overlap in CRE studies, reflecting the multidimensional and multi-stakeholder nature of the concept [39].



Various studies have analyzed and classified the antecedents of entrepreneurship and renewable energies around different forms of resources, assets, or forms of capital. Akgün et al. [40] relate rural development to rural capital, as a combination of natural capital (part of the natural environment that can contribute directly or indirectly to human satisfaction), man-made capital (the economic capacities of the physical environment), human capital (size of the working-age population and investment in education and training of people) and social capital (networking, trust, and relationships within communities). Garrod et al. [41] propose the concept of rural capital to frame the economic benefits for rural communities generated through sustainable uses of the rural environment, including natural, physical, and social assets.



Regarding rural economic performance, Agarwal et al. [42] analyze the influence of economic, human and environmental capital, as well as less tangible or soft factors (culture, social capital). Directly concerned with RE, Müller and Korsgaard [43] highlight the importance of specific resources in specific spatial contexts: physical (natural resources, raw materials, infrastructure and landscape), human, social/community (local professional and private alliances with the community and other entrepreneurs in the area, forming small informal business networks and cooperatives), intangibles (cultural, historical and heritage resources such as traditions, cultural amenities, history and historical buildings, legends, images and a distinctive local identity or brand of place), and financial, clients and points of sale/markets (local and non-local). Concerning community entrepreneurship, Borch et al. [44] recognize that different types of human, social, physical and financial resources are combined to form community enterprises in rural municipalities.



Finally, regarding the sustainability and acceptance of RET in rural areas, González et al. [45] relate these to social capital (relationships and social ties between members of a community or group), human capital (skills, knowledge and health), physical capital (infrastructure and technology available to communities to sustain their livelihoods, which determine to what extent human and social capital could increase), natural capital (air and water quality, land and biodiversity) and financial capital (credits, regular inflows of money or transfers from the state, such as pensions).



Based on these contributions, we consider five main forms of capital in rural territories: natural capital, physical capital (infrastructure), social capital (trust, cooperation, networks, social services, attachment to place), human capital (skills, entrepreneurial orientation, population structure) and economic capital (rates and quality of employment, economic structure, population change, business creation or financial resources). Economic capital is related to the financial resources that are involved and mobilized to obtain benefits [42]. Human capital refers to the skills and knowledge that an individual owns in order to be productive [45]. Social capital is directly related to the relationships that arise between people as individuals and society [14]. Physical capital refers to infrastructure and available technology [45]. Finally, natural capital refers to all those renewable and non-renewable resources that can be found in the environment [46]. These five forms of capital bring together various factors that influence the development of entrepreneurship, RET and CRE and that facilitate SRD that reverts again to the five spheres of capital (Figure 1).




3. Methods


To identify and understand the antecedent factors of entrepreneurship and RET in rural areas of developed countries which can be decisive in the promotion and development of CRE initiatives, we apply two research methods. First, we use an SLR to identify in previous scientific contributions which factors have been considered influential in the expansion of entrepreneurship and RET in rural areas of developed countries. Second, we resort to the development of causal loop diagrams to highlight the interrelationships between these factors, which must be considered in the formulation of public policies to promote CRE, and in the design of CRE projects and proposals.



3.1. Systematic Literature Review


According to Cook et al. [47], SLRs differ from traditional reviews by using a replicable, scientific and transparent process. An SLR can minimize biases, reduce random effects, and increase the legitimacy of data analysis [48]. All these benefits lead to more reliable results that allow the drawing of conclusions [49].



The Scopus database is chosen, as Adriaanse and Rensleigh [50] indicate that it performs better than Web of Science or Google Scholar in several respects, and covers a wider range of journals and articles than WoS [51]. To compile the literature related to RET and RE, the keywords “rural AND renewable energy” and “rural AND entrepreneurship” are used, including other equivalent terms for each concept (Table 1).



The search was carried out in March 2018 covering all the academic literature published to this date. On the 2036 articles obtained related to RET, and the 2192 related to RE, a first filter was made based on the reading of titles and summaries, selecting only those articles corresponding to developed countries according to the World Bank (Washington, DC, USA) classification. This leaves 231 articles related to RET and 310 related to RE. Subsequently, the content of the articles is reviewed to determine their suitability for the objective pursued (identification of conditions), and other reference literature cited in them is consulted (snowballing). This leaves the SLR database made up of 87 articles related to RET and 89 related to RE.




3.2. Causal-Loop Diagrams


Once the most relevant antecedents analyzed in the academic literature concerning entrepreneurship and RET in the rural contexts of developed countries have been identified, it is necessary to recognize that all these factors, organized around the five major spheres of capital considered (economic, human, social, natural and physical), interact with each other not only within but also between spheres of capital. We try to formalize these interactions using diagrams of causal relationships. The use of causal-loop diagrams is related to systems thinking [52,53], and both have been advocated as an appropriate way to represent the systematic nature within different human phenomena related to sustainable development [45].



A causal diagram includes variables connected by arrows that represent causal influences or links. One causal-loop diagram is constructed for each type of capital identified in the conceptual framework using the Vensim software, version 8. The identified interrelations were defined in terms of their systemic logic and consistency with the literature. The following notations are used: EC to refer to economic capital, HC for human, SC for social, NC for natural, and PC for physical. Within each capital sphere, each causal relationship, involving one or more factors, is identified with the notation corresponding to that sphere together with correlative numbers, while when identifying relationships between factors of two different capitals, their two notations are used separated by a hyphen, indicating first that corresponding to the sphere of capital in which the causal relationship originates, and also using correlative numbers to identify more than one causal relationship between the same spheres.



On the other hand, and according to the conceptual framework of the study, all the causal diagrams contained in each sphere of capital converge on the same path that links entrepreneurship and RET with CRE and ultimately results in SRD, from which a feedback process is generated again towards the five spheres of capital, understanding that this SRD produces positive impacts on them.



In addition to the five capital spheres, an additional sphere is identified corresponding to Institutional Factors (IF). These have been classified in different ways. Deakins et al. [54] distinguish between public (public policies and institutions) and private (i.e., the impositions of cooperatives on their partners or clients in relation to product or process specifications). The distinction between formal and informal factors is, nevertheless, more common [29,55] and adopted in this study.





4. Results


4.1. Conditioning Factors for the Development of RET and RE


Figure 2 shows the main descriptive data of the two databases (a detailed list of all the articles included in the SLR can be found in Appendix A). The set of 87 articles on RET covers a period between 1995 and 2018, the oldest article being that of Tyler and Degoey (1995), and the most recent article that by Bauwens and Devine-Wright [56]. The years with the highest number of published articles are 2016 and 2017. The articles dealing with RET in rural areas for high-income countries show an upward trend from 2012 onwards. The journal with the most publications is Energy Policy with a total of 20 articles, followed by Renewable and Sustainable Energy Review with seven articles, and Research on Energy and Social Sciences with six articles. A high percentage of articles (67%) refer to RET in general or a combination of RETs. Among those that focus on a particular type of RET, those related to wind energy (12% of the total), bioenergy (9.6%) and solar energy (6%) stand out. For other RETs such as hydropower, biomass and marine energy, almost no publications were collected. Among the countries more commonly studied is the United Kingdom, with a total of 19 articles, followed by the United States with 11 articles, and finally Germany with eight articles.



The 89 articles on RE cover the period 2005–2018, the oldest article being the one published by Lordkipanidze et al. [57], and the most recent one that published by Müller and Korsgaard [43]. The years with the highest number of publications were 2016 and 2017, as in the case of RET. The journals with most publications are the International Journal of Entrepreneurial Behavior and Research and the Journal of Rural Studies, with a total of seven articles each, followed by Regional Studies with five articles. A high percentage of the articles (59%) address business activities that are not related to the agricultural sector, related, for example, to tourism [58,59,60], or ICT [61,62]. Publications focused on both farm and non-farm activities represent 29%. Articles related solely to farm activities represent 7.5% of the total. Among the countries with the most articles, three stand out: the United Kingdom, with a total of 12 articles, the United States with 11 publications, and Spain with eight articles.



The reading of the articles allowed the identification of alternative factors that could be considered as antecedents of rural RETs and RE. Table 2 shows the main factors identified within each capital, including the institutional sphere.




4.2. Causal-Loop Diagrams between the Antecedents of RET and RE in Rural Areas of Developed Countries


4.2.1. Institutional Factors


Formal and informal institutional factors condition all forms of capital and, in turn, are affected by many of their components (Figure 3). As some examples, while Romich and Bowen-Ellzey [63] explain how public policies and support programs can improve the educational level and the trust and acceptance of wind energy, or González et al. [45] highlight the importance of generating trust through consultation and community participation processes, Meccheri and Pelloni [21] verify that the acceptance of institutional support is conditioned by personal characteristics (sphere of human capital) and social capital, and Jagoda et al. [64] verify that the recourse of rural companies to government support agencies is hampered, among other factors, by the search for autonomy (which is part of entrepreneurial orientation in the HC sphere). Institutional factors have also been identified as determinants of online-startup motivation [65]. Relevant also is the role of public policies that regulate access to the exploitation of natural resources such as soil [29,66,67], agricultural activity [68] or renewable energy resources [11,68], and that of formal and informal institutions in improving knowledge and sensitivity or awareness about the benefits of RETs [45,69,70,71].



Institutional factors also condition the relationship between the development of business activity or the implementation of RET in rural areas and its positive contribution to SRD. The mediating effect of community ownership of RET facilities has been acknowledged to allow an equitable distribution of benefits and a positive socioeconomic impact on the community [72,73,74,75]. Obviously, for this to materialize, two conditions are required: that formal and informal institutions allow participation in ownership (scope of institutional factors) and that community members are willing to invest.




4.2.2. Economic Capital


Figure 4 shows the causal relationships between the elements of the EC sphere, as well as those that originate or end in it. Among the former, in a first approximation, the causal-loop EC1 reflects how the risk associated with entrepreneurial activity (which in turn depends on the HC–EC6 relationship) conditions access to funding sources, and this, in turn, affects risk. Meccheri and Pelloni [21] point out that entrepreneurs with a greater accumulation of human capital tend to have less aversion to risk, commit to larger projects and, consequently, are more likely to require external financing. Psaltopoulos et al. [76] also point out the influence of human capital accumulation on the initial capital structure since it affects the entrepreneur’s perception of risk. On the other hand, the availability of local financing sources can reduce entrepreneurial risk [76].



Turning to the EC2 causal-loop, it is proposed that a context of economic growth (sectoral diversification, presence of large companies and great market potential) facilitates R&D&I (Olaniyi and Reidolf, 2015) and the settlement in the rural setting of technology-based companies (Lafuente et al., 2010), which can promote new ventures in any sector, including RET, as well as the development of forms of social innovation such as CRE (Magnani et al., 2017; Van der Horst, 2008) or similar innovative business models that contribute to the economic viability of projects (Karlsson et al., 2017). In the case of RET projects, they increase energy security (Angelis-Dimakis et al., 2011; Graziano et al., 2017) which is a pillar of economic development (Wang et al., 2009; Wüste and Schmuck, 2012).



On the other hand, the context of economic growth conditions the evolution of unemployment and self-employment (EC3). Unemployment has been identified as a motivator for self-employment [22,77]. The labor market situation affects available income, which is a determining factor both of the ability to invest in entrepreneurial initiatives [78] and of the local demand capacity [79] and, therefore, of the economic viability of the projects. Economic feasibility facilitates the implementation of entrepreneurship and RET initiatives that contribute to rural development, and this, in turn, leads to economic regeneration [80].



Furthermore, the context of economic growth conditions the critical mass of both population and companies, which shapes the local demand for products and services and, in particular, the local demand for energy, which Graziano et al. [5] identify as necessary for the success of CRE projects (EC4). The existence of a solid local demand (together with the availability of inputs reflected in the NC–EC4 relationship) facilitates the embeddedness of projects, and this is a facilitating factor of entrepreneurial activity even in the face of restrictions in the availability of resources [43].



Under the EC5 causal-loop, the configuration of the critical mass of population and companies and their dynamics of change affect the risk of starting a business [79], connecting with EC1, which reflects the interrelation between risk and access to finance. The use of various funding sources has also been found to contribute to the viability and success of projects [81,82].



Finally, in EC6, access to extra-local markets (conditioned by the distance to metropolitan centres (PC–EC2), the availability of natural services to attract, for example, rural tourism (NCEC3), or the existence of bridging capital (SC–EC6)) implies the possibility of increasing economic activity in the extra-local sphere and increasing competition [83,84], affecting the economic feasibility of entrepreneurial initiatives. EC5 + EC6 may be the most appropriate local development formula, combining the best of both worlds (local and extra-local) [85].



Among the impacts that revert to other capital spheres, we highlight the following:




	
EC–HC1: Local embeddedness, reflected in the creation of local employment, local trade and local development, contributes to increasing levels of HC (in terms of critical mass) in rural economies [86].



	
EC–HC2: Lack of income is a trigger to diversify (through RET, rural tourism, etc.) traditional agricultural activity [74,87,88,89].



	
EC–SC1: Self-employed people are role models that are integrated into the social capital of a community (connects with SC–EC7).



	
EC–NC1: The strength of the economy facilitates the preservation of countryside capital.



	
EC–NC2: Innovation and the adoption of new technologies facilitate better use of natural resources, such as RET potential [11,13,90,91].



	
EC–PC1: The strength of the economy facilitates the provision and adequate maintenance of infrastructures.









4.2.3. Human Capital


Figure 5 shows under two large causal loops (HC1 and HC2) the causal relationships between the HC elements. HC1 begins with the availability of HC critical mass (conditioned in turn by EC–HC1). In each local context, this critical mass will be made up of people with different personal characteristics (gender, age) that have been shown to explain HC accumulation (education/experience) and competencies [78,92]. The appearance of the figure of the entrepreneur or key person, conditioned by their orientation to entrepreneurship, depends on the accumulation of HC through formal (education) and informal (experience) channels, which in turn condition the presence of certain skills and competencies [22,89,93,94,95,96,97] and depends on personal characteristics (gender, age) [22,78,93,97]. The development of entrepreneurial initiatives or RET by these key people contributes to SRD and thus to the improvement of HC [80].



The HC2 causal-loop integrates the previous one (HC1) but establishes migration as a starting point that can negatively (emigration) or positively (immigration) impact the critical mass of human capital in a given local context [98]. It also affects their sociodemographic characterization, highlighting the ageing of the population, associated with retirees who return to rural areas [16]. Furthermore, immigration has been related to numerous positive effects on the different factors included in the HC sphere: HC accumulation [19,86], competencies and skills [86], motivations [59] and entrepreneurial orientation [86].



Among the relationships that lead to other capital spheres, these are highlighted:




	
HC–SC1: Immigration contributes to the construction of bridging SC, since immigrants rely on their extra-local relationships to build their collaborative networks [83,98].



	
HC–SC2: Motivations and expectations (expected social, economic or environmental effects) condition the social acceptance of entrepreneurship and RET in rural areas [70,81,99,100,101,102].



	
HC–SC3: Personal characteristics (gender, age) determine SC factors such as trust, capacity for cooperation or place attachment [63].



	
HC–SC4: Population structure and ageing populations can limit service delivery [79].



	
HC–PC1: Population structure and ageing populations can limit the provision of infrastructure [79].



	
HC–EC1: The accumulation of formal (education) and informal (experience) HC influences the rates of new business creation [103] and their survival [78] and success [104]. Lee and Cowling [94] point out that companies that require skilled labor are less likely to locate in rural areas.



	
HC–EC2: Self-employment is conditioned by entrepreneurial orientation, which in turn depends on HC accumulation, personal characteristics or immigration.



	
HC–EC3: Innovation depends on creativity [61,105].



	
HC–EC4: Entrepreneurial risk is affected by entrepreneurial orientation and its specific conditions (personal characteristics, HC accumulation).



	
HC–EC5: Immigration contributes to the increase of critical mass and reinforces the local demand for products and services [19].



	
HC–EC6: Local, social or lifestyle motivation/orientation contributes to greater local embeddedness of business initiatives [17,85,95,106].









4.2.4. Social Capital


Figure 6 shows under a single causal-loop (SC1) the causal relationships between the SC elements. In the first place, the factors considered as antecedents of the SC (role of local governments, families, role models, existence of social services, customs and lifestyles, and cultural and historical heritage), contribute to the configuration of the concept of place [85], and this conditions, together with personal characteristics (HC–SC3), the block of SC elements formed by interpersonal and institutional trust [107,108], social norms [29,107], cooperation in networks, alliances or clusters [34,54,84] or attitudes towards cooperative movements [109], and place attachment [107,108,110]. The three types of social capital (bonding, bridging and linking), are derived from the combination in different degrees of the SC elements (trust, networks, social norms and place attachment). Networks and clusters can involve the establishment of relationships with government agencies, universities and research centres and other networks (business, knowledge, social) of local or extra-local scope [64]. Trust, place attachment and social norms can condition greater or lesser openness towards collaboration with extra-local networks. Jobert et al. [102] recognize the need for a local support network that conforms to the concept of bonding capital. Von Bock und Polach et al. [14] recognize the importance of bonding and bridging SC for CRE projects. Studies such as those by Kalbrenner and Roosen [107], von Bock und Polach [14] or Wustenhagen et al. [108] establish a direct relationship between SC elements and types and social acceptance, which in turn is a prerequisite for involvement and commitment to entrepreneurship, RET or CRE projects. This commitment also depends directly on the institutional level (IF) since it requires participatory processes in the financing of community projects. Entrepreneurial and RET initiatives contribute to rural development and reinforce SC [80].



We also highlight these relationships between the SC factors and the other spheres of capital:




	
SC–EC1: SC, concerning the presence of alliances and clusters, has a relevant impact on the launch of new entrepreneurial business initiatives [103] or the diversification of traditional agricultural activity [88].



	
SC–EC2: Innovation in rural SMEs benefits from the existence of knowledge networks [60] and public–private collaborations [1], and the adoption of RET also depends on the transfer of knowledge to enhance the R&D&I capacity of SMEs [91].



	
SC–EC3: Place attachment conditions the local embeddedness of entrepreneurial projects [107,110,111]. Korsgaard et al. [85] develop the concept of ‘placial embeddedness’ to represent the knowledge and use that entrepreneurs make of their physical, cultural and historical environment and their concern for local development. This is also related to the distinction between ‘entrepreneurship in the rural’ and RE [20].



	
SC–EC4: Social capital related to cooperative or network work (networking) has a relevant impact on the risk of new entrepreneurial business initiatives [34,76,95,112].



	
SC–EC5: The bonding SC related to networking has a relevant impact on access to local markets [112] and, consequently, on local embeddedness.



	
SC–EC6: The bridging SC related to networking has a relevant impact on access to extra-local markets [84,113], depends on immigration [83,98], and combined with local embeddedness can foster the success of entrepreneurial activities [43,84,98].



	
SC–EC7: Following Haapanen and Tervo [78] and Goetz and Rupasingha [22], the initial quota of self-employment of a municipality predicts growth in self-employment, since people in self-employment are role models. Connects to EC–SC1.



	
SC–HC1: Bonding, bridging and linking SC ties, particularly when they converge in a community or mutualization initiative [114], contribute to reducing the perception of risk and underpinning the entrepreneurial orientation, connecting with HC–EC4.



	
SC–HC2: Bonding, bridging and linking SC ties, derived from the combination of SC elements (trust, social norms, networks and place attachment) condition the motivation to start entrepreneurial projects [112,115,116]. Regarding CRE, the distinction between place-based communities (related more to bonding capital) or communities of interests (related more to bridging capital) is a clear example of this. Among the SC elements, place attachment, for example, can induce local entrepreneurship to promote local development [92].



	
SC–NC1: The concept of place, together with that of space, as defined by Korsgaard et al. [85], configure the countryside capital concept as defined by Garrod et al. [41].









4.2.5. Natural Capital


Figure 7 shows four main causal-loops that collect the causal relationships between the NC elements. NC1 reflects that the geographical location of rural areas, traditionally associated with the concepts of isolation and remoteness, is linked to assuming that distance is an obstacle to their socioeconomic development [17,18,64]. However, an adequate provision of infrastructure (especially telecommunications networks and transport networks), modifies this perception and contributes to counteract this negative conception of the geographical location of rural areas. On the other hand, NC2 states that geographic location conditions the set of natural resources and available environmental or ecosystem services, the proper conservation of which is based on the provision of infrastructure (PC–NC2). This set of resources and services, together with infrastructure (PC–NC1), make up the concept of space used by Korsgaard et al. [85], which in turn is integrated into that of countryside capital along with that of place, as shown in SC–NC1. Countryside capital connects with EC, HC and SC, contributing to SRD, which in turn feeds back to NC, thus closing this causal-loop.



From the concept of space in NC2, the NC3 causal-loop reflects the potential use of the natural resources available in that space (e.g., the existence of wind does not imply that it is sufficient for its use by wind energy). Technological and innovation support are required to guarantee good use of resources (EC–NC2), and the existence of technical potential can, in turn, promote the development of local technological and innovative business (NC–EC2), in addition to supporting the economic feasibility of projects (NC–EC7). However, the existence of exploitable potential also requires the acquisition of access rights to resources, which are derived from the institutional sphere (IF). If, in addition to the technical potential, there is access to resources (access to land, renewable resources, etc.), it will be possible to take advantage of these resources in the development of economic activities.



Access to natural resources for their exploitation also depends on the potential impacts on these and other natural resources (NC4). RET projects (and other types) of a certain size must pass an environmental impact assessment to be carried out [16,81]. These evaluations could also be extended to other areas (economic, social, etc.) to analyze the impact of CRE projects on local sustainability before starting them, thus helping to promote a better design [12].



Among the impacts on other spheres, it is possible to highlight:




	
NC–SC1: All the assets and natural resources that make up the countryside capital, together with the social assets that also form it (cultural and historical heritage, customs and ways of life), are part of the concept of place [85].



	
NC–SC2: Geographic location, associated with distance, limits the potential for the development of networks, alliances and clusters [17,84] and the transfer of knowledge [95].



	
NC–HC1: Geographic location, related to distance or remote location of many rural areas, limits the availability of critical mass of HC [85].



	
NC–HC2: The HC accumulation process is conditioned by geographic location–distance (the need to leave the rural area to acquire knowledge and experience, risk of not recovering that HC) [19].



	
NC–HC3: All the assets and resources that make up the countryside capital can be the basis of the motivation to undertake or adopt RET [117] and the expectations associated with it, which in turn conditions its social acceptance, for example, in the case of RET projects, due to the visual effects on landscapes [99,102,118]. Connects with HC–SC2.



	
NC–HC4: All the assets and resources that form countryside capital can be the basis of migratory movements to rural areas [117].



	
NC–HC5: Geographic location, linked to the concept of space [20,85] affects creativity (and this affects innovation capacity through HC–EC4) [61].



	
NC–EC1: A direct relationship is established between the concept of countryside capital and rural economic development, assuming that the former is a form of capital in which it is possible to invest and from which an income stream can be obtained [41]. This is a base on which to build rural development that includes traditional agricultural activity and other productive, non-productive and post-productive uses of resources [117]. The availability of natural resources can attract companies that need them to develop their activity [94]. This includes the availability of land for industrial development [27].



	
NC–EC2: The availability of RET potential conditions the local technological development of RET [10,119].



	
NC–EC3: The availability of inputs and other natural services (i.e., to attract rural tourism) implies the possibility of increasing economic activity in the extra-local sphere [22,43,96,106].



	
NC–EC4: Geographic location linked to the concept of distance affects the possibility of connecting with extra-local markets [17,84,86].



	
NC–EC5: The availability of inputs (potential for RET, land and other raw materials) facilitates the local embeddedness of projects [13,27,90,120].



	
NC–EC6: Geographic location linked to the concept of space affects the availability of financing sources [85]. Rural areas have experienced a dramatic drop in the network of bank branches [121].



	
NC–EC7: The technical potential for the use of natural resources conditions the economic feasibility of business initiatives associated with their exploitation.



	
NC–PC1: The rural location entails implicit limitations or added difficulties in the provision of infrastructure [106]. Distance, for example, requires the strengthening of telecommunications and broadband internet infrastructures [27], or the transport network.



	
NC–PC2: The availability of resources can facilitate the provision of infrastructure. For example, McGuire et al. [122] suggest the use of RET in the equipment necessary to provide broadband internet access in rural areas.



	
NC–PC3: The endowment of infrastructure can also be limited by the possible negative impacts on NC elements.









4.2.6. Physical Capital


Figure 8 includes a single causal-loop (PC1) that shows how the provision of infrastructure contributes to the implementation of entrepreneurial initiatives and SRD [123], which in turn has an impact on the improvement of infrastructure. The development of RET also promotes the expansion of the small-scale power generation and supply infrastructure through decentralized or distributed generation models [8,9], which in turn contribute to greater energy security (PC–EC4). This decentralized model reinforces the positive contribution of RET to SRD [14].



Among the impacts on other spheres, the following are highlighted:




	
PC–NC1: Infrastructure configures the concept of space [85] integrated under the broader concept of countryside capital [41]. This connects with NC–SC1 to configure the concept of place [85].



	
PC–NC2: Infrastructure contributes to the maintenance and conservation of countryside capital and the provision of ecosystem services such as the preservation of biodiversity, air and water quality, the reinforcement of resilience to floods or fires, and the maintenance of landscape values [123]



	
PC–NC3: The availability of infrastructure, such as the road network, moderates the negative impact of location (distance) on other factors included in other spheres of capital [97]. This connects with NC–SC2 (better infrastructure contributes to reducing the negative impact of distance, reinforcing the bridging SC) and in turn conditions the possibility of developing open innovation approaches [84], through the relationship SC–EC2. A good road network also facilitates access to extra-local markets, overcoming the obstacle of distance [120] in the NC–EC4 relationship.



	
PC–NC4: Access to natural resources may require investment in infrastructure, e.g., the construction of a wind farm requires the construction of access roads [124].



	
PC–SC1: Infrastructure, in particular ICTs, can affect the possibility of establishing alliances or collaborative relationships, especially of an extra-local nature, and can take advantage, for example, of spillovers from universities [96].



	
PC–HC1: Infrastructure can affect migration to rural areas. Access to the internet or a good transport network is causing the displacement of the workforce to rural areas (telecommuting, living in rural areas and travelling to the city to work) [40].



	
PC–HC2: Infrastructures can favor or slow down the HC accumulation process. Internet access is especially important in this regard [125].



	
PC–EC1: Improving infrastructure, such as the road network, is critical to improving economic activity [27,126]. Socio-economic development can be facilitated and accelerated through the existence of adequate infrastructure [123].



	
PC–EC2: For Forbord et al. [90], adequate infrastructure is required throughout the supply chain for the development of new bioenergy businesses.



	
PC–EC3: The availability and degree of development of infrastructure conditions knowledge-based companies’ location decision and affects, therefore, the innovation capacity of a territory [92].



	
PC–EC4: Decentralization of energy supply through small-scale infrastructure contributes to greater energy security.











5. Discussion


The antecedents or determining factors of CRE can reside within any of the five traditional forms of capital in rural territories: NC (ecosystem services and RET potential), PC (infrastructure), SC (trust, cooperation, networks, social services, place attachment), HC (skills, entrepreneurial orientation, population structure) and EC (rate and quality of employment, economic structure, population change, business creation or financial resources). These factors interact with each other not only within their sphere of capital but also between spheres. Some factors may have a greater potential to drive CRE due to a greater number of connections or interrelations with other factors. Adequate management of the antecedents of CRE in the five spheres of capital will facilitate its positive contribution to SRD, thus creating a virtuous circle associated with the impacts of SRD on the factors that condition the development of rural CRE.



The recognition of these interrelations implies that there are no generic formulas valid for each local context [127] and that it is not possible to act from a single sphere of capital, running the risk of generating influences from another sphere that counteract or limit the effectiveness of the proposed policies and strategies. For example, instead of proposing policies aimed at transferring innovative knowledge to rural areas that cannot absorb these innovations, the proposed map of causal relationships between factors and capital spheres makes it possible to identify other elements on which it may make more sense to act, such as creativity, the ability to participate in networks and clusters, or the promotion of local entrepreneurship [96].



On the other hand, it should not be taken for granted that community participation in the design, implementation, or ownership of CRE projects leads to their social acceptance. Attention should be paid to how ideas and sensitivities around the concept of place can generate different responses in each individual in the community [110], or how social norms and trust condition the various elements of their entrepreneurial orientation and, ultimately, their willingness to participate or invest [107].



The map of cause–effect relationships developed around CRE also helps to identify those factors with the greatest potential to drive its development (those that have more interrelationships with other factors within the same or other spheres), as well as the factors that can generate a multiplicative or exponential impact, as is the case with immigration, a phenomenon to which the literature on RE has paid special attention. It is revealed both as an antecedent and as a consequence of entrepreneurship, insofar as immigrants stimulate local entrepreneurial activity, generating a revitalization of the local economy that attracts new immigrants.



The promotion of a certain factor within a certain capital sphere may be less effective and efficient than acting on another, with induced effects on many other factors in the same sphere of capital or others. From the institutional level, a multilateral and participatory approach should be promoted, involving communities in managing the interrelationships more effectively between factors (for example, managing possible conflicts between land uses when RET enters into competition with other alternatives).



The work of Forbord et al. [90] is a good example of how various factors must be interrelated from different spheres of capital to enable business activity. They conclude that the development of new bioenergy businesses depends on the following conditions: (1) that there is an energy demand (included in the EC sphere in this study); (2) that there is a resource base for bioenergy production (NC sphere); (3) that adequate technologies, infrastructures and skills are available throughout the value chain (EC, PC and HC); (4) that there are entrepreneurs interested in starting a business (key person in the field of HC); and (5) that the price of other energy sources is not too low (which conditions demand and economic viability in the EC sphere). They also recognize that institutional factors (financial support and participation of local government) can positively or negatively affect any of these five conditions.



Finally, the development of CRE in rural areas can also promote the expansion of RET and RE under a balanced endogenous development model that takes advantage of and rationalizes the management of local resources. This creates a virtuous circle that contributes to the creation of the rural eco-economy concept conceived by Kitchen and Marsden [3]. As suggested by Graziano et al. [5], economic policies are required to create an impact both on the supply side (stimuli for financing entrepreneurial, RET and CRE initiatives, and processes to promote community participation in their design and development) and on the demand side (strategies for the development of a social and business fabric in rural areas that support the viability of the initiatives and guarantee local energy demand). Public policies must also acknowledge the fundamental role of RE for SRD, in terms of curbing depopulation, maintaining services, avoiding emissions associated with travelling to other areas to work or to access resources and services, maintaining local traditions and customs, or strengthening social capital [18].



A careful evaluation of sectoral policies to avoid supporting economic activities unrelated to rural resources is needed [40], involving actors at the local level to increase their effectiveness and efficiency [128]. Surprisingly, rural areas have not been traditionally considered in energy planning [129], and in the climate change plans of many European regions, the reference to rural areas is mainly related to farming activities [130], without taking into account the potential role of RET to drive SRD. Despite acknowledging that renewables can be crucial for SRD [131], a recent EU audit concludes that their synergies remain largely unrealized [132]. Clausen and Rudolph [133] point out that the political underpinnings of RET planning and development are primarily motivated by the decarbonization of the energy sector, rather than responding to SRD ambitions. CRE are an opportunity to link entrepreneurship, RET and SRD through suitable policy support.




6. Conclusions


Although some previous studies in the field of entrepreneurship and RE in rural areas have already highlighted the importance of taking into account factors belonging to different spheres of capital [40,41,42,43,44,45,134], few have formalized this in the CRE field.



The SLR on RET and RE in the rural context of developed countries has made it possible to draw up a complete framework of the resources, assets and capabilities (belonging to the five capital spheres studied) that could support the successful implementation of CRE in rural areas. Based on this review, we have also been able to generate conceptual maps of the interrelations between these factors, which allow us to acquire a holistic vision of the creation and development processes of rural CRE, recognizing that coordinated actions are required in the different spheres. Decisive support from the institutional sphere is also needed to make these processes effective. In this way, we provide a conceptual framework that helps to understand that any external intervention in a rural community must be analyzed comprehensively and with a broad vision, considering multiple perspectives [45]. In short, by identifying the factors that can condition the development of CRE in different capital spheres, we help to highlight how these initiatives can be supported by the diversity of economic, social, natural, human and physical resources available in a local context. The conceptual maps designed can be used to detect the main resource gaps in each sphere and navigate between their interrelationships to contribute to the achievement of an SRD.



CRE promoters must be aware that the success of these initiatives depends on the inclusive and proactive management of the different elements included under the five capital spheres and the institutional sphere. Actions to promote CRE should be based on an ex-ante and ex-post analysis of the situation in each local context under each sphere. New CRE projects should be promoted where there is a set of conditions related to the different capitals (demand for energy, right technologies, infrastructure and competence available throughout the value chain, and entrepreneurs interested in starting projects). Promoters should also analyze the impacts (positive or negative) that could derive from the implementation of rural CRE projects and communicate them appropriately to achieve the participation of community members. On their part, policymakers must recognize the importance of designing integrated policy packages that combine different approaches (territorial, sectoral, etc.) in different spheres of action. Economic policies must address both the supply side and the demand side since they need each other.



The main limitation of this study resides in the identification of factors from the SLR. Pato and Teixeira [51] warn us about SRLs’ limitations regarding the chosen search terms since it is practically impossible to analyze all the relevant scientific knowledge with just a few keywords. However, SLRs serve to capture the main scientific articles published in a research area. This study offers a complete and integrated conceptual map that can facilitate the orientation of future research towards the analysis of the causal relationships between specific factors in any of the five capitals considered and CRE, as well as the interrelationships between factors located in different capital spheres.
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Appendix A


References included in the SLR, after filtering and snowballing, are listed in the following table.



	Research Field
	References



	RET
	Akella y Das, 2017; Alvial-Palavicino et al., 2011; Angelis-Dimakis et al., 2011; Bamberg et al., 2015; Barbour et al., 2018; Batel et al., 2013; Bauwens, 2016; Bauwens y Devine-Wright, 2018; Beery y Day, 2015; Bere et al., 2017; Boon y Dieperink, 2014; Busch y McCormick, 2014; Carreño-Ortega et al., 2017; Cloke et al., 2017; D’Souza y Yiridoe, 2014; Dammers y Keiner, 2006; Darbas et al., 2011; Devine-Wright, 2011; Ding et al., 2015; Dombi et al., 2014; Fergen y Jacquet, 2016; Feron et al., 2016, 2017; Forbord et al., 2012; Fuchs y Hinderer, 2014; Gadenne et al., 2011; González et al., 2016; Graziano et al., 2017; Groth y Vogt, 2014; Haggett y Aitken, 2015; Heaslip et al., 2016; Hicks y Ison, 2011; Hoffman y High-Pippert, 2010; Holstead et al., 2017; Janhunen et al., 2014; Jordao, 2010; Kalkbrenner y Roosen, 2016; Karlsson et al., 2017; Katsaprakakis y Christakis, 2016; Kaygusuz, 2007; Kulcsar et al., 2016; Lennon y Scott, 2017; Li et al., 2009; Loomis et al., 2016; Magnani et al., 2017; Marinakis et al., 2017; Martinat y Tureckova, 2016; Mattes et al., 2015; McCarthy, 2015; Monteleone et al., 2018; Morrison et al., 2017; Moschidis y Arabatzis, 2013; Moula et al., 2013; Nadaï et al., 2015; Newman et al., 2017; Prados, 2010; Rahmann et al., 2016; Ramsey et al., 2013; Rizzo, 2017; Rogers et al., 2012; Rogers et al., 2008; Romich y Bowen-Ellzey, 2013; Sauter y Watson, 2007; Scotti y Minervini, 2016; Seyfang et al., 2013; Sgroi et al., 2018; Shamsuzzoha et al., 2012; Silk et al., 2014; Sliz-Szkliniarz, 2013; Süsser y Kannen, 2017; Tyler y Degoey, 1995; Urmee y Md, 2016; van der Horst, 2008; van der Schoor y Scholtens, 2015; van Veelen y Haggett, 2017; Van Vugt, 2001, 2002; von Bock und Polach et al., 2015; Walker et al., 2007, 2010; Walker y Devine-Wright, 2008; Winkler et al., 2017; Wolsink, 2007; Wüste y Schmuck, 2012; Wüstenhagen et al., 2007; Yildiz et al., 2015



	RE
	Agarwal et al., 2009; Akgün et al., 2010, 2011; Alario Trigueros y Morales Prieto, 2016; Álvarez et al., 2012; Ambrey et al., 2016; Åmo, 2014; Anthopoulou et al., 2017; Avramenko y Silver, 2010; Backman, 2015; Baumgartner et al., 2010, 2013; Bernardino et al., 2016; Besser y Miller, 2010, 2013; Borch et al., 2008; Bosworth, 2009; Bosworth et al., 2011; Cannarella y Piccioni, 2010; Capelleras et al., 2013; Dammers y Keiner, 2006; de Los Ríos-Carmenado et al., 2016; Deakins et al., 2016; Delfmann et al., 2014; Doh et al., 2017; Eimermann, 2016; Eschker et al., 2017; Farja et al., 2017; Ferreira et al., 2016; Fortunato, 2014; Freire-Gibb y Nielsen, 2014; Fuller-Love et al., 2006; Goetz y Rupasingha, 2014; Gretzinger et al., 2018; Haapanen y Tervo, 2009; Hedlund et al., 2017; Henderson y Weiler, 2010; Herslund, 2012; Iversen y Jacobsen, 2016; Jagoda et al., 2016; Korpysa, 2010; Korsgaard, Ferguson, et al., 2015; Korsgaard, Müller, et al., 2015; Krakowiak-Bal, Ziemianczyk, Wozniak, et al., 2017; Lafuente et al., 2010; Lang et al., 2014; Lee y Cowling, 2014; Lordkipanidze et al., 2005; Lundberg y Fredman, 2012; Magnani et al., 2017; Magnani y Vaona, 2016; Markantoni y Strijker, 2012; Markantoni y Woolvin, 2013; McGranahan et al., 2011; Meccheri y Pelloni, 2006; Morris et al., 2017; Morrison et al., 2017; Müller y Korsgaard, 2018; Munkejord, 2017; Murua-Múgica y Eguía- Peña, 2016; North y Smallbone, 2006; Onyx y Leonard, 2010; Pato y Teixeira, 2016; Peredo y Chrisman, 2006; Petridou y Glaveli, 2008; Phelan y Sharpley, 2012; Price Schultz y Jones, 2017; Reidolf, 2016; Sánchez-Oro Sánchez y Fernández Sánchez, 2017; Santos et al., 2016; Sardadvar y Rocha-Akis, 2016; Serarols-Tarrés et al., 2007; Sergaki et al., 2015; Silva et al., 2011; Skuras et al., 2005; Smith, 2017; Stephens et al., 2013; Stockdale, 2006; Toledano y Urbano, 2008; Traphagan, 2017; Uribe Toril et al., 2013; Valchovska y Watts, 2016; Varga et al., 2016; Vestrum et al., 2017; Walton-Kirkley, 2016; Westlund et al., 2014
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Figure 1. Conceptual framework for the classification of the antecedents of CRE and SRD. 
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Figure 2. Descriptive data on the set of articles derived from the SLR for RET and RE. 
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Figure 3. Institutional factors. 
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Figure 4. Causal relationships in the EC sphere. 






Figure 4. Causal relationships in the EC sphere.



[image: Sustainability 14 01234 g004]







[image: Sustainability 14 01234 g005 550] 





Figure 5. Causal relationships in the HC sphere. 
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Figure 6. Causal relationships in the SC sphere. 
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Figure 7. Causal relationships in the NC sphere. 
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Figure 8. Causal relationships in the PC sphere. 
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Table 1. Search strings in Scopus.
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	Research Field
	Search Terms





	RET
	“woodland” OR “village” OR “rural” AND “Renewable energy” OR “sustainable energy” OR “community energy” OR “microgrids” OR “mini-grids” OR “small grids” OR “distributed energy”



	RE
	“woodland” OR “village” OR “rural” AND “new business” OR “new firms” OR “new ventures” OR “entrepreneurship” OR “entrepreneur” OR “business creation” OR “self-employment” OR “young firm” OR “spinoff”
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Table 2. Conditioning factors of RET and RE identified based on the SLR.
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	Capital
	Factors





	Institutional (IF)
	Formal: political (fiscal, economic, energy, territorial, agricultural); non-financial assistance and support programs (training, orientation and advice, networking), financial support programs (grants, soft loans, guarantees)

Informal: knowledge and innovation networks, clusters, alliances, and public–private partnerships; participatory planning, management, and ownership processes; local governments involvement; media and social networks



	Economic Capital (EC)
	Entrepreneurial risk; Funding sources; Access to extra-local markets; Access to local markets/critical mass/local energy demand; Economic strength; Energy security; Unemployment; Embeddedness; Self-employment; R + D + i/Technological change; Available income; Competition; Economic feasibility



	Social Capital (SC)
	Structures (family, friends); Local entities/local government; Role models; Social services; Cultural and historical heritage; Customs and lifestyles; Place; Trust; Values and social norms; Networks, alliances, clusters; Place attachment; Bonding SC; Bridging SC; Linking SC; Social acceptance; Commitment



	Human Capital (HC)
	Migration; Critical mass; Personal characteristics (gender, age); Accumulation of formal (education) and informal (experience) human capital; Competences and skills (Entrepreneurial skills/creativity, Managerial skills/other related to RE); Key person/actor; Entrepreneurial orientation (Attitude towards risk, Willingness to invest); Motivations (Entrepreneurship by necessity, Entrepreneurship by opportunity, Local/social orientation, Lifestyle entrepreneurship, Diversification)



	Natural Capital (NC)
	Geographic location; Distance to metropolitan centres; Flora and fauna; Biodiversity; Landscape; Geology and soils; Earth; Air; Water; Space; Potential for renewable energy and other resources or land uses; Countryside Capital; Access to resources; Resources usable in economic activities



	Physical Capital (PC)
	Infrastructure (Road network; Telecommunications network; Water supply and sanitation network; Energy supply network; Waste collection and treatment network)
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