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Abstract

:

The impact of social factors in energy transition has become increasingly important in recent decades. In this context, Social Capital (SC) has been used to give greater importance to social aspects that can influence community involvement in the energy transition. Two approaches were used to select the academic literature on SC and energy transition for this review, (1) a keyword search through the main bibliographical databases to ascertain the number of articles on this topic and (2) a theoretical investigation of certain aspects that unite or differentiate the various articles. Specifically, this review paper considers the different definitions given to SC in the energy field, the dimensions and indicators of SC considered in different studies, and the methods, qualitative or quantitative, used to operationalise SC. The review stresses some weaknesses in the literature, such as the split in the definition of SC in relation to the energy transition, the interaction of SC with social rather than individual factors of the person, and indicators of SC that can influence, positively or negatively, energy transition. A shared methodology should be developed with a multidisciplinary approach that would allow SC to be considered in its totality.
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1. Introduction


Much progress has been made in recent decades in different fields to try to facilitate energy transition [1], which is considered a complex, multidimensional, and long-term process [2]. Energy transition is important to alleviate air pollution, mitigate greenhouse gas emissions, and ensure household access to safe, sustainable, affordable, and modern energy [3]. Additionally, from a political point of view, much effort has gone into developing global policies (e.g., Paris Agreement [4]) with increased sensitivity to environmental issues. Despite all the action taken at the global level, the energy supply dynamics have not been remedied [1], leading to a continuous increase in greenhouse gas emissions, loss of biodiversity, and increasing social inequality. In the context of energy transition, it is crucial to consider the role that the community plays in this process and the weight of its decisions on a collective level. In recent decades, the role of the community in energy policy has changed; there has been a shift from the traditional to a people-centric approach [5] which sees the degree of success of energy transition closely linked to the transformation and growth of awareness among citizens about the importance of their actions. People’s behaviour in their daily life and their lifestyle are essential factors in climate change [6]. This is why the need to create a relationship in the energy sector between the scientific community and the community has been emphasised, with the aim of making citizens aware of and responsible for energy issues that could affect their community and themselves [7]. Citizens are seen as the masters within this process of change. The 21st century is seen as the century in which social aspects will be reconsidered in their entirety in order to contour with larger problems, underlining the importance of considering these factors in decision-making processes [8].



To date, however, there is little evidence from academic studies analysing the social factors influencing the success of community energy projects [9]. The purpose of this article is precisely to explore one of the most important social aspects, if not the most important aspect, of society in energy transition: SC. To clarify some concepts, energy transition in this article is considered a process that includes four levels of interaction between the society and energy interventions to lead to greater sustainability: the strategic level in which a socially shared vision is created; a more concrete tactical level that includes all specific measures and barriers to be considered in new energy interventions; an operational level in which energy interventions are made operational; and the last reflective level in which the transition should be monitored and evaluated [1]. In particular, this approach sees a relationship between different stakeholders to develop, improve, and implement sustainable practices [10], as depicted in the following image (Figure 1):



To understand the energy transition process, SC plays a key role in social change or as an explanation of why these developments do not occur in each context. Context sensitivity is precisely what has very often been criticised in the management of energy transition [1]. In this study, I would like to consider a particular insight that sees SC as a determining factor in being able to use this academic knowledge in different contexts. This research starts from the consideration that an energy transition process takes place in parallel with the sensitivity of society, which is of fundamental importance for the emergence and facilitation of energy transition processes. The management of energy transition could be considered as the theoretical aspect that characterises change, while SC, through research on its different indicators, aims at producing knowledge to facilitate energy transition.



What I want to point out is that, although SC is a term that has been in the literature for more than 30 years, there is no single view of it, which makes its conceptualisation very difficult. Juxtaposing these terms with something as new and changing as energy transition is something that can guide some energy interventions, but it risks creating a lot of confusion, as the indicators that are used are not always the same and, in some cases, are simply the result of an author’s interpretation based on some documents (ex: secondary data).



In the following section, I briefly address SC and how some of these indicators can influence the environmental choices that each person makes daily. It was not intended to take up the entire concept of SC, but only parts of it to get an overview before moving on to the next section. Section 2 describes how the literature was identified. Based on the identified literature, some elements that characterise the papers that have dealt with these issues are considered. The aim of this section is to have a broader overview of these two concepts to facilitate readers’ reflections, considerations, and methodologies that characterise the relationship between SC and energy transition in the social sciences. Section 3 explicates the goal of the research and the methodology used to identify the reference literature. Based on the identified literature, some elements that characterise the papers that have addressed the link between SC and energy transition are considered. The goal of this section is not to have an exhaustive view of these two terms but to be able to have a broader overview of these two concepts to facilitate readers’ reflections, considerations, and methodologies that can be applied to understand the relationship between SC and energy transition in the social science world. Section 4 considers some limitations of the present literature in the energy field in relation to some aspects and indicators characteristic of SC. Section 5 highlights some limits in this review and offers recommendations on what aspects of SC should be explored in energy transition in order to outline potentially fruitful paths for future research in the energy field.




2. Theoretical Framework of SC


There have been various criticisms of the development of the concept of SC over time, and even today, there is no single definition. Despite this, SC and its importance have never lost value. Putnam [11] sees it as a collective resource, where each individual comes into contact with the rest of society. Each member makes his or her own set of resources available to others in order to realise common projects that would not otherwise be feasible. SC is a system of shared norms, values, and beliefs embedded in social networks [12] and is characterised by cooperation, reciprocity, and trust, and it is said to improve social relations [13]. Subsequently, Coleman [14] defines it as a set of resources that the individual uses to achieve his or her goals. The networks of relationships that are created within society are the result of different types of social investment strategies that have the characteristic of creating and developing resources that can be spent over time. The interaction between the different members of a community, in fact, is durable and useful as it produces both material and symbolic profits. Coleman [14] attributes to SC the same characteristics of a public good, therefore usable by any social actor in that community.



Coleman [14], Bourdieu [15], and Portes [16] refer to an approach based on the calculation of the costs and benefits of an action. Bourdieu [15] was mainly concerned with using the concept of SC in the study of the analysis of social stratification. He defines SC as a resource for the achievement of individual strategies; its formation is linked to a deliberate action to achieve certain ends.



Subsequently, Portes [16] focuses on the formation of SC by referring to four processes: the internalisation of values, reciprocity exchanges, collective solidarity, and imposed trust.



An important aspect of SC is precisely the types of possible ties and types of trust, as they are linked to the behaviour of the individual and the acquisition of norms. Bonding bonds refer to relationships that occur within a community, characterised by the fact that the reference social group shares a common sense of identity. Bonding refers to relationships that occur within a community, characterised by the fact that the reference social group shares a common sense of identity. This concept can be found in individuals living in the same geographical area, where relationships are based on a well-localised level of trust that considers friends, relatives, and neighbours as social actors. Individuals with whom close-knit relationships are established usually share the same values, attitudes, and behaviours [17,18]. A negative effect that can occur in a predominantly bonding environment is a limitation on the part of the community to positively consider development and innovation processes, as relationships with individuals outside the network are limited. In fact, this type of bond is characterised by reinforcing the already existing social network by generating what Macias [19] defines as personal trust. Personal trust refers to the relationship we establish with the people we are in close contact with. In particular, at the housing level, it has been noted that a good connection between neighbours is positively correlated with environmental conservation actions and active participation in the community [20].



On the other hand, we find generalised trust. Macias [19] defines this type of trust as widespread confidence in the integrity of others even if we do not know them. In the field of environmental sustainability, studies show that generalised trust makes it more likely that people will actively engage in collaborating to preserve the environment in the confidence that others will do the same [19].



This kind of trust tends to create bridging ties, which specifically create ties outside the network by extending beyond the immediate community. Openness to the outside world allows the social actors involved to distance themselves from the behaviours and customs of the community of reference. This action is possible thanks to the moral support they receive from individuals outside the network with whom they have relationships.



This phenomenon is linked to the propensity of those with bridging ties to believe in and view social changes positively. This process is also favoured by the fact that these individuals receive more information than social actors who choose to have bonding ties, allowing them to have a broader view of social situations [18].



SC is a concept that has evolved over time and has taken on a multidisciplinary character. Different disciplines have used it to try to understand different issues, such as social tensions [21], social conflicts [22], local development [22,23,24], rural development [13], system development [25,26], etc. In the last 20 years, a new form of energy economy has arisen. Consequently, the concept of SC has been introduced to understand and explain some elements of energy transition. Rogers et al. [27] consider the level of SC as an essential element for the success of energy projects because it can influence their results. SC can make a difference in the growth of innovative energy companies [28]. Von Bock Und Polach et al. [20] stress that a good balance between collective activity and leadership can generate trusting relationships, ties, and community networks that foster the sustainable use of renewable energy. Yang et al. [29] highlights the influence of SC in active participation in initiatives that address energy change. Jordán et al. [18] identify a sense of community and SC as essential aspects for the success of energy projects that involve the community. Below, I will look at all the relationships between SC and energy transition highlighted in the literature.




3. A Conceptual Review of SC and Energy Transition


3.1. Objectives


The goal of this literature review is to explore how the concept of capital has been studied in the social science field in relation to energy transition. To this end, I will examine what dimensions of SC have been considered in energy-related research and identify which indicators of SC have been considered in energy transition. In this way, I will provide a broader view of the research conducted so far and provide insights into what characteristics, dimensions, and indicators of SC are important in order to better understand the role of the community in energy transition.




3.2. Methodology


This literature review has a two-pronged approach. Its first objective is to quantitatively assess changes in the intensity of research on the relationship between SC and energy transition, measured in terms of the volume of publications that have appeared over time. For this, I used two different databases, Scopus and ISI Web of Science. These two databases were chosen for two reasons. The first is that in recent years these two databases have been regarded as integrated, making it possible to merge the databases to create a single integrated analysis [30]. Secondly, both allow searches limited to “titles”, “abstracts”, and “keywords”. All articles containing the words “SC” and “energ*” were selected. The new search resulted in 143 articles (The research was conducted in October 2021). Only articles from the area of social sciences published between 2001 and 2021 were selected. Of these 143 articles, some were excluded for the following reasons: double in the two journals, the concept of energy was understood as “emotional energy”; in other cases, “SC” was confused with the word “Social Capitalism”. The total number of articles considered is 90.



The second objective is a more qualitative conceptual review that allows us to understand how these two concepts have been considered over time. Through the NVivo software, different codes were used to investigate different aspects of the articles. In particular, the geographical distribution of departments that dealt with this topic was considered, as well as the number of authors interested in these topics in the various departments. Subsequently, the publications by years were considered. The different indicators of SC considered in the articles and the methodological approach used were also considered.



After selecting papers, they were reviewed according to six aspects.



	
Topic: I examined which fields have been most explored in studies of SC and energy transition. Which of these goals do researchers have in using SC to understand certain community attitudes? This aspect is important to understand what fields are mostly considered, how SC is explored, and what interpretations of the findings are made regarding the energy transition.



	
Definition of SC: I explored how many terms are used to define SC and how they relate to specific indicators of SC [31]. For example, it is not easy to define what SC is, but very often, the level of SC is associated with specific aspects of it, such as relationships, trust, etc.



	
SC dimensions: SC is composed of three dimensions: structural, relational, and cognitive [32]. In studies, particular importance is often given to the structural dimension, more to the relational and less to the cognitive. In doing so, there is the risk of neglecting important elements of SC in relation to energy transition.



	
SC indicators: Because the term “SC” is difficult to define, we examined what elements were commonly included when discussing SC. There seems to be disagreement about which elements are necessary to understand SC. In fact, studies of it in the energy field have often included only a few indicators of SC.



	
Methods used: I examined what methods were used to gather information about SC, primarily whether they were qualitative, quantitative, or mixed.



	
Distribution of departments/Relations between authors in different countries: I explored the geographic area of departments that have explored the concept of SC and the collaborations between authors from different countries. This choice was made to see how the relationship between SC and energy transition was approached based on different cultural realities [1].






In the process of reviewing the literature, I identified two main journals that frequently consider at a theoretical and empirical level the relationship between SC and energy transition, Sustainability Switzerland and Energy Research and Social Science (Table 1). Most of the rest of my discussion revolves around the articles published in these journals.




3.3. Results and Trends


The concept of SC and energy transition is developed in a broader context, particularly in journals dealing with sustainability issues and seeking to bring the energy field closer to and complement the social field.



Many authors working in very different contexts have looked into this relationship (Figure 2).



As can be seen from the graph, the values are unevenly distributed, and few appear in places such as South America, where I find only one Colombian author [33] who has published a paper on this topic. This aspect is very interesting and relates to the considerations made by the authors Noboa and Upham [1]. The authors point out that the concept of energy transition is much discussed in Europe, where the regime is liberal-democratic, but little considered in other contexts, such as in South America, where there is an illiberal democratic regime that does not consider the participation of citizens in energy decisions. There are two different forms of government, a centralised and privatised form of political economy, for example, in Peru, Chile, and Colombia, where some international companies exploit natural resources related to energy. In other states, however, such as Venezuela, Ecuador, Bolivia, and Nicaragua, there has been a redistribution of resources, and management is in the hands of state-owned companies. What all forms of government have in common, however, is that ownership patterns and management of energy resources are controlled by a few actors and citizen participation is not contemplated. To facilitate a large-scale sustainable energy transition, the role of the community is important. In fact, projects that start from the bottom up allow achieving energy savings and changes in behaviour by the community that cannot be achieved through top-down policies [31]. Energy initiatives that start from the bottom are able to reach actors that other types of projects cannot [32]. This is precisely attributable to the SC that is generated among the different members of the community. The following figure (Figure 3) is a relational representation elaborated through the UCINET software and represents the collaborations between different countries for the writing of different articles.



In total, I found 35 nodes and 48 ties. Some countries, such as Denmark, Russia and Colombia, have not collaborated with other countries in writing articles on SC and energy transition. Japan appears to be the state that has the most relations with the outside world within the European context (Spain, Italy, and Germany). It is very interesting to see how other countries, despite not being geographically close, have built a network with other countries, such as the UK and Africa or the USA and India. This makes us understand that there is a willingness to collaborate even if the authors’ working contexts are very different. A collaboration that considers different contexts could help to deepen these two concepts giving a more global vision of the relationship between SC and energy transition. The following image (Figure 4) shows the location of the departments to which the authors who have worked on this topic are affiliated (If several authors of the same article collaborated in the same department, the department was only entered once anyway).



As can be seen, there are states that have dealt with this issue more than others, in particular the United States (19 departments) and Great Britain (14 departments). The United States is an important pillar in the history of energy transition and, in particular, citizen participation in this process. In fact, some terms that identify precisely a change in the role of citizens in energy-related decision-making, such as “energy democracy”, originate in the United States [33]. In this context, it is also important to remember that the Aarhus Convention and UN policies in some countries, particularly in the UK and US, guide planning policies that ensure that public participation takes place with local communities in many projects such as low-carbon infrastructure [34]. These could be some of the reasons for these countries to contribute more to understanding the link and influence between SC and energy transition. The following graph (Figure 5) shows the papers published in the last 20 years on SC and energy transition (N = 90). The papers are distributed as follows.



Publications began in 2001, followed by some very poor years on this topic until 2006, when publications began again. The peak years are 2013, 2015, and 2016, with a decline in 2017 and a recovery in the following years. Some of these years are particularly indicative of historical events on energy issues that may justify this trend. In particular, in 2012, there was the Doha Conference (COP 18) on climate change. In the European context (accounting for 33% of the departments dealing with these issues), many important regulations were introduced this year. In 2015, the European Commission published a new strategy (COM(2015)0080) with the aim of achieving an Energy Union that offers EU households and businesses a secure, sustainable, competitive, and more affordable energy supply. In 2016, the European Commission (COM(2016)0860) proposed a package consisting of 8 proposals promoting clean energy for all. Part of this package is renewable energy (UE) 2018/2001), introduced in 2018, and energy efficiency, also from the same year (UE) 2018/2002). All these elements help us to understand the connection between the years of these publications and the new regulations.



The following graph (Figure 6) shows the topics covered by the selected articles.



SC is considered with reference to different topics. A number of authors [27,33,35,36,37] consider how SC could play an important role in the acceptance or non-acceptance of new energy practices (local acceptance (or not)), production processes, and the construction of renewable energy facilities. In particular, SC is seen as empowering in protests over new plants [35] or as facilitating transition and adaptation to change in certain contexts, such as rural ones [38]. The relationship aspect of SC is considered an element that fosters cohesion to achieve common goals [27,34,39].



Other authors [40,41,42] give importance to the technological and innovative aspects of energy and how new norms or values related to energy and its use can be compared to the development of SC. SC is considered a collective good derived from compliance with shared social norms that influences the socio-cultural acceptance of new energy technologies [40]. The relationship between residents can be a determining factor in the success of innovative energy interventions [41].



SC has also been considered in relation to sustainability [43,44,45,46,47] and in the development of new sustainable business models. Again, importance is given to the ability of SC to create networks both outside the target community [46] and within the community [47], consolidating and building both social and human capital. It is also considered one of the five factors that make up capital in its most general sense (physical, natural, human, financial, and SC). In particular, a high level of SC can foster relationships between communities and institutions by promoting energy change [44,45,46,47].



In other research, SC appears to be relevant in the creation of renewable energy co-operatives [48,49,50,51]. In this context of SC, its relational aspect and how these relationships within co-operatives can facilitate their development are explored.



SC is also related to energy poverty [11,24,52]. In this case, SC is considered in relation to socio-cultural aspects of specific contexts. Rogers et al. [27] refer to how neighbourly relations are important in spreading the importance of energy conservation and good energy use.



In other research, it has been seen as important in promoting environmental initiatives and actions [26,37,53]. SC is considered an important promoter in collective actions [53], and in general, in defence of common goods and ecosystem services [53].



In these studies, SC and a sense of community are considered important aspects of the success of energy projects [27] and the connection between these projects and socio-economic aspects, such as crime, which can be influenced by the level of SC [19]. Once again, the power of capital in facilitating collective actions is emphasised [54].



The different definitions of SC have been regrouped following the more important classifications of SC:




	
Individual benefits of social capital: “Friends, colleagues, and more general contacts through whom you receive opportunities to use your financial capital and human capital” ([55]: 9);



	
Group benefits of social capital: “Social capital flows from the endowment of mutually respecting and trusting relationships which enable a group to pursue its shared goals more effectively than would otherwise be possible” ([56]: 57);



	
Unintentional result: “[] Social capital depends on being a byproduct of activities engaged in for other purposes” ([23]: 312);



	
Actively created result: “Becker supposes that people choose social networks in ways that will maximise their utility” ([57]: 82).








The following figure (Figure 7) represents the frequency for each definition given to SC in articles in the energy field.



The graph shows that SC, in most cases, is considered to be an element that benefits the group. In fact, social networks are often referred to in the definition of SC. The network is considered a feature of the community, allowing people to be able to help each other in times of economic need [58]. Community-based initiatives are essential to address the need for renewable sources in some countries where non-renewable sources are not only not sustainable but also not sufficient [26]. In this situation, mobilising SC (actively created result) is seen as important for preserving the environment, although a more energy-conscious behaviour may not always lead to a more sustainable behaviour [6]. According to other authors, however, it is considered a facilitator, particularly in cooperation and collaboration for mutual benefit [41]. It is also interesting to note that almost half of the authors do not give a definition of SC (ex: [26]). This is because, in many cases, it is only introduced in the studies but not explored in depth. In energy transition, understanding the link between social and economic development is very important. Social networks and collaboration are elements that lead to social development, and energy in this context is a means for people to satisfy their daily, personal needs [46]. The individual aspect that characterises the link between energy and society is not reflected in the definitions used to define SC in the literature. Involving the community in the appropriate way within the transition process by considering the different facets of SC leads to two types of benefits, it favours economic development, as energy is fundamental for production [59], and the availability of energy increases social happiness, just think of the possibility of heating one’s own flat [46].



The next graph (Figure 8) shows the three dimensions of SC [18] that are considered in the articles.



From Figure 8, the two dimensions of SC that are considered are relational and structural. This is linked to what was previously considered in the definition of SC. In fact, the structural dimension refers to the network within the community. In order to address the characteristics of SC and to provide a shared model, SC was usually divided into two dimensions, structural and relational, which in some cases were confused, such as in the work of Nyqvist et al. [60], who classify some indicators of SC that belong to the relational dimension to the cognitive dimension. Nyqvist et al. [60], in fact, consider structural SC as “networks, relationships, and institutions that connect people and groups” [61], quantification of network ties and group participation, and cognitive SC, which refers to “values, attitudes, trust, confidence, and norms”, measured through more subjective characteristics. In particular, the structural dimension refers to what people do in their social life, while the cognitive dimension refers to how people feel about their social life [29]. Only three of the articles of the literature review within their research take into account all three dimensions. This is an aspect that is also highlighted in the paper of Broska [6], which highlights the lack of the three dimensions of SC in all studies that link SC to pro-environmental behaviours. In some of the articles, the concept of SC was only introduced but not further explored, and therefore, it was not possible to identify one or more of the dimensions of SC.



The following graph (Figure 9) shows the indicators that are considered within the papers and the indicators that are measured. The same indicators used by Claridge [62] were considered for each dimension of social capital (The X-axis shows the three dimensions of the SC and the distribution of data for each indicator, numbers are useful for understanding how many indicators exist for each dimension of SC).



From Figure 9, the network indicator is the most often considered. Followed by trust and ties, these indicators are part of the structural and relational dimensions. An interesting aspect that could explain this gap between the introduction and use of these indicators is that very often, SC is not actually measured with specific questions but is only used as an element that can explain certain phenomena (see: [63]). The network in Balfour and Alter’s [64] research was used to identify critical actors in the community; the results of this analysis were considered important in understanding the dynamics within the community. The same article by Broska [6] considers, in the initial part of his article, the three dimensions of SC. The empirical part of his research does not consider explicit questions on some of these indicators but is the result of an interpretation of the results of the interviews. The cognitive dimension is considered an important indicator of SC by some authors [40,62], but no method is used to be able to qualitatively or quantitatively understand this indicator. Another element that could also explain this gap between the elements considered and those measured is that in some articles (ex: [40]), some indicators such as trust, considered important as an indicator in the next stage of analysis, are explained using networks. An interesting aspect of indicators is that there are usually positive and negative aspects to SC, but usually, in the various research, the former is considered while the latter remains unknown [50]. The following graphs (Figure 10 and Figure 11) represent the methods that were used to collect the data in the various studies (The total number of research considered in these graphs is 50, the remaining 40 articles have not been considered because they are not empirical research or secondary data were used (12 articles) that cannot be entered in either method.) From Graph 10, there are different types of methods used to collect data.



In most cases, the methods used are qualitative (58%) (see: [6,58]), in others, quantitative (22%) (see: [53,58]), and to a lesser extent, mixed method (20%) ([19,45]) (The different methods for data collection and data modelling are important because they might affect the results in primary studies. This aspect, however, should not affect my review because I concentrate on a descriptive analysis of the research available online and don’t look for statistical differences across studies.) Usually, in empirical research concerning SC, a qualitative approach is chosen.



The method used in quantitative research is a survey.



In addition, most of the research (12) used secondary data to explore the relationship between SC and energy (ex: [41,43]). This relates to what is shown in Figure 6, where socio-demographic or crime data appear among the indicators of SC. As far as the questionnaires are concerned, these were usually conducted by telephone, and the sample is not representative but only includes those who agreed to be interviewed. Rogers et al. [27], on the other hand, refer to a tool created by the World Bank that has conducted extensive work on the development of methods and indices to measure SC. In particular, the SC Thematic Group within the World Bank has two tools for assessing SC, the SC Assessment Tool (SOCAT) and the SC Integrated Questionnaire (SOCAPIQ). SOCAT is a tool designed to collect information on SC at the household and community organisational level. The second tool, SOCAPIQ, is more quantitative and can be added to existing family questionnaires and is the one used by Rogers et al. [27] in their study.



Figure 9 (The names of the methods have been given as they appear in the articles so as not to alter their meaning.) (Figure 11) shows the qualitative methods used to examine data.



There are several methods that are used to collect data, the most used being semi-structured interviews and in-depth interviews. In some research [9,60], data are collected with qualitative methods such as in-depth interviews or documentation concerning the local reality, but in a later stage of analysis, quantitative methods are used in which the authors analyse the data. Anderson and Schirmer [55] used a qualitative approach using semi-structured interviews, as did Atwell et al. [65] and Bereményi et al. [58]. Haque et al. [43] and Perez-Sindin [21] used a qualitative method but included focus groups in addition to the semi-structured interview. In some cases, the participatory observation method was used [40,49].



The following graph (Figure 12) (The total number of articles in this chart is 93 and not 90 as the number of articles selected because 3 of the articles refer to both renewable and non-renewable energy (i.e., nuclear and photovoltaic);) (Non-renewable energies to be included in these categories have been selected in accordance with US Department of Energy (Energy Sources | Department of Energy);) (The categories eco city and smart city have been included in the same category, because in this study I was interested in the social and environmental aspect that both have in common: they share the aspirations of reducing environmental loads and improving human welfare (www.ecocitystandards.org: access 17 May 2022);) considers the different types of energy or energy sustainability that are considered in SC research.



As can be seen from Figure 12, there are several energy topics where the SC concept is introduced. The field where it has been most used is renewable energy, where the percentage is 28%. These articles look at renewable energy as a whole and community interaction as a very important aspect of the adoption of this type of energy. SC plays a very important role in this type of research because it is very often related to sustainable practices within households [45,64] and the use of renewable energy [66]. An interesting aspect that is not possible to see from the graph is that, among the selected articles, only one refers to biomass, which we find in the renewable energy category, namely, The Efficiency of Biomass Energy Management with Local Resource Management Potential [67]. Probably all the articles that deal with biomass are not found in the social science part of the journals but in the environmental ones, which I will not go into in this article. The article by Hu et al. [49] introduces a ‘hub-and-spoke’ model of eco-cities [68] (clusters of small and medium-sized cities around larger ones) designed to make China an international pioneer in eco-city development. This approach used is called top-down. An interesting aspect of this study is the role attributed to the community. Identity aspects such as community acceptance and cultural rootedness are only considered in the final stage of this approach. Instead, great emphasis is placed on the institutional role, macro-level policies, and the implementation of laws. The aspect that makes this study misleading is the idea that instead of humans, society is the essential part of the city. Excluding the community from the entire initial design phase in this approach makes the characteristics of society and social capital marginal.



Renewable energy is becoming an increasingly important topic, and its continued growth is progressing at a very high level. In fact, 260 GW of renewable energy was planned to be installed globally in 2020 [69]. Moreover, renewable energy represents the cheapest source of energy in most of the world; even coal-fired power plants are now more expensive than renewable energy [70], in addition to being more harmful to the environment.





4. Problems and Controversies


What can be seen from this literature review is that the concept of SC in the energy field and beyond is very difficult to delineate. This aspect generally characterises many concepts in the social sciences, which is not necessarily seen in a negative way. As SC is a very broad concept and has also been studied for a long time, it might be plausible that there is no single definition of this term. In particular, as already suggested for other terms [5], it might be useful to move away from the definition of the concept and focus on those SC indicators that connect with energy transition or on the presence in different contexts of these specific indicators. What follows are the different discourses in the literary world regarding the characteristics of SC, linking it to a process such as energy transition. How do the different disciplines dealing with these topics create confusion or clarity? Is SC the result of social or personal characteristics? Are there variables or factors that influence SC? What are the indicators of SC that can influence energy transition?



4.1. Features of SC


To date, there is no single definition of this term, although we often start with the classic definition given by Putnam [11] and Coleman [14] and move on to new interpretations such as Macias [14], who have made this concept increasingly dense.



From the analysis of the articles, some characteristics of SC emerged that create a division in the interpretation of this term. Some consider it as a fixed resource ([19,65]) present in the community, while others consider it as a flexible element that can be modified [42,64,71]. To date, the flexible characteristic of SC is the most dominant one, which leads many authors to use some terms that indicate a transformation linked to this concept, such as “development of SC” or “creation of SC”. However, what is missing in considering SC as something that changes are the practical actions that can lead to this development or creation, in reference to which the literature remains very vague. In some cases, SC is considered as a support [72] or facilitator of energy transition processes [66,73], but even in this case, the considerations often remain generic and do not provide tools to use SC for this purpose.



These different characteristics of social capital in relation to energy transition reflect the classical division in the view of social capital. In fact, there are usually two different camps, those who consider social capital as an unintentional result [56] and other researchers dealing with social capital who consider it as actively created and fostered by social relations.




4.2. SC, Social or Individual Interaction?


The SC is, perhaps because of its name, considered in almost all studies as something related to society, considering how the individual interacts with society through values, norms, and relationships. Only a few authors, three, consider an individual aspect of SC, such as the experience and motivation that creates what is referred to in SC as identity. Personal motivation drives people to take part in sustainable community projects, committing to environmentally friendly behaviours [6]. The characteristics of individual SC also play an important role in sustainable energy initiatives; in fact, the implementation of technologies, if accompanied by a strong individual and family network, can have an immediate and very strong impact on fossil energy consumption and greenhouse gas emissions [13]. Sustainable community projects that aim to create only collective actions can be disadvantageous while combining an individual and family level in these projects can have very positive feedback. Knowledge, which in fact, is a very important element of SC, is one of those aspects that exist only within the individual [74]. In my view, the individual aspect of SC, i.e., the wealth of experience and motivation that drives a person to take part in energy transition and to perform concrete actions, should be explored in greater depth.




4.3. SC, Positive or Negative Aspect?


SC is considered something positive for the community, and in contexts where it is not present or not so developed, it is important to create it through relationships and trust [75]. This idea, however, does not differentiate between those indicators of SC, such as personal trust or territorial identity, which, if developed further, could go against energy transition precisely because of their characteristics and the sense of community they create. With reference to this point, which very often sees SC as a big bag that contains several indicators that do not have a fixed or shared distribution, no author, except one, considers the three dimensions of SC that are nowadays recognised and shared in most of the world of sociological sciences, in his analysis. What I think should be done to make the best use of this concept and to help to define it is to consider what are the essential indicators that must be considered to talk about SC and to suggest practical actions to be able to understand, develop, and/or create it. In relation to energy transition, each indicator should be considered in more detail with the aim of giving a clearer view of which SC indicators favour energy transition in order to develop them, and which ones limit it in order to control them.



Only through an in-depth and shared study of what SC is and its relation to energy transition can this tool support this process, giving added value to all the research that in the last 20 years has dealt with these issues.





5. Limits


This article describes studies conducted over the past two decades that analyse the relationship between SC and energy transition. Some features, such as the dimensions of SC, the definition, and the methods used, aim to increase the understanding of SC in the energy field and help research in this area. This article elaborates some limitations, which can be overcome in future research for better results:




	
Keywords in the article, abstract, and title were used to select papers. There might be some articles, however, that consider other keywords such as “social network analysis” and therefore do not consider “SC” and “energ*”, but that could have been relevant to this study;



	
This study selected studies in the field of social sciences, but in the last decades, environmental sciences have also dealt with SC, but that was not considered in this article;



	
An attempt was made to cover as many research articles as possible, but it is possible that some research articles which focus on the relationship between SC and energy may be missing. Likewise, the taxonomy parameters adopted in this research could be improved.









6. Conclusions


The concept of SC has evolved over time and has slowly been used in different contexts to understand phenomena and facilitate a process, as in the case of energy transition. In recent years, the terms SC and energy transition have become increasingly used, and several disciplines have stressed the role of citizens in defeating climate change and decarbonisation, in particular, their social characteristics and their social factors, considered important elements in these environmental changes.



The literature review regarding SC and energy transition found that studies and research conducted so far have not fully considered the three dimensions of SC: structural, relational, and cognitive [32,75,76].



The fact that these studies have focused only on the structural and relational dimension of SC, and therefore on relationships and trust, has led to highlighting the positive role of SC within energy transition. In fact, as highlighted by various studies, trust, relationships, etc., support transition processes, but there are also some aspects of SC that limit energy transition and that have been little considered in the research conducted so far. In particular, the cognitive dimension, which are individual characteristics that bind a person to their territory, defined as shared understandings that enclose a set of aspects that unite the inhabitants, such as values, codes, and narratives, and that attribute peculiarities to the territory itself. In the energy field, considering this aspect within energy transition is of fundamental importance because this transition process brings with it many changes that can affect places considered important by the inhabitants.



This passage also includes place meaning that has various aspects that tie a person to their place of origin, from a historical point of view and, especially, from an individual point of view [6]. Place meaning [18] encompasses a dual aspect that characterises an individual, their social reality, and their personal reality [77]. Place attachment generates an emotional bond between individuals and/or groups and familiar places. It is a complex phenomenon that usually generates a positive, though sometimes ambivalent or negative, bond [78]. Very often, identity and place attachment have been considered elements that relate to each other. Individuals, in fact, seek out typically natural places, which give the possibility of psychological restoration and become the most loved places [79].



Considering all these aspects in order to make the European Commission’s new strategy of increasing energy from renewable sources to 40 per cent feasible is of fundamental importance. In this context, territorial identity has a very important role to play in facilitating or limiting interventions, including technological ones, that can alter the landscape, change places, or ask the community to change their traditions and their history.



The implementation of a solar panel in a specific place, for people who do not live there, has no value whatsoever, but is seen only as an ecological transition. For the locals, it might be perceived differently. If the place where the solar panel is installed is a place with a high level of place meaning, it can lead to the failure of a project if the implementation does not consider this aspect. For example, conflicts can arise between the community and the project managers. Contradictions between project and place can be experienced by the community as a threat to their identity, provoking negative attitudes towards projects [79]. Despite the existing relationship between identity and place attachment, there is little research (ex: [71,80]) that has empirically examined the links between place attachment and support for a renewable energy project. Capturing all this information previously through SC knowledge is extremely important to avoid the occurrence of those phenomena named by Durkheim anomie [81] that lead to the disintegration of social norms and values associated with abrupt changes in the life of the community as a result of processes such as the industrial revolution in the past, and energy transition today [21].



Another aspect that emerges from this analysis is the lack of a methodology to better understand SC. This results in countless definitions of SC and its relation to energy transition, a relationship which, in some cases, becomes very reductive because it is associated with the simple social network created within the community.



Future research needs to further clarify the concept of SC in the energy field, including the different indicators and all three dimensions that comprise it, exploring in more detail which of these indicators can positively or negatively influence energy transition. In particular, the concepts behind the SC indicators should be unravelled to understand how each of them can change the community. The most important challenge for researchers in this field will be to understand which dimensions of SC add value to the transition and which dimensions need to be reduced for the community to positively approach all the changes that energy transition brings.



This requires researchers to consider each dimension of SC and use a similar methodology to operationalise the SC. The dimensions and methodology should be explored through theoretical and empirical research in this field. Researchers should pay particular attention to all the social characteristics that characterise a community and influence SC. All these characteristics and methodologies should be shared and used in all disciplines that deal with understanding energy transition through SC.
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Figure 1. Energy transition. Source: Author. 
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Figure 2. Number of authors by country of scientific activity (location is based on the location of the institutions where authors were based, not the nationality of authors. If authors had multiple affiliations in different regions, the location of the author was divided between those regions). 
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Figure 3. Relations between authors in different countries. Source: Author. 






Figure 3. Relations between authors in different countries. Source: Author.



[image: Sustainability 14 09253 g003]







[image: Sustainability 14 09253 g004 550] 





Figure 4. Distribution of departments that have dealt with this topic. 
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Figure 5. Number of articles published per year from 2001 to 2021. 
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Figure 6. Topic of articles considering “SC” and “energ*”. 
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Figure 7. Definitions of SC. 
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Figure 8. SC dimensions. 






Figure 8. SC dimensions.



[image: Sustainability 14 09253 g008]







[image: Sustainability 14 09253 g009 550] 





Figure 9. The different indicators used to measure SC. 
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Figure 10. Methods used to investigate SC. 
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Figure 11. Qualitative methods used. 
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Figure 12. Energy investigated. 
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Table 1. Main journal (based on searches in ISI Web of Science and Scopus).
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	Journal
	N.





	Sustainability Switzerland
	14



	Energy Research And Social Science
	9



	Scientometrics
	3



	Business Strategy And The Environment
	2



	Environment And Planning A
	2



	Extractive Industries And Society
	2



	Geoforum
	2



	Global Network
	2



	Quality And Quantity
	2



	Sustainable Cities And Society
	2



	Other
	50



	Tot.
	90
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