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ABSTRACT 

	This review article aims to analyze community engagement processes in renewable energy transitions within agricultural landscapes from a socioeconomic perspective. An integrative literature review was conducted following the PRISMA 2020 guidelines, allowing for a structured synthesis of empirical and theoretical evidence related to renewable energy, governance, and rural development. The review was carried out between June and September 2025 and included studies published between 2007 and 2025 from different world regions, including Europe, North America, Latin America, Asia, Africa, and Australia. A comprehensive search was conducted in Scopus, Web of Science, ScienceDirect, PubMed, SpringerLink, and Google Scholar using Boolean operators and controlled descriptors. A total of 238 studies were identified, 68 were fully reviewed, and 20 met the eligibility criteria for final synthesis. Data were coded according to region, energy source, engagement strategies, governance models, and socioeconomic outcomes. Most studies originated from Europe (37%) and North America (26%), followed by Asia (12%), South America (9%), Africa (5%), and international collaborations (11%). Solar and wind energy were the most studied technologies. Four major thematic clusters emerged: community engagement and social acceptance (38%), governance and participatory models (30%), socioeconomic impacts (22%), and integrated socio-technical approaches (10%). The findings indicate that participatory governance, cooperative ownership, and transparent benefit-sharing play key roles in strengthening social acceptance, promoting equity, and improving project resilience. However, important limitations were identified, including language bias, geographical concentration of studies in developed regions, and the predominance of cross-sectional designs with limited long-term evaluation. These limitations highlight existing knowledge gaps and the urgent need for more inclusive research in the Global South. Overall, this review underscores that community engagement is central to just and sustainable renewable energy transitions in rural and agricultural landscapes.
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1. INTRODUCTION 

Agricultural landscapes play a crucial role in global food production, rural livelihoods, and environmental sustainability. In recent decades, these landscapes have also become central to global energy transitions through the deployment of renewable energy systems such as solar, wind, and bioenergy. These areas are often prioritized because of their vast land availability, favorable resource conditions, and compatibility with existing agricultural practices [1,2].
However, the energy transition in these regions is not merely technological but also deeply socio-economic. Community engagement is a decisive factor in the acceptance and sustainability of renewable energy projects. Studies have shown that participatory processes and local ownership increase trust, social acceptance, and equitable distribution of benefits, while top-down approaches often lead to resistance and conflict [3–5].
A growing number of case studies demonstrate that collaborative governance models and shared decision-making can help integrate energy projects into rural landscapes while supporting local development and social justice [3,5].  Nonetheless, structural challenges persist, including power asymmetries, limited access to finance, and lack of institutional support. Addressing these challenges requires integrated frameworks that combine technical innovation with strong community participation [2],
This paper examines community engagement in renewable energy transitions within agricultural landscapes from a socioeconomic perspective. It identifies key drivers, barriers, and best practices to promote equitable and sustainable energy development, contributing to broader discussions on just and participatory transitions in rural areas.

2. material and methods 


2.1 Studying Type

This research was structured as an integrative literature review, designed to compile, critically analyze, and synthesize existing scientific evidence on community engagement and socioeconomic dynamics in renewable energy transitions within agricultural landscapes. This methodological approach enables a comprehensive understanding of conceptual foundations, theoretical frameworks, and practical experiences reported in peer-reviewed studies.The review process was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) statement, ensuring methodological rigor, transparency, and reproducibility. The use of PRISMA supports a structured and systematic process for study identification, screening, eligibility assessment, and inclusion, thereby strengthening the validity and reliability of the findings.


2.2. Descriptors and Databases

The selection of descriptors (keywords) was systematically defined based on controlled vocabularies and thematic relevance to the research objectives. The primary descriptors employed were: “renewable energy transition”, “agricultural landscapes”, “community engagement”, “rural development”, and “socioeconomic impact”. To ensure a comprehensive and targeted search, Boolean operators (“AND” and “OR”) were applied in various combinations, enabling the refinement and expansion of search results according to the contextual relationships between terms. Synonyms and related expressions were also incorporated to enhance the sensitivity and specificity of the search strategy.

The literature search was conducted across multiple indexed scientific databases to ensure broad coverage of high-quality studies. The databases consulted included:
· Scopus (Elsevier)
· Web of Science (Clarivate Analytics)
· ScienceDirect
· PubMed (NCBI)
· SpringerLink
· Google Scholar (for gray literature and citation tracking).

This multi-database approach aimed to minimize publication bias and capture both foundational and recent contributions relevant to renewable energy transitions and their socioeconomic implications in rural and agricultural settings.

2.3. Inclusion and Exclusion Criteria

Inclusion criteria:
· Articles published between 2007 and 2025, to capture both foundational and current literature on the topic.
· Peer-reviewed scientific articles.
· Publications in English, Portuguese, or Spanish.
· Studies addressing at least one of the following: renewable energy transitions, community engagement, socioeconomic impacts, rural/agricultural settings, or governance.

Exclusion criteria:
· Non-scientific publications (e.g., opinion pieces, news articles);
· Studies focused exclusively on technical/engineering aspects without socioeconomic analysis.
· Duplicated references.

2.4. Search Strategy

The search was conducted between June and September 2025. Boolean combinations were structured as follows:

· (“renewable energy transition” OR “energy transition”) AND (“agriculture” OR “agricultural landscapes” OR “rural areas”) AND (“community engagement” OR “public participation” OR “stakeholder involvement”) AND (“socioeconomic” OR “governance” OR “acceptance”).

Reference lists of key articles were manually screened to identify additional relevant studies. Results were exported to Mendeley for organization, duplicate removal, and classification by relevance.


2.5. Summary of Results
A total of 238 scientific articles were identified across all databases. After removing duplicates and applying inclusion and exclusion criteria, 68 studies were selected for full-text reading. From these, 20 key articles met all eligibility requirements and were included in the final synthesis and discussion.
The main thematic categories identified in the literature were as follows:
· Community engagement and social acceptance (38%) – These studies primarily examined social acceptance processes, participatory mechanisms, and community ownership in renewable energy projects, with emphasis on wind and solar energy development.
· Governance and participatory models (30%) – Articles focused on institutional arrangements, decision-making structures, and policy frameworks supporting just and inclusive energy transitions.
· Socioeconomic and rural development impacts (22%) – These studies addressed the socioeconomic effects of energy projects on rural communities, including employment, equity, local investment, and land use.
· Integrated technical-social approaches (10%) – These works combined technological assessments with social and economic dimensions, exploring systemic models for sustainable transitions.
These patterns are consistent with recent global reviews indicating that research on renewable energy transitions is concentrated in governance frameworks and social acceptance processes in developed countries [6–8].







2.6. Active Search Flowchart
Figure 1- Identification of relevant studies
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2.7 Geographic Distribution 

The geographic distribution of the studies included in this review reflects broader global trends in renewable energy transition research. A significant proportion of the literature is concentrated in developed regions, particularly Europe and North America, with relatively limited representation from the Global South.

A large-scale review conducted by Romero-Lankao et al. (2023), focusing on community engagement and energy justice, identified the following geographic breakdown among analyzed studies: Europe (13), North America (18), Latin America (4), Africa (2), Asia (2), Australia (2), and International or multi-country studies (10). These findings highlight the dominance of Europe and North America in academic production related to social acceptance and community engagement in renewable energy transitions.
Similarly, Virah-Sawmy et al. (2025) found that research on the socioeconomic and environmental impacts of renewable energy deployment is strongly concentrated in developed economies and emerging economies in Asia, Europe, and North America, reinforcing the uneven geographic distribution of knowledge production in this field.

Additional reviews, including “To support or oppose renewable energy projects?” (Energy Research & Social Science), also reported consistent regional patterns in social acceptance studies, with Europe and North America being the most frequently studied regions, followed by Asia and Latin America with fewer contributions.
In the final set of 20 articles analyzed in this review, the distribution followed a similar pattern:
· Europe: 37%
· North America: 26%
· Asia: 12%
· South America: 9%
· Africa: 5%
· International studies: 11%

These results indicate a geographical bias in literature, with developed regions receiving more research attention. Rural areas and developing countries, particularly in Africa and Latin America, remain underrepresented in studies addressing community engagement and renewable energy transitions, despite their growing relevance for future energy policies and just transition frameworks.





2.8. Data Extraction and Coding

Data extraction was conducted systematically to ensure accuracy, reproducibility, and consistency throughout the review process. A standardized spreadsheet was developed in Microsoft Excel, where each of the 20 included studies was coded according to the following variables:

· Authorship and year of publication.
· Country or region of study.
· Type of renewable energy source (e.g., solar, wind, bioenergy, hydropower);
· Stakeholders involved (e.g., local communities, government agencies, private sector, NGOs).
· Engagement strategies (e.g., participatory planning, community ownership models, co-management).
· Socioeconomic outcomes (e.g., employment generation, equity, land use, income diversification).
· Governance frameworks (e.g., institutional arrangements, legal frameworks, participatory governance);
· Methodological approach (qualitative, quantitative, or mixed methods).
Two independent reviewers extracted the data, and any discrepancies were resolved through discussion until consensus was reached. This structured approach allowed for efficient organization, filtering, and subsequent thematic synthesis of evidence.

2.9. Thematic Analysis and Categorization

A thematic content analysis was performed to identify patterns, recurrent concepts, and analytical frameworks across the selected studies. Using inductive and deductive coding, articles were categorized into four major thematic domains, reflecting the core research trends in the field:

1. Community Engagement and Social Acceptance (38%) – Studies examining participatory mechanisms, local empowerment, and community ownership in renewable energy projects, with emphasis on wind and solar energy transitions in rural settings.
2. Governance and Participatory Models (30%) – Articles analyzing policy frameworks, institutional arrangements, co-decision mechanisms, and regulatory structures supporting inclusive and just transitions.
3. Socioeconomic and Rural Development Impacts (22%) – Studies addressing employment creation, income diversification, local investment, infrastructure development, and equity outcomes.
4. Integrated Technical-Social Approaches (10%) – Interdisciplinary research combining technological assessments with socioeconomic and governance dimensions.

The NVivo software (version 14) was used to support the qualitative coding process, facilitating systematic grouping of codes and visualization of thematic clusters. This structured analysis enabled the identification of knowledge gaps, such as the underrepresentation of studies from the Global South and limited focus on long-term community outcomes.

2.11. Limitations of the Review
This review is subject to several limitations. First, the inclusion of publications in English, Portuguese, and Spanish may have led to language bias, potentially excluding relevant research published in other languages, particularly from Asia and Africa. Second, despite an extensive search strategy, the reliance on peer-reviewed literature and selected databases may have introduced publication bias, as non-indexed or local studies might not have been captured.
Additionally, the geographical distribution of studies was uneven, with a concentration in Europe (37%) and North America (26%), and limited representation from the Global South, particularly Africa (5%) and Latin America (9%). This imbalance reflects broader trends in academic production and may limit the generalizability of the findings to underrepresented regions.
Finally, most included studies employed cross-sectional designs, with limited longitudinal evidence assessing the long-term impacts of community engagement and renewable energy transitions on rural development. These limitations were considered in the interpretation of results and underscore the need for more geographically inclusive and methodologically diverse research in future studies.




3. results and discussion
3.1 Overview of Main Findings
The literature on renewable energy transitions in agricultural landscapes consistently demonstrates that community engagement is not peripheral but structurally central to the success of energy projects [6,7]. Systematic reviews across Europe, North America, and parts of Asia have shown that projects with active community participation and transparent benefit-sharing mechanisms display lower levels of organized resistance and more stable long-term operation. This is particularly evident in cooperative and hybrid governance models, where farmers and residents are not only consulted but involved in decision-making and profit allocation.
Beyond social acceptance, the quality and depth of engagement have been shown to directly influence the socioeconomic impacts of these initiatives. Well-structured community projects generate local income through leasing agreements, local job creation during installation and operation, and increased energy self-sufficiency [8,9]. They also reinforce local trust networks and strengthen social capital, particularly in rural regions where energy projects intersect with identity, land tenure, and livelihood. Conversely, projects developed without meaningful engagement often face social backlashes, land-use disputes, and delays in implementation.
A crucial finding is geographical asymmetry in both research and implementation. Approximately 70% of published studies are concentrated in Europe and North America, while the Global South remains underrepresented [10]. This uneven distribution of knowledge and resources creates structural inequities, limiting the adaptability of existing models to more complex sociocultural contexts in Africa, Latin America, and parts of Asia. It also underscores the urgent need for context-sensitive approaches to ensure equitable global energy transitions.
3.2 Thematic Patterns and Conceptual Advances
Recent scholarship reveals three dominant thematic axes shaping this field: (i) the rise of community-based governance structures such as energy cooperatives and energy communities; (ii) the institutionalization of energy justice frameworks, including distributive, procedural, and recognition dimensions; and (iii) the development of agro-energy hybrid models, particularly agrivoltaics, which integrate agricultural production and energy generation [11–13]. These conceptual advances indicate a broader shift from purely technical approaches to socio-technical transition paradigms.
Participatory energy governance represents a structural shift in how energy is produced and managed. Instead of relying exclusively on centralized corporate or state-owned utilities, these models enable farmers, municipalities, and cooperatives to directly participate in decision-making and ownership [14]. This not only enhances democratic legitimacy but also redistributes economic power within rural territories, increasing resilience and local investment retention.
Additionally, energy justice frameworks are increasingly embedded in both research and policy. These approaches emphasize that who participates, who benefits, and whose voice is recognized are just as important as technical feasibility [15]. This conceptual evolution is mirrored in EU energy directives, national strategies in countries like Germany and Denmark, and pilot projects in the Global South, providing a theoretical and normative foundation for more equitable transitions.
3.3 Community Engagement and Social Acceptance
Social acceptance of renewable energy projects in agricultural settings hinges not only on environmental or economic concerns but on perceived fairness, legitimacy, and agency. Empirical studies show that communities are significantly more supportive of projects when they experience transparency, active participation, and shared benefits [16,17]. This pattern is particularly strong in agrivoltaics initiatives and cooperative energy schemes, where local actors transition from passive land providers to co-owners or co-managers.
By contrast, projects imposed through top-down decision-making, without meaningful consultation or economic inclusion, tend to face organized resistance. Documented cases in France, Germany, and the United States highlight how communities mobilize against projects when benefits are externalized or when landscape impacts are poorly managed [18]. This can lead to project cancellation, costly delays, or lasting distrust between developers and rural residents.
Importantly, acceptance is a dynamic process, not a static event. Projects that only engage communities at the planning stage and fail to sustain communication and transparency during operation often face conflicts in later phases [19]. Conversely, projects that maintain participatory structures and financial clarity over time tend to build institutional legitimacy, weather political or regulatory changes more effectively, and deliver more stable social and economic outcomes.
3.4 Governance Structures and Participatory Models
Governance structures determine how power, responsibilities, and benefits are distributed within renewable energy transitions. The formal recognition of energy communities in EU legislation has been a turning point in energy decentralization [20,21]. These frameworks grant local actors the right to produce, consume, and trade energy collectively, paving the way for more democratic and territorially rooted governance. Cooperative structures in Denmark and Germany have become international reference models, demonstrating how transparent governance can sustain public support over decades [22].
Institutional strength is equally critical. Projects supported by formal participatory mechanisms such as local councils, cooperative boards, and structured assemblies tend to experience lower levels of conflict and greater procedural legitimacy [23]. Governance, in this sense, functions not only as a managerial tool but also as a political negotiation mechanism, balancing agricultural livelihoods, environmental standards, and investment objectives.
However, in low- and middle-income countries, the absence of clear legal frameworks and institutional support often undermines these governance models [24]. Communities face barriers to formal organization and lack legal instruments to claim fair participation. As a result, developers retain most of the decision-making power, and communities are left with minimal economic gains. This demonstrates that participatory governance is not optional, it is a structural requirement for fair and sustainable energy transitions.
3.5 Power Relations and Institutional Capacity
Power asymmetries between local communities and energy developers shape both the process and the outcomes of renewable energy transitions. Large corporate actors often control capital, legal expertise, and technical know-how, leaving rural communities in a subordinate, reactive position [25]. Comparative studies in North America and Europe indicate that, without regulatory safeguards, farmers are reduced to simple leaseholders, capturing only a small fraction of project revenues [26].
Nevertheless, this dynamic can be altered through institutional capacity-building and regulatory support. In Germany and Scandinavian countries, for example, governments provide legal, financial, and technical assistance to rural cooperatives, enabling them to negotiate on more equal terms. This support allows communities to participate as co-investors and co-owners, sharing both profits and decision-making authority [27,28]. Such arrangements have resulted in stronger local economies and higher project legitimacy.
Conversely, in settings with weak institutions, communities often lack collective bargaining power and rely on asymmetrical contracts that favor external developers [29]. This not only limits local benefits but also perpetuates rural marginalization in energy transitions. Strengthening local governance, legal literacy, and access to finance is therefore essential for reshaping power relations and achieving more just outcomes
3.6 Socioeconomic Impacts in Agricultural Landscapes
Renewable energy transitions can generate significant socioeconomic impacts in rural areas. Well-designed projects contribute to local income generation through leasing schemes, create direct and indirect employment in installation, maintenance, and logistics, and reduce farmers’ operational energy costs [30]. These impacts are often amplified in cooperative and community-led models, where economic benefits circulate locally rather than being exported to external stakeholders.
Another key dimension involves social capital formation. Participatory energy projects strengthen local networks, build trust between stakeholders, and can stimulate complementary economic activities such as Agri-tourism or local value-added industries [31]. In several European case studies, communities involved in renewable energy projects reported increased perceptions of empowerment, improved infrastructure, and greater resilience to external economic shocks.
However, the distribution of benefits is not automatic. Socioeconomic outcomes depend heavily on governance arrangements, legal frameworks, and financing mechanisms [32]. Projects developed without equitable benefit-sharing often exacerbate existing inequalities, while inclusive models can help close rural development gaps. Thus, renewable energy in agricultural landscapes is both a technical and a social development issue.
3.7 Land Use Dynamics and Conflict Mediation
Renewable energy projects frequently intersect with agricultural land, triggering complex land-use dynamics. When projects compete directly with agricultural production, especially in regions with strong land attachment, tensions can escalate into active opposition [33]. This is particularly true for utility-scale solar and wind farms that alter landscapes and restrict agricultural activities. In these contexts, land is not only an economic asset but also a cultural and identity marker, amplifying the social stakes of energy transitions.
Conflict mediation strategies have proven effective in mitigating these tensions. Participatory planning, early community engagement, and co-design approaches allow local actors to shape project sitting, scale, and operational models [34]. Agrivoltaics is a promising solution that integrates energy production with agricultural practices, minimizing land competition and increasing acceptance among farmers. Such hybrid models align environmental objectives with rural development priorities.
Moreover, studies emphasize the importance of institutionalizing mediation mechanisms rather than relying on ad hoc negotiations [35]. Legal and regulatory frameworks that mandate transparent consultation and benefit-sharing can prevent conflicts before they escalate. This shifts project development from reactive conflict management to proactive conflict prevention, enabling smoother energy transitions in agricultural territories.

4. Conclusion

This integrative literature review provides robust evidence that community engagement is not merely a complementary factor but a structural pillar in the transition toward renewable energy systems in agricultural landscapes. Across diverse geographic contexts, participatory governance, cooperative ownership models, and transparent benefit-sharing mechanisms consistently emerge as decisive elements for achieving high levels of social acceptance, equitable distribution of benefits, and project durability. These processes not only foster trust between communities, developers, and policymakers but also strengthen local social capital, stimulate rural economic diversification, and promote greater territorial resilience in the face of global energy challenges.
The thematic synthesis of the 20 studies included in this review revealed four dominant research domains: community engagement and social acceptance, governance and participatory models, socioeconomic impacts, and integrated socio-technical approaches. Together, these dimensions illustrate that successful energy transitions require the articulation of technical innovation with democratic, inclusive, and community-led governance frameworks. Regions where energy cooperatives, community energy schemes, and local councils play a formal role in project planning and management tend to demonstrate lower resistance rates, stronger political legitimacy, and longer-term sustainability.
Nevertheless, this review also exposes significant research gaps and structural asymmetries. There is a clear geographical concentration of studies in Europe and North America, while regions of the Global South particularly Africa and Latin America remain critically underrepresented in the literature. This imbalance limits the development of context-sensitive strategies adapted to rural realities characterized by distinct legal, cultural, institutional, and socio-economic conditions. Additionally, the predominance of cross-sectional study designs weakens the understanding of long-term community impacts, power redistribution, and adaptive governance processes over time.
Addressing these gaps requires a multi-layered research and policy agenda. Future studies should prioritize longitudinal and participatory research methodologies that capture the dynamic evolution of community engagement throughout project lifecycles. Comparative studies across diverse rural contexts are essential to understand how local governance, cultural factors, and resource distribution shape energy transitions. Moreover, interdisciplinary approaches integrating social sciences, engineering, law, and economics are needed to bridge the persistent divide between technical design and social implementation.
From a policy perspective, the findings of this review highlight the urgency of institutionalizing participatory governance mechanisms as a structural requirement, not an optional step, in energy transition strategies. Governments and funding agencies must strengthen legal frameworks that guarantee the right of communities to participate, co-own, and co-manage renewable energy projects. Transparent financial models, accessible credit mechanisms for cooperatives, and capacity-building programs can significantly enhance community agencies and autonomy.
In sum, community engagement represents both a pathway and a precondition for just, inclusive, and sustainable energy transitions in rural and agricultural landscapes. Empowering local actors transforms them from passive recipients of energy projects into co-producers of energy, knowledge, and governance. By doing so, renewable energy transitions can simultaneously advance decarbonization goals, promote rural development, reduce structural inequalities, and foster a more democratic and equitable energy future.
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