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Abstract    
Community-Based Forest Resource Management (CBFRM) has emerged as a critical approach for promoting sustainable forest use and conservation in forest-dependent rural communities. This study compares the forest resource management strategies adopted by the Nchumuru and Adele communities in the Oti Region of Ghana, with particular attention to governance structures, traditional institutions, sanctions, and livelihood strategies. A comparative case study design was employed, integrating quantitative and qualitative methods. Data were collected through household surveys administered to 344 respondents, key informant interviews, and focus group discussions. Quantitative data were analyzed using descriptive statistics and Chi-square tests, while qualitative data were examined through thematic analysis. The findings reveal significant differences in how CBFRM strategies operate across the two communities. While awareness of forest management practices is relatively high in both communities, the pathways through which awareness is generated differ. In Nchumuru, forest governance is strongly rooted in traditional ecological knowledge, credible sanctions, and culturally regulated livelihoods, resulting in cohesive and self-enforcing management practices. In contrast, the Adele community exhibits weakened traditional authority, uneven enforcement of sanctions, and greater reliance on external actors and livelihood interventions such as bee-keeping. These differences highlight the importance of institutional legitimacy, social embeddedness, and livelihood alignment in shaping forest governance outcomes. The study concludes that effective community-based forest management is context-specific and must integrate local institutions with appropriate external support to achieve long-term sustainability.
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 Introduction
Community-Based Forest Resource Management (CBFRM) has emerged as a vital approach for promoting sustainable forest use and conservation in Ghana, particularly in rural areas where livelihoods are closely linked to forest resources (Ampadu & Yang, 2024). In the Oti Region, the Nchumuru and Adele communities provide two distinct yet comparable cases of localized forest governance shaped by ecological conditions and socio-cultural contexts.
This study undertakes a comparative analysis of the forest resource management strategies adopted by these two communities. Although both communities operate within the same ecological zone and under Ghana’s national forest governance framework (Osei, 2024), their approaches differ markedly in governance structures, institutional arrangements, and customary practices (Amoako et al., 2015). The Nchumuru community is characterized by a relatively centralized chieftaincy system, where forest protection is reinforced through culturally embedded norms and traditional beliefs (Asante et al., 2017). In contrast, the Adele community employs a decentralized, clan-based governance structure that distributes authority across multiple lineages and often relies on periodic external support from non-governmental organizations and state institutions to enhance local management capacity (Baruah, 2017). 
The analysis seeks to examine how these differing community-based strategies influence forest governance outcomes, levels of participation, and long-term sustainability. By identifying the strengths and limitations of each approach, this study contributes to broader discussions on context-specific forest governance and offers insights for designing more inclusive and effective community-based forest management strategies in Ghana and similar settings.
 Literature Review
 Conceptual foundation of CBFRM 
CBFRM refers to governance arrangements in which local communities play an active role in the planning, decision-making, implementation, and monitoring of forest resource use and conservation (Larson & Soto, 2020). This approach responds to the recognition that centralized or top-down forest management often fails due to lack of local engagement, legitimacy, or consideration of local social-ecological dynamics (Tole, 2010). Scholars argue that the historical exclusion of local users from forest governance has contributed to forest degradation, conflict, and weak enforcement (Ribot et al., 2006). Unlike centralized forest management systems, CBFRM emphasizes decentralization, collective responsibility, integration of local ecological knowledge, and livelihoods within forest conservation, aiming to balance ecological sustainability with community equity, participation, and well-being (Agrawal & Gibson, 1999). At its foundation, CBFRM operates on the premise that local communities, by virtue of living in or near forest areas, are best positioned to manage forest resources sustainably if they have clear rights, authority, and institutional support (Ribot, 2002). 
However, the effectiveness of CBFRM varies across contexts, depending on factors such as tenure security, institutional capacity, governance structures, and socio-cultural dynamics (Agrawal & Gibson, 1999). Consequently, issues of persistent challenges in ensuring genuine inclusion of marginalized groups and preventing elite capture of benefits exist. Thus, sometimes formal representation exists without real influence or access (Essougong et al., 2019; Acharya, 2006).
The key conceptual pillars of CBFRM include:
Local participation and decision-making: Forest user groups or communities hold the authority to make forest management decisions, including utilization and benefit-sharing. For example, in Nepal, Community Forest User Groups legally manage large forest areas and independently decide on forest use strategies, although challenges remain regarding inclusion, especially of women (Acharya, 2006). However, studies highlight that participation must transcend formal membership to genuine influence in decisions, as social-demographic factors such as wealth and leadership roles significantly affect participation and conservation support (Friedman et al., 2020).
Equity in benefit sharing: Ensuring that forest benefits are fairly distributed, including among vulnerable and marginalized groups such as women and the poor, is crucial. Evidence from Cameroon shows persistent equity challenges due to elite capture, insecure tenure, and limited inclusion of women in governance and information flows. CBFRM efforts must address distributive, procedural, and contextual equity to realize the social justice objectives of community forestry (Essougong et al., 2019).
Institutional robustness and capacity building: Effective CBFRM requires strong local institutions capable of managing conflicts, enforcing rules, and adapting to changing ecological and social conditions. Building community capacities—financial, technical, and leadership—and forming enabling environments for marginalized groups strengthen governance and equitable outcomes (Essougong et al., 2019; Acharya, 2006). Institutional frameworks must also reconcile local approaches with wider legal and political contexts, including negotiating partial transfers of forest rights through co-management systems that sometimes limit community agency (Cronkleton et al., 2012).
Sustainable livelihoods and economic development: CBFRM links forest conservation with the goal of achieving sustainable livelihoods. This includes supporting diversified forest-based enterprises, agroforestry, and other forest-relevant economic activities. Programs promoting integrated agro-silvopastoral systems enhance rural development and economic resilience by blending forestry, agriculture, and livestock under community stewardship (Sunariyo and Firdausi, 2024). Furthermore, community forest enterprises can scale up sustainably through long-term management plans and legal frameworks, although challenges such as access to finance and markets remain barriers (Solís-Mendoza et al., 2024).
Adaptive governance and co-management: Forest governance must be flexible and responsive, as CBFRM faces complex ecological and social changes. Partial devolution of rights often results in shared responsibilities between communities and states, creating co-management arrangements. While co-management can promote local participation and equitable benefit sharing, it sometimes burdens communities with responsibilities without full rights or benefits, highlighting the need for legal and institutional reforms to enhance community autonomy (Cronkleton et al., 2012).
Integration with broader conservation and market processes: CBFRM is increasingly linked to global initiatives such as Forest Stewardship Council (FSC) certification and climate mitigation programs (e.g., REDD+). These connections expand community forestry from strictly local practices into international governance and market systems, requiring adaptation of global standards to local realities and attention to community needs and capacities (Wiersum et al., 2011; Poudel et al., 2014).
 Global Perspectives on community-based forest management
Globally, CBFRM initiatives have been implemented across Asia, Latin America, and Africa with varying outcomes. In Nepal, community forestry programs are widely regarded as successful due to strong legal frameworks, secure tenure arrangements, and effective local institutions (Ojha et al., 2016). Similarly, in Mexico, community-managed forests have demonstrated both ecological sustainability and economic viability through collective forest enterprises (Bray et al., 2005)
Despite these positive examples, scholars caution that community participation alone does not guarantee successful outcomes. Challenges such as elite capture, internal inequalities, weak enforcement mechanisms, and external market pressures often undermine collective action (Agrawal et al., 2008). Comparative studies emphasize that institutional design and governance capacity are more critical determinants of success than participation per se (Ostrom, 1990).
 Community-based Forest Resource Management in Africa
In Africa, CBFRM emerged largely as a response to colonial and post-colonial forest policies that centralized control and marginalized local forest users. Countries such as Tanzania, Kenya, and Uganda have adopted community forestry and joint forest management schemes aimed at devolving authority to local institutions.
Empirical studies suggest that CBFRM initiatives in Africa are most effective where communities possess secure tenure rights, strong traditional institutions, and sustained external support (Larson et al., 2023). However, weak state capacity, limited funding, and political interference often constrain the effectiveness of these initiatives. Scholars also highlight the importance of aligning formal governance arrangements with customary institutions, noting that forest governance tends to be more effective where traditional authorities retain legitimacy (Cleaver, 2012).
 Community-based Forest Resource Management in Ghana
Ghana represents one of the more structured CBFRM contexts in West Africa, largely through the Community Resource Management Area (CREMA) framework. CREMAs are legally recognized community institutions mandated to manage forest and wildlife resources on off-reserve lands (Forestry Commission of Ghana, 2023).
Studies (Agyare et al., 2020) indicates that CREMAs have contributed to improved conservation outcomes, livelihood diversification, and community empowerment in some areas. Nonetheless, performance remains uneven, with challenges including financial sustainability, weak enforcement, and limited participation by women and youth (Mawutor & Hajjar, 2022). Recent legal reforms, particularly the Wildlife Resources Management Act, 2024 (Act 1115), have strengthened the statutory basis for community forestry. However, scholars argue that legal recognition must be complemented by institutional capacity building and equitable benefit-sharing mechanisms to achieve meaningful outcomes (World Bank, 2024).
 Role of traditional institutions and indigenous knowledge
Traditional institutions such as chieftaincies, councils of elders, and customary norms play a central role in forest governance in many Ghanaian communities. These institutions regulate access to forest resources, enforce sanctions, and embed conservation practices within culturally grounded belief systems (Yahaya, 2016).
Practices such as sacred groves, taboos, and seasonal restrictions often function as informal yet effective conservation mechanisms. Empirical studies in Ghana demonstrate that sacred groves are frequently preserved through culturally enforced prohibitions on tree felling, farming, and hunting, thereby contributing to biodiversity conservation (Sarfo-Mensah et al., 2010; Sarfo-Adu et al., 2022). However, the effectiveness of these institutions varies across communities. Modernization, weakening kinship ties, and declining respect for traditional authority have eroded compliance in some areas, leading to increased pressure on forest resources (Forest Policy and Economics, 2017).
 Theoretical Underpinning
This study is anchored in Common Property Theory (CPT) and Comparative Institutionalism, which together provide a robust analytical framework for examining and comparing community-based forest resource management strategies in the Nchumuru and Adele communities.
CPT, most notably articulated by Ostrom (1990), challenges the notion that common-pool resources are inevitably degraded. Instead, it demonstrates that communities can sustainably manage shared resources when appropriate institutional arrangements are in place. Ostrom identified several design principles associated with successful common property regimes, including clearly defined boundaries, collective-choice arrangements, effective monitoring, graduated sanctions, conflict-resolution mechanisms, and recognition of local rights by external authorities (Ostrom, 1990; Ostrom et al., 1994).
While CPT emphasizes internal community governance, Comparative Institutionalism extends the analysis by focusing on how institutional diversity, historical trajectories, and governance structures shape outcomes across contexts (Hall & Taylor, 1996; North, 1990). This perspective is particularly relevant to the present study, as it facilitates a systematic comparison of forest management strategies in communities operating under similar ecological and policy conditions but with differing local institutions.
 Materials and Methods
 Description of Study Area
The study was conducted in the Oti Region of Ghana, focusing on two forest-dependent communities: the Nchumuru and Adele communities. These areas were selected based on their ecological similarities, shared exposure to national forest management policies, and distinct socio-institutional contexts, which make them suitable for a comparative analysis of Community-Based Forest Resource Management (CBFRM).
The Nchumuru communities (Banda, Borae, Anyabor Chamba) are geographically situated across two administrative jurisdictions: Krachi Nchumuru District and Krachi East Municipality. Krachi Nchumuru spans an estimated 2,393 square kilometers, while Krachi East covers approximately 4,402 square kilometers, making it one of the largest municipalities in the Oti Region. These areas are predominantly rural, and agriculture is the principal livelihood activity. The presence of the Volta Lake along the western and southern boundaries further supports fishing and irrigation farming. The terrain is largely flat and conducive for staple crops such as yam and maize. According to the Ghana Statistical Service (2021), more than 80% of households in this region rely on agriculture as their primary source of income.
The Adele communities (Ofosu, Totokpene and Kachebi) are located in Nkwanta South Municipality, which occupies about 2,706 square kilometers. It is bordered to the south by the Volta Region and to the west by Krachi East. The municipality is characterized by a mix of savannah and semi-deciduous forest, hilly terrain, and dispersed rural settlements. Agriculture also dominates local livelihoods, with a focus on crops such as yam, cassava, and maize. The two communities were purposively selected due to their ecological similarity, shared location within the forest–savannah transition zone, and long-standing dependence on forest resources. Despite being under the same national forest policy regime and situated within the same ecological zone, the Nchumuru and Adele communities exhibit markedly different forest governance outcomes. The Nchumuru area demonstrates relative success in preserving forest cover, while the Adele community faces severe environmental degradation. These distinctions are rooted in differences in traditional leadership structures, community cohesion, institutional support, and external partnerships. 
Figure 1 shows the map of the study areas.
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[bookmark: _Toc206959598]Figure 1: Map of Oti Region with Selected Municipalities Showing the Study Communities
Source: Author’s Construct, 2026
 Research Design and Sampling Techniques
A mixed-methods approach with comparative case study design was employed to examine the community-based forest resource management strategies in the study communities. This design allowed for a nuanced investigation of how variations in governance structures, cultural norms, and local practices influence forest management outcomes in the individual communities. The design also facilitated triangulation, enabling findings from one method to validate and complement those from the other, while providing a more comprehensive understanding of the research problem (Demir & Pismek, 2018).
The sampling process combined both probability and non-probability techniques to ensure methodological rigour and relevance. Purposive sampling was first employed to select the study communities across the different zones of the municipality, relevant institutions, and key informants for in-depth interviews. This approach was considered appropriate for identifying information-rich cases that could meaningfully address the study objectives (Kumar, 2011; Rahi, 2017). Subsequently, a simple random sampling technique, using the lottery method, was applied to select household heads for the questionnaire administration. This ensured that each household within the sampling frame had an equal chance of selection, thereby minimising selection bias.
Data collection and Analysis
Data were collected through household surveys, key informant interviews, and focus group discussions. Structured questionnaires were administered to 344 households across both communities, while semi-structured interviews and focused group discussions provided deeper insights into institutional practices and community perceptions. Quantitative data were analyzed using SPSS Version 23.0, employing descriptive statistics and Chi-square tests. Qualitative data were analyzed thematically through manual coding and iterative review, with emphasis on governance structures, enforcement mechanisms, and perceived effectiveness.
 Descriptive analysis
This analysis presents a comparative descriptive analysis of community awareness of forest resource management strategies in the Nchumuru and Adele communities. The figure illustrates the proportion of respondents in each community who reported being aware of local forest management practices, thereby providing an initial overview of awareness levels across the two study sites. This descriptive comparison is important for understanding baseline differences in knowledge dissemination and engagement with community-based forest management initiatives prior to inferential statistical analysis. 
 
[bookmark: _Toc206960209][bookmark: _Toc202870229]Figure 2: Comparative analysis of Communities Awareness within the Nchumuru and Adele Communities

 Chi-Square test on duration of residence and awareness in Nchumuru communities 
[bookmark: _Toc206960280]To further examine the relationship between the duration of residence in the community and awareness of forest resource management strategies, Chi-square tests of independence were conducted separately for the Nchumuru and Adele communities. The Chi-square analysis was employed to determine whether awareness levels are significantly associated with how long respondents have lived in the community. This inferential approach allows for an assessment of whether prolonged exposure to community institutions and practices influences awareness of forest management initiatives within each community context.



Table 1: Chi-Square test on Duration in the and Awareness in Nchumuru Communities
	
	Values
	df
	Asymptotic Significance

	Pearson Chi-Square
	15.47
	2
	0.0001

	Livelihood Ratio
	16.12
	2
	0.0001

	Linear-by Linear 
Association
	14.95
	1
	0.001

	No. of Valid Cases
	174
	
	


a.1 cell (16.7%) has an expected count less than 5. Minimum expected count is 3.12 
[bookmark: _Toc206960281]Table 2: Chi-Square test on Duration in the and Awareness in Adele Communities 
	
	Values
	df
	Asymptotic Significance

	Pearson Chi-Square
	11.32
	2
	0.0035

	Livelihood Ratio
	11.68
	2
	0.0029

	Linear-by Linear 
Association
	10.85
	1
	0.0010

	 No. of Valid Cases
	170
	
	


a.1 cell (16.7%) has expected count less than 5. Minimum expected count is 3.22.  
 Thematic analysis
[bookmark: _Toc207012608] Traditional knowledge and practices as a strategy for forest resource management
Traditional ecological knowledge (TEK) functions not merely as cultural heritage but as a strategic mechanism for regulating human interaction with the environment. In both the Nchumuru and Adele communities, traditional beliefs and practices serve as informal yet powerful governance systems that supplement or, in some cases, substitute formal conservation strategies. These practices encode ecological knowledge in rituals, taboos, and oral instruction, shaping forest behavior and decision-making. However, their application and effectiveness as strategies differ markedly between the two communities, yielding distinct conservation outcomes.
In the Nchumuru community, traditional knowledge is applied strategically through an integrated system of taboos, oral transmission, and sacred forest zoning. For instance, certain tree species are avoided not because of formal environmental law, but due to beliefs about spiritual guardianship and ancestral disapproval. These restrictions are strategic in function: they limit overharvesting, preserve biodiversity hotspots, and ensure ecosystem regeneration through rotational harvesting and seasonal observance. As one Informant explained, “We don’t need a forest officer to tell us what to do. Our ancestors already taught us.” This reflects the concept of embedded governance, where cultural norms act as institutional substitutes for formal policy enforcement a phenomenon also noted by Berkes (2018) in his analysis of community-based resource management systems globally.
Moreover, Nchumuru’s use of traditional practices is cohesively enforced through social sanctions and spiritual fear. Violating forest taboos can result in illness, ostracism, or rituals of appeasement mechanisms that collectively reduce rule-breaking. In strategic terms, this approach reduces enforcement costs and enhances compliance, offering a self-policing system that functions without the need for constant surveillance. This aligns with findings by Ormsby (2021), who highlights sacred groves as de facto conservation zones due to their embedded cultural significance.
In contrast, the Adele community employs traditional knowledge more selectively and in a weakened strategic capacity. While sacred groves and forest taboos still exist, their role as regulatory tools is increasingly symbolic rather than functional. 
Many younger community members do not internalize these practices as authoritative, thereby reducing their efficacy. As one young adult shared in a Focus group discussion, “We know about the taboos, but people don’t take them seriously anymore. If someone needs land, they go in.” Here, traditional knowledge lacks strategic enforcement power, especially in the face of livelihood pressures and shifting value systems.
This difference suggests a strategic decoupling in Adele, where traditional norms exist alongside external conservation efforts, such as NGO programs, but are not tightly integrated into everyday forest management behavior. Adele’s approach thus leans toward hybrid governance, where modern techniques are introduced but not necessarily anchored in indigenous practices. The strategic function of tradition is contingent, often reactivated through external prompting rather than internal cultural momentum.  
[bookmark: _Toc207012609] Sanctions and enforcement as strategies for forest governance
Sanctions are a fundamental governance strategy in community-based forest management, serving as both deterrents and corrective mechanisms. In both Nchumuru and Adele communities, sanctions are present, but their credibility and enforcement power vary. Field narratives show that in Nchumuru, sanctions enjoy broad-based legitimacy, while in Adele they are increasingly contested, particularly among younger generations.
In the Nchumuru community, the majority of respondents strongly affirmed that sanctions are effective because they combine spiritual fear with social enforcement. As several elders expressed in a Focus group discussion, “If you break the forest rules, the ancestors punish you even before the elders act.” Others added, “No one wants to risk his or her life, so we all try obey.” This majority view shows that sanctions in Nchumuru are not merely symbolic but are actively internalized as preventive strategies. Violations are rare precisely because most people believe consequences are both inevitable and severe. When breaches occur, the community enforces them through fines, ritual cleansing, or temporary ostracism. These collective accounts highlight that sanctions here function as self-enforcing institutions, confirming Ostrom’s (1990) principle that strong community norms reduce monitoring costs and increase compliance.
In the Adele community, however, the majority opinion reflected skepticism, especially among youth and women, about the continuing power of sanctions. Many respondents emphasized that younger people no longer fear spiritual retribution. 
As one group of young men noted, “They used to say the gods will punish you, but have never witness since I was born.” Similarly, a women echoed, “When someone breaks the rule, it depends on who they are. Sometimes fines are given, sometimes nothing happens.” These majority perspectives reveal that sanctions in Adele are perceived as unevenly applied and less legitimate, reducing their deterrent effect.
 Elders acknowledged this erosion, though some pointed to external actors as a way forward: “There are forest officers who have been visiting us, when one mismanage the forest we do inform them.” This demonstrates a strategic shift toward hybrid enforcement, where NGOs and state institutions supplement weakened traditional sanctions.  
 Sustainable livelihood alternatives as strategic conservation tools 
Sustainable livelihood alternatives represent a vital strategy for linking forest conservation with community well-being. In the Nchumuru community, the majority of people described their livelihood activities as largely subsistence-based and shaped by traditional values of restraint. Gathering forest products such as mushrooms, honey, snails, medicinal plants, and firewood was repeatedly highlighted as central to survival, but these practices were not done at the expense forest conservation. Women emphasized the importance of careful use of forest resources, with one Informant remarking, “We collect snails and firewood carefully. We avoid cutting big trees. That helps protect the forest for the future.” These majority perspectives reveal a culture of moderation, where forest-based livelihoods are embedded in local norms that safeguard long-term sustainability. This resonates with recent scholarship emphasizing that non-timber forest product use, when culturally regulated, can strengthen ecological resilience while meeting subsistence needs (Amoako et al., 2022; Shackleton et al., 2015).
In the Adele community, a different trajectory is evident, one shaped by emerging livelihood innovations promoted through external partnerships. The majority of respondents pointed to bee-keeping as a promising alternative that both generates income and reinforces conservation. Elders and youth alike spoke positively of these interventions, with one participant noting, “They trained us how to keep bees. It gives us honey, money, and also prevent us from destroying the forest.” Another added, “The bees need the forest to survive, so we cannot destroy it if we want to keep them” (FGD).   These narratives show that bee-keeping is not only an economic activity but also a conservation strategy that ties livelihoods directly to forest preservation. 
The enthusiasm around bee-keeping reflects findings from recent studies which highlight how non-timber enterprises, especially apiculture, can diversify rural income while reducing destructive forest dependence (Mensah et al., 2024; Naughton-Treves et al., 2023).
Taken together, the two cases illustrate different ways in which sustainable livelihoods operate as forest governance strategies. In Nchumuru, subsistence-based practices grounded in cultural norms provide a self-sustaining model of resource use. In Adele, newer alternatives such as bee-keeping demonstrate the potential of hybrid approaches, where traditional knowledge and modern livelihood projects are brought together to reinforce conservation. Both examples underscore the argument that sustainable livelihood strategies are effective when they are economically viable, socially meaningful, and ecologically grounded (Scoones, 2015; Berkes, 2018).
 Discussions of Results
 Descriptive Analysis
 The descriptive analysis reveals notable differences in awareness of community-based forest resource management strategies between the Nchumuru and Adele communities. Overall, awareness levels were relatively high in both communities, indicating that forest management is a recognized issue across the study area. However, the proportion of respondents who reported awareness was higher in the Adele communities than in the Nchumuru community, suggesting differences in exposure to forest-related information, sensitization efforts, or institutional engagement.
The Chi-square analyses further demonstrate that duration of residence in the community is significantly associated with awareness of forest resource management strategies in both communities. In the Nchumuru community, the statistically significant Chi-square results indicate that respondents who had lived longer in the community were more likely to be aware of forest management rules and practices. This finding reflects the role of long-term socialization, oral transmission of knowledge, and embedded cultural norms in shaping awareness. Long-standing residents are more deeply integrated into traditional institutions and are therefore more exposed to customary regulations governing forest use.
Similarly, in the Adele community, the Chi-square test also shows a significant relationship between duration of residence and awareness. However, the pattern of awareness appears to be influenced not only by length of residence but also by exposure to external interventions, such as NGO programs and visits by forestry officials. This suggests that awareness in Adele is shaped by a combination of community tenure and external engagement rather than solely by traditional knowledge transmission.
Taken together, the descriptive results indicate that while awareness is present in both communities, the pathways through which awareness is generated differ. In Nchumuru, awareness is largely endogenous, rooted in long-term residence and cultural embeddedness. In Adele, awareness appears more exogenous and intervention-driven, reflecting a hybrid governance context. These differences provide an important quantitative foundation for understanding the qualitative patterns identified in the thematic analysis.
 Thematic Analysis
 Traditional knowledge and practices as forest management strategies
The thematic findings demonstrate that traditional ecological knowledge (TEK) plays a central but uneven role in forest governance across the two communities. In the Nchumuru community, traditional knowledge functions as a coherent and strategically applied governance system. Forest-related taboos, sacred zones, and oral transmission of ecological rules are not merely symbolic but actively regulate behavior. The strong internalization of these norms, reinforced by spiritual beliefs and social sanctions, enables traditional practices to function as effective substitutes for formal enforcement mechanisms.
This finding supports broader scholarship on embedded governance, which argues that culturally grounded institutions can deliver strong conservation outcomes when they retain legitimacy and social authority. The Nchumuru case aligns with arguments by Berkes and Ostrom that informal institutions can reduce enforcement costs, enhance compliance, and promote sustainable resource use through shared norms and belief systems.
In contrast, the Adele community exhibits a weakened strategic application of traditional knowledge. Although sacred groves and taboos still exist, they no longer command the same level of authority, particularly among younger community members. As a result, traditional knowledge in Adele functions more as cultural memory than as an enforceable governance mechanism. This erosion of traditional authority reflects broader processes of social change, including modernization, livelihood pressure, and shifting value systems.
The divergence between the two communities highlights that traditional knowledge is not inherently effective as a conservation strategy; rather, its effectiveness depends on the degree to which it is socially embedded, respected, and enforced. Where legitimacy declines, as in Adele, traditional norms require reinforcement through complementary governance arrangements.
 Sanctions and enforcement as governance strategies
The analysis of sanctions further underscores the contrast between the two communities. In Nchumuru, sanctions are widely perceived as credible and effective because they combine spiritual fear with collective social enforcement. The belief that violations invite both supernatural and 
social consequences create a strong deterrent effect, resulting in high levels of compliance and low monitoring costs. This finding is consistent with Common Property Theory, which emphasizes that shared norms and graduated sanctions enhance collective action and resource sustainability.
In Adele, however, sanctions are increasingly contested and unevenly enforced. The perception that penalties depend on social status or personal connections undermines their legitimacy and weakens their deterrent effect. The declining fear of spiritual punishment among younger generations further erodes compliance. As a result, sanctions in Adele no longer function as a reliable internal governance strategy.
The shift toward involving forestry officers and external actors in enforcement reflects an adaptive but reactive strategy. While hybrid enforcement may compensate for weakened traditional sanctions, it also introduces dependency on external institutions and may reduce local ownership. This contrast illustrates how enforcement effectiveness is closely tied to social trust, perceived fairness, and institutional legitimacy.
 Sustainable livelihood alternatives as conservation strategies
The thematic findings also reveal differing livelihood-based conservation strategies between the two communities. In Nchumuru, forest-based livelihoods are largely subsistence-oriented and regulated by cultural norms of restraint. The careful harvesting of non-timber forest products reflects a long-term perspective in which livelihood security and conservation are mutually reinforcing. This model demonstrates how culturally moderated subsistence practices can sustain both ecosystems and household well-being.
In Adele, conservation is increasingly linked to externally promoted livelihood innovations, particularly bee-keeping. The strong community enthusiasm for apiculture reflects its dual function as an income-generating activity and a conservation incentive. By tying livelihoods directly to forest preservation, bee-keeping creates an economic rationale for conservation that compensates for the weakening of traditional norms.
The comparison suggests that sustainable livelihood strategies are most effective when they align with local contexts. In Nchumuru, cultural norms sustain moderation without external intervention. In Adele, hybrid strategies that integrate modern livelihood opportunities with conservation goals offer a viable pathway for reinforcing forest protection. These findings support the argument that livelihood-based conservation must be economically viable, socially acceptable, and institutionally supported to succeed.
 Limitations of the Study 
Despite its contributions, this study is not without limitations. First and foremost, the study relied partly on self-reported data from household surveys, interviews, and focus group discussions. Such data may be influenced by recall bias, social desirability bias, or respondents’ willingness to disclose information about sensitive issues such as rule violations and enforcement practices. Although triangulation was used to enhance validity, these biases cannot be entirely eliminated.
Also, the cross-sectional nature of the study limits its ability to capture changes in forest management strategies over time. Community-based forest governance is dynamic, and longitudinal data would be better suited to assess how institutional changes, generational shifts, and external interventions influence forest outcomes in the long term.
Finally, the study did not include direct ecological measurements of forest condition, relying instead on community perceptions and reported practices. Future research could integrate biophysical data with social analysis to provide a more comprehensive assessment of the effectiveness of community-based forest management strategies.
 Conclusion
This study set out to compare community-based forest resource management strategies in the Nchumuru and Adele communities of Ghana’s Oti Region. Drawing on Common Property Theory and Comparative Institutionalism, the study examined how differences in traditional knowledge systems, sanctions, enforcement mechanisms, and livelihood strategies influence forest governance outcomes under similar ecological and policy conditions.
The findings demonstrate that while both communities exhibit awareness of forest management practices, the effectiveness of their strategies varies considerably. In the Nchumuru community, forest management is anchored in strong traditional institutions, culturally embedded norms, and credible sanctions that promote high levels of compliance. Traditional ecological knowledge functions as an effective governance mechanism, reducing enforcement costs and fostering sustainable resource use. Livelihood activities in Nchumuru further reinforce conservation through culturally regulated subsistence practices.
In contrast, the Adele community illustrates a more hybrid governance system characterized by weakened traditional authority and reliance on external acters such as NGOs and forestry officials. Although innovative livelihood strategies, particularly bee-keeping, show promise in linking conservation with income generation, the erosion of traditional sanctions limits the effectiveness of internal governance mechanisms. As a result, forest management in Adele depends more heavily on external enforcement and project-based interventions.
Overall, the study concludes that community-based forest resource management is not a uniform model but a context-dependent process. Sustainable outcomes are most likely where local institutions are legitimate, enforcement mechanisms are credible, and livelihood strategies align with conservation objectives. Policy efforts should therefore prioritize strengthening locally embedded institutions while supporting context-appropriate livelihood innovations rather than applying standardized CBFRM models across diverse communities.
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