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[bookmark: _heading=h.mhka0im6ct5m]Abstract
Community participation in conserving forests and biodiversity is crucial. This study evaluates community involvement in forest conservation around three gazetted forest reserves in Nasarawa State, North Central Nigeria. The study examined community perceptions of forest ownership and management, explored community involvement in forest conservation, and assessed perceptions of future sustainability in forest management. Using a mixed methods approach, including household surveys, key informant interviews, and focus group discussions, information was obtained from forest-dependent communities. A multistage sampling technique was used to select the three forest reserves from the state's geopolitical zones, considering accessibility and security. Descriptive statistics and content analysis were performed using SPSS and NVivo. Findings show mixed understanding regarding government ownership of forest reserves. Most participants reported involvement in conservation strategies like tree planting and protecting desirable trees, primarily for economic reasons, despite shrinking forest cover. However, they expressed concern about biodiversity loss, including the disappearance of large mammals and other wildlife from the reserves, alongside other environmental impacts. The study found that utilizing community and government laws, physically demarcating zones within protected areas with buffer zones, and establishing alternative livelihoods could be effective strategies for sustainability within these reserves. Importantly, cultural traditions-including sacred sites, shrine-based protection practices, and customary rules that restrict harmful forest use-play a significant role in shaping conservation behaviour. These cultural systems act as informal governance mechanisms that complement state regulations, demonstrating that sustaining cultural practices is vital for long-term forest conservation. Integrating local knowledge within government institutions, such as the Forestry Commission, in collaboration with local administrative authorities, is crucial for promoting tree planting, implementing policies, and increasing surveillance and security in protected forest areas. These actions can help to ensure effective management and the conservation of these regions for the benefit of communities, society at large, and future generations.
Keywords: Gazetted forest, community, livelihood, conservation, management, sustainable development. 
[bookmark: _heading=h.46fqtwo7w86]1. Introduction 
Protected areas play a crucial role in preserving biodiversity and maintaining ecological balance (Başkent, 2023; Ma et al., 2025). Conservation of forests and biodiversity is an essential aspect of society and has economic, aesthetic, moral, philosophical, and political implications (Brian et al., 2020; Willcock et al., 2017; Rodríguez-Rodríguez et al., 2024). Humans depend on forests for their survival due to the numerous ecosystem services and functions that forests deliver (Chunwate et al., 2025c; Phuong et al., 2024; Başkent, 2023; Anwadike, 2020). Due to the exponential rise in demand for natural resources from a growing population and the growing impacts of detrimental human activities, forests and their biodiversity are nevertheless declining at an alarming rate (Ahammad et al., 2019; Harbi et al., 2018; Lim et al., 2017).
In response, international frameworks such as the Convention on Biological Diversity and the  Sustainable Development Goals emphasise inclusive and community-based forest conservation. This approach contrasts with the historically dominant command-and-control model where governments impose top-down rules that often marginalise local actors (Watts & Faasen 2009).  Co-management refers to shared governance arrangements in which state authorities and local communities collaboratively make decisions, manage resources, and share benefits (Borrini-Feyerabend & Hill 2015; Loveridge 2021). Evidence shows that co-management increases compliance, trust, and long-term sustainability (Ankomah et al. 2020; Andrade & Rhodes 2012). Various institutions, environmental organisations, and government bodies, are intensifying their efforts to implement strategies aimed at conserving protected areas, including forests, to safeguard biodiversity and the ecological functions of the planet sustainability (Novick et al., 2023; Walters, 2022; Guaita-García et al., 2022; Brady et al., 2019; Borrini-Feyerabend & Hill, 2015). While they vary in their approaches, community conservation efforts are increasingly common (Baskent, 2024; Ihemezie et al., 2022; Ward et al., 2018). This paper focuses on one specific aspect of community forest conservation: community perceptions and actions in protected forest conservation that enables sustainable management.
Across Africa, forest-change dynamics are shaped by socio-economic, environmental, political, and cultural factors that influence conservation outcomes (Chiaka et al., 2024a; Federal Ministry of Environment, 2015; 2020). The practices and policies adopted by various African nations to manage forest change are distinct, given the substantial diversity that exists among individuals and communities across the African continent (Philips, 2020; Oduro Appiah et al., 2021). The persistent deforestation rates, despite interventions, suggest that numerous policies are either ineffectively implemented or fail to address key drivers of deforestation (Friedlander, 2017; Van Der Jagt & Lawrence, 2019; Başkent, 2023). These policies often neglect to consider local contexts, such as cultural or socio-economic factors that influence human interactions with forests (Ahammad et al., 2019; Başkent, 2023; Baskent, 2024). Despite the implementation of various global and national intervention programmes in different regions of Africa, policy effectiveness could be improved through a comprehensive assessment of the preferences and experiences of different stakeholders, as these also differ from place to place (Phiri &  Nyirenda, 2022; Guaita-García et al., 2022). Acharya & Cockfield (2019) reiterated a distinct ineffectiveness in assessing African forest resources which can be linked to economic ineffectiveness and an information imbalance. For example, in Bwindi Impenetrable Forest, Uganda, after the national park was gazetted in 1991, several fires were deliberately set, burning 5% of the forest because local people did not understand why the protected area had been established and had not been adequately engaged in the process (Hamilton et al., 2000). Watts & Faasen (2009) showed that within Tsitsikamma National Park in South Africa, local populations engaged in illicit activities to retaliate against command-and-control conservation strategies. Countering these negative experiences, available evidence indicates that including local populations' knowledge and perspectives in decision-making processes about protected areas (PAs) increases the likelihood of their compliance and long-term commitment to conservation strategies (Loveridge, 2021; Ankomah et al., 2020; Andrade & Rhodes, 2012; He & Jiao, 2023).
Gazetted forest reserves are a form of PA commonly spread across African countries, including Nigeria. These reserves are legally designated forest areas established during colonial and post-colonial periods in Nigeria to regulate timber extraction, land use, and biodiversity conservation, and other resource uses, and sustainable forest management (Ujor, 2018). Initiated under British colonial rule in the early 20th century, these reserves became part of Nigeria's conservation framework. By the 1960s, over 1,000 reserves covered approximately 10% of the country's land area (Areola, 1987). In other words, these are distinct forest geographic regions officially recognised, designated, and administered through legal or other effective measures to ensure the long-term preservation of nature, including its connected ecosystem services and cultural values (Ujor, 2018; Abdulaziz et al., 2015). However, their effectiveness varies significantly depending on how well their management engages local communities. In many instances, top-down conservation approaches have marginalized local populations, leading to resistance, non-compliance, or even retaliatory actions against conservation authorities (Amoah et al., 2022; Novick et al., 2023; Lopeset et al., 2025). Conversely, evidence from around the world increasingly supports the integration of community-based conservation as a more sustainable and socially acceptable approach (Fariss et al., 2022; Brooks et al., 2013).
Understanding community perceptions on conservation management is essential for developing effective sustainability strategies (Tanvir & Afroze, 2016; Novick et al., 2023; Mejías-Balsalobre et al., 2024). Although existing studies across different continents have highlighted the challenges and successes of conservation efforts in various regions (Novick et al., 2023, Loveridge, 2021; Ankomah et al., 2020; Andrade & Rhodes, 2012; Baskent, 2024), there is limited research specifically focused on Nigeria's protected areas governance and management. Existing research on forest conservation in Nigeria has largely focused on deforestation rates,  socio-economic drivers and policy failures (Soul 2016; Rotowa et al. 2019; Isyaku 2021), with limited empirical work exploring community perceptions of ownership, management, and sustainability. Thus, a crucial knowledge gap persists on how local people conceptualise forest governance, perceive conservation strategies, and anticipate the future of forest resources. Filling this gap can inform both national forest reforms and broader African conservation policy.
This study considers these issues about community perceptions and actions relating to forest conservation in Nigeria. In Nasarawa State, North Central Nigeria, managing these protected areas faces several challenges, including insufficient resources, inadequate stakeholder involvement in current conservation management, and institutional and governance issues (Soul, 2016; Rotowa et al., 2019; Isyaku, 2021). Forest conservation in Nigeria is therefore an environmental imperative, vital to the nation’s sustainable development. 
This paper aims to evaluate community perceptions of forest conservation measures and their participation around gazetted reserves in Nasarawa State, North Central Nigeria. The specific objectives are:
1) to assess community perceptions regarding ownership and management of gazetted forests (Doma, Risha and Odu reserves) in the study area 
2) to examine the degree and nature of community involvement in forest conservation activities in Nasarawa State, and
3) to evaluate community perceptions regarding the sustainability of future forest management practices in their locality.
The paper makes an important contribution by linking local experiences to global debates on participatory conservation, going beyond the problem of forest depletion as presented in the previous literature to reveal local perspectives on forest management. In doing so, the paper provides insights relevant to community conservation practices in developing countries and the kinds of support needed by other stakeholders in delivering co-management, especially where forest depletion is still endemic, and conservation issues remain around the future sustainability of protected areas.
2. Research design and methods
This section details the geographical setting of the research area, the procedures employed, and the techniques used to gather and analyse data. 
2.1.  Study Area
This study was conducted in Nasarawa State, North Central Nigeria (Figure 1 and 2).
[image: studyareamap16_10_bold]
Figure 1. Map of Africa with Nigeria showing the geographical position of Nasarawa State and its administrative and  subdivisions and zonal delineations with  the three selected gazetted forest for the study in each zone. Source: Authors' extraction shapefile from the Ministry of Environment, Abuja, and Nasarawa Geographic Information Service, 2022.

Nigeria is known for its natural resource-based economy and rich biodiversity (Inuwa et al., 2022), and as the largest economy in Africa (Olaniyi et al., 2019; Inuwa et al., 2022), occupies a significant portion of the West African Guinea Savanna. Within Nigeria, we chose to conduct this research work in Nasarawa State, in North Central Nigeria within the Guinea Savanna vegetation zone (Mbaya & Hashidu, 2017). This study area is noteworthy due to migration driven by farmer-herder conflicts, leading individuals to seek refuge and sustenance in Nasarawa State (Atim & Gbamwuan, 2022; Chunwate et al., 2021; Madu & Nwankwo, 2021; Ogu, 2020). This migration has bolstered Nasarawa's status as a major national food basket, supporting diverse food and cash crops and attracting those in search of viable livelihoods (Ihemezie et al., 2021; Okoli & Atelhe, 2014). 
Nasarawa State receives between 1100 and 2000 mm of annual rainfall, with moderate to heavy precipitation during the wet season, supporting agriculture and vegetation (Agidi et al., 2018; Atim & Gbamwuan, 2022; Fabolude et al., 2023). The dry season, spanning from November to March, results in lower humidity, higher temperatures, and Harmattan winds, which affect temperature and visibility (Saidu & Yahaya 2020). Agriculture is the primary economic activity, and land is allocated to crops and livestock. Communities engage in subsistence farming, reliant on seasonal rainfall (Chunwate et al.,2019; Ahungwa et al., 2018;  Okoli & Atelhe, 2014). The state's fertile soils and climate support crops such as yams, maize, rice, and cassava, even within designated forest reserves (Soul, 2016; Chunwate et al., 2025b) . Figure 2 illustrates the 1966 gazetted forest boundaries in the state.
The forest reserves are spread across all three geo-political zones: Nasarawa North, Nasarawa South and Nasarawa West Senatorial district (Figure 1 and 2). Three gazetted forests, Doma, Risha and Odu were selected to represent each of these geopolitical  zones, respectively (Figure 2). This selection ensured a comprehensive approach and considered ecological similarity, cultural significance, and geographic coverage along with variation in environmental conditions, representing various ecological zones and forest types of different sizes encompassing both small and large areas with comparable biodiversity (Chunwate et al., 2025b; Abdulaziz et al., 2015). Each reserve has different ethnic groups, with overlapping claims of ancestral land ownership and government control factors central to understanding perceptions of forest governance. The selection of forest sites and communities surrounding each forest sought to avoid areas known for their security threats, including kidnapping risks, farmer-herder conflicts, inter-community crises, and cultural barriers. Prior to the field visits, consultations were held with Nigeria security services to obtain relevant security information before travelling to the area, making our final site selections and commencing data collection.
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Figure 2. Map of Nasarawa state showing the gazetted forest reserve distribution for 1966 and the study area locations of the three forest reserves. This was an extraction from the Nasarawa shapefile from the Ministry of Environment, Abuja, and Nasarawa Geographic Information Service, 2022.

The forest reserves were officially recognized under the Benue Plateau State of Nigeria, gazetted supplement part B to Northern Region gazetted No.8 vol. 2, 1966 (Benue Plateau State Government, 1972). While this recognition meant that local residents were prohibited from clearing vegetation, forest communities retained resource access rights while preserving the forest cover. They were allowed to gather water, thatching grass, dead wood, stones, fruits, and medicinal plants that are important to their culture. However, resource extraction remains restricted to personal domestic use and not for commercial purposes, with a view to ensuring no harm to the vegetation cover (Abdulaziz et al., 2015; Benue Plateau State Government, 1972; Chunwate et al., 2025a).
Between 1960-1966, the initial established boundaries saw Doma covering approximately 14,165.94 ha, Risha with 799.91 ha, and Odu 1,405.82 ha during the gazetted period (Abdulaziz et al., 2015; Benue Plateau State Government, 1972). However, these forest areas show a substantial decline in forest cover by 2020 with Doma retaining only 8%, Risha 2%, and Odu retaining 45% cover compared to 1966 (Chunwate et al., 2025b). Agricultural expansion, fuelwood harvesting, charcoal production, and settlement pressure have been identified as key drivers of forest degradation (Chunwate al., 2025a). 

2.2. Research Design, and Methodology
[bookmark: _heading=h.3znysh7]The study adopted a sequential explanatory mixed-methods design (Shrestha et al., 2023; Gao et al., 2018), integrating household questionnaire surveys, key informant interviews (KIIs), and focus group discussions (FGDs) (Table 1) to examine community perceptions of ownership and conservation management for the sustainable future of gazetted forest reserves. The research process comprised two complementary phases: a quantitative phase, involving household surveys to generate broad and generalisable data on perceptions and socio-economic factors; and a qualitative phase, consisting of KIIs and FGDs to contextualise survey findings and explore underlying meanings, motivations, and governance dynamics. Integrating both data types facilitated triangulation and provided a deeper understanding of how local experiences align with formal conservation policies.  
Ethical approval was obtained from the Environment and Geography Department Ethical Review Committee, University of York (REF: DEGERC/RES/24032022/1). Informed consent was obtained from all participants. 
2.3.  Data Collection and Sampling 
Data were collected between May and July 2022, corresponding with the rainy season when communities were most active in agricultural and forest-based activities. Three complementary tools were used:
2.3.1. Household Questionnaire Survey
The structured questionnaire contained both closed- and open-ended items covering demographics, livelihood activities, perceptions of ownership, management, and conservation practices (Appendix A), with questions designed to gather insights from the local communities residing near the forest reserves. The primary goal of the household survey was to capture a comprehensive range of perspectives from the targeted gazetted forest communities, so it covered a large population, offering a solid foundation to analyze the communities' opinions. A total of 252 respondents participated (Table 1), providing a substantial dataset for both qualitative and quantitative analysis and supporting qualitative interpretation. Although this sample size offers a strong basis for inference, the study faced significant challenges in obtaining accurate population figures for the villages and communities surrounding the reserves. This hindered the ability to establish a precise sampling frame and, consequently, to confirm the sample's representativeness through probabilistic methods. Nonetheless, a sample size of 252 households is consistent with established practices in community-based environmental and social research. For example, Israel (1992) recommends a minimum of 200–250 respondents for populations up to 100,000 to achieve a ±6.5% margin of error at a 95% confidence level, while Guest et al. (2006) note that samples of 100–200 are typically sufficient for data saturation in relatively homogeneous communities. Future studies, however, would benefit from a priori power analysis or design-effect adjustments to strengthen sampling precision, particularly where clustering or stratification may influence variance. 
We employed a multistage sampling strategy (Muhati et al.,2018; Creswell & Plano, 2018; Munthali et al., 2019) to select respondents as the population of the study area was unknown. First, one Local Government Area with a gazetted forest reserve was purposively chosen from each of the State's three geopolitical zones, ensuring balanced and comprehensive coverage of the State. The inclusion and exclusion criteria were carefully crafted to select representative, accessible, and legally recognized forests, providing a robust basis for analyzing ecological and socio-economic dynamics. Covering all three zones enhances the relevance and applicability of the study's findings, offering valuable insights for forest conservation and management across the State. Subsequently, three communities and villages within each of the selected forest reserve areas were chosen from the list of communities in each Local Government Area. The selected communities have a connection and right to the gazetted forest for each of these reserves. The distance from the forest reserves was considered likely to affect the frequency of forest resource access and the level of reliance on forest resources; therefore, the distance of the communities from the gazetted forest boundary was set between 1 and 5 km. In each chosen forest reserve area, three communities were selected from the comprehensive lists of eligible communities. The villages chosen in the Doma forest were Doma, Dogon Kurmi, and Yelwa Doma. For the Risha forest, selected villages were Risha, Nggazu, and Tidde Rinze, while the Odu forest included Karmo Mission, Karmo Sabo, and Karmo Oguwa. Although the names of the study villages are provided for methodological transparency, no identifying personal information was collected or reported, and all responses are aggregated at the community level to fully preserve participant anonymity. The household survey took place during the wet season in May and July 2022.
The questionnaire was delivered orally in the Hausa language by the research team which  comprised the lead author and three research assistants who were hired and trained to standardize procedures and incorporate diverse perspectives to identify and clarify any subjective interpretations. This approach ensured a balanced understanding of data collection protocols, minimized bias, and maintained consistency in data collection.
To ensure confidentiality and privacy, several measures were implemented, such as administering surveys in private settings, anonymizing data during transcription and analysis, and securely storing both physical and digital records in line with ethical research standards and data protection regulations. The first author supervised the research assistants' activities. To enhance data integrity, a verification exercise was carried out with a random subset of respondents from six communities who had agreed to provide contact information. The participants' responses were cross-checked with the completed hardcopy household surveys by the research assistants. The research field team convened daily, both before and after data collection, to reconcile, back up, and discuss any challenges encountered during field activities.
2.3.2. Key Informant Interviews (KIIs)
Key informant interviews were conducted to gather in-depth insights from individuals with significant knowledge, experience and expertise related to forest use, sustainability management, and conservation. A total of 40 stakeholder participants were recruited for KIIs using the snowball sampling method, with the help of the community heads and local contacts. 
Interviewees from local community groups were selected based on their experience with forest resource use, their understanding of land use change, and their active involvement in forest-related activities (Table 1 and 2). KIIs were semi-structured and conducted in English and Hausa, allowing participants to share their perspectives on the ownership, conservation management importance and sustainability for the gazetted forests. Hausa responses were later translated into English for analysis. These interviews provided valuable qualitative data to understand the complexities of the gazetted forest community perceptions on management, conservation and sustainability strategies for the forests.
2.3.3. Focus Group Discussions (FGDs)
Following the survey and KIIs, eight FGDs were conducted with community members representing the same stakeholder groups involved in the KIIs (see Tables 1 and 2). In practice, the FGD participants were the same individuals who had taken part in the KIIs. This approach ensured continuity, allowed for deeper engagement with participants already familiar with the study themes, and provided a cost-effective recruitment strategy while maintaining consistency across stakeholder perspectives. Also, to complement and validate findings, explore shared meanings, and capture collective experiences of forest use and conservation management.
Table 1. Data collection methods and sampling for the Household Questionnaire, the Key Informant Interviews (KIIs) and Focus Group Discussion (FGDs) used in the study.
	Method
	Type of Respondent
	Sample Size and Number of Participants
	Sampling Approach

	Interviews
	Four Groups’ Stakeholders
	Local leaders               (15) 
Local people                (15) 
Policymakers                (5) 
Experts                         (5) 
Total:                            40
	Snowball sampling method

	FGDs
	Four Group Stakeholders
	Local leaders                (15) 
Local people                 (15) 
Policymakers                 (5) 
Experts                          (5) 
Total:                            40
	Snowball sampling method

	Household Questionnaire
	Local Community Household survey
	 Doma Forest Reserve (84) 
Risha Forest Reserve   (84)  Odu Forest Reserve     (84) 
Total:                          252
	Multi-stage sampling method


Note. FGDs = Focus Group Discussions; KIIs = Key Informant Interviews.

Table 2. Stakeholder groups involved in KII and FGDs and their Descriptions
	Stakeholder Group
	Description

	Local leaders
	These stakeholders are responsible for protecting their local environment, through management of forest use, land ownership and disputes, and local regulations. This group includes traditional rulers, village heads, youth leaders, women leaders and market leaders.

	Local people
	These are the forest users in the communities; they interact frequently with the forest for resources to derive immediate benefits for their livelihoods within their forest communities and include farmers, hunters, charcoal producers and timber contractors.

	Government officials
	These are government custodians who monitor and analyse forest uses, generate revenue that supports forest management and conservation, maintain forest-designated areas, record forest activities, and take legal action against violations of forest regulations. The participants from this group were from Nasarawa State Ministry of Environment and Natural Resources

	Experts
	These are independent experts that advocate for forest and land use for sustainability and advise the government and the people to understand forest policy implementation strategies, considering their impact on the environment, and particularly the importance and role of forests in environmental sustainability. This group includes land-use planners, environmentalists, geographers, and foresters in academic and forestry institutions.


KII = Key Informant Interview; FGD = Focus Group Discussion.
FGDs aimed to foster deeper engagement and dialogue, enabling participants to share communal perceptions, experiences and debates on the ownership, management and importance of forest conservation and sustainability. Their prior familiarity with the topic facilitated deeper engagement, enabling validation and triangulation of findings. This approach was valuable for understanding communities’ dynamics, social norms and stakeholder consensus or divergence.
FGDs were conducted in both English and Hausa to accommodate participants’ language preferences and each session lasted 60–90 minutes. Consent was obtained from all participants for audio recording. Field notes were also taken to capture non-verbal cues, contextual factors and other observations. This provided a comprehensive dataset, facilitating a detailed and nuanced analysis of the participants’ responses. Audio recordings were subsequently translated from Hausa into English where required, and transcribed for analysis. 
2.3. Data Analysis
[bookmark: _heading=h.gjdgxs]Data were analysed using statistical packages for social science (SPSS) Version 21 and NVivo was used to generate descriptive statistics, code themes and extract relevant narrative data analyses. The process started with the use of Microsoft Excel to create spreadsheets to facilitate the creation of a structured database of variables, allowing for the systematic entry of information. This included entering the quantitative data collected from the household questionnaires. The descriptive statistics were generated in SPSS and summarised in tables, providing a comprehensive report of all quantitative information. The percentage responses under each category (Strongly Agree, Agree, Disagree, Strongly Disagree, Neither Agree nor Disagree; Yes or No) reveal the proportion of each perception for each of the variables. Only those variables receiving responses in at least one community are shown across the variables in Tables 3-7. 

The qualitative data from KIIs and FGDs were coded and analysed into themes using NVivo software. This process involved two stages. Initial coding generated numerous categories without restricting the number of codes, following the grounded approach of Charmaz (2006) and Ganesha & Aithal (2022). Beginning with open coding, emerging ideas were listed, relationship diagrams drawn, and frequently mentioned keywords were used to create key themes aligned with the research objectives. The second stage refined the initial codes by eliminating, combining, or subdividing categories, focusing on recurring ideas and broader themes (Charmaz, 2006). Direct verbatim quotes from participants as extracted through Nvivo were used to support the narrative of the research storylines based on each theme’s categories. Integration occurred at both the analysis and interpretation stages. Quantitative patterns were compared with qualitative themes to identify areas of convergence, divergence, and complementarity. Triangulation across household surveys, KIIs, and FGDs improved validity by enabling multi-perspective verification of findings and reducing the influence of method-specific biases.
2.4. Limitations
The study acknowledges two principal limitations. First, the lack of complete demographic data and formal household listings constrained the precision of random sampling, although systematic sampling and cross-checking with local leaders reduced potential distortions. Second, as with all perception-based studies, self-reported data may be affected by social desirability bias. This was mitigated through assurances of anonymity, careful phrasing of sensitive questions, and phone-based verification of a subset of survey responses. Despite these limitations, the use of mixed methods, triangulation, and rigorous analytical procedures enhances the reliability and depth of the study’s results and conclusions.
3. Results 
[bookmark: _heading=h.n10hs1m1gsif]3.0. Socio-Economic Characteristics of Respondents
Appendix B shows the socio-economic demographics of the study participants. A total of 252 respondents participated in the household survey across the three reserves (Doma, Risha, and Odu). The socio-economic profile indicates a predominantly male (84%) and married (92%) population, typical of rural settings where men are primary decision-makers in land use and resource management. The dominant age group (36–55 years; 47%) represents the economically active segment, suggesting that most respondents are engaged in livelihood activities dependent on natural resources.
Most respondents (95%) rely on non-salaried income sources, with farming (72%) as the main occupation, reflecting the agrarian nature of the communities. Livelihood diversification is evident through combinations such as farming with trading (12%) or artisan work (6%), serving as coping strategies against income insecurity. Income distribution shows that 67% earn below ₦40,000 (US $95) monthly, indicating widespread poverty and low purchasing power.
Over half of the respondents (54%) live in households with five or more members, reflecting extended family systems that influence resource use and forest dependency. Educational attainment varies—30% have secondary education, 22% hold university degrees, while 20% have little or no formal education—suggesting moderate literacy levels that may affect participation in sustainable forest management.
Overall, the respondents depict a rural, low-income, and agrarian society with large households and moderate literacy. Their heavy reliance on non-salaried agricultural activities underscores the importance of forest resources in livelihoods, highlighting the need for conservation strategies that integrate socio-economic realities through participatory and livelihood-sensitive approaches.
3.1. Community perceptions regarding ownership and management of gazetted forests
Table 3 shows the analysed results of the 252 household surveys, providing an overview of the community's perceptions of the ownership and management, sources of livelihood and future safety of the gazetted forests (Doma, Odu, and Risha) across the different regions of the state.  
Table 3. Community perceptions (Household survey) of the ownership and management of the forest reserves in the study area
	[bookmark: _heading=h.44ax4sxzptgj]Variables with Responses
	Doma n (%)
	Risha n (%)
	Odu n (%)
	Total n (%)

	Awareness of Gazetted Reserves
	
	
	
	

	Yes
	83 (99)
	84 (100)
	84 (100)
	[bookmark: _heading=h.vt0ncyt3zd5]251 (99)

	No
	1 (1)
	0 (0)
	0 (0)
	1 (1)

	Ownership
	
	
	
	

	Community ownership
	20 (24)
	82 (98)
	68 (81)
	170 (67)

	State government
	64 (76)
	2 (2)
	16 (19)
	82 (33)

	Clear Right Use
	
	
	
	

	Yes
	Yes
	64 (76)
	68 (81)
	77 (92)

	No
	No
	20 (24)
	16 (19)
	7 (8)

	Permission to Enter the Forest
	
	
	
	

	Community leaders
	15 (18)
	84 (100)
	52 (62)
	151 (60)

	Government
	68 (81)
	0 (0)
	31 (37)
	99 (39)

	Nil
	1 (1)
	0 (0)
	1 (1)
	2 (1)

	Effectively Managed
	
	
	
	

	Strongly agree
	18 (21)
	8 (10)
	27 (32)
	53 (21)

	Agree
	29 (35)
	12 (14)
	6 (7)
	47 (19)

	Disagree
	19 (23)
	52 (62)
	17 (20)
	88 (35)

	Strongly disagree
	18 (21)
	12 (14)
	34 (41)
	64 (25)

	Neither agree nor disagree
	0 (0)
	0 (0)
	0 (0)
	0 (0)

	Sources for Livelihood
	
	
	
	

	Strongly agree
	40 (48)
	54 (64)
	45 (54)
	139 (55)

	Agree
	22 (26)
	19 (23)
	17 (20)
	58 (23)

	Disagree
	8 (9)
	5 (6)
	18 (21)
	31 (12)

	Strongly disagree
	14 (17)
	6 (7)
	4 (5)
	24 (10)

	Use by People Closer to the Reserve
	
	
	
	

	Strongly agree
	69 (82)
	71 (95)
	80 (85)
	220 (87)

	Agree
	15 (18)
	13 (5)
	4 (15)
	32 (13)

	Future Safety of the Gazetted Forest
	
	
	
	

	Strongly agree
	1 (1)
	11 (13)
	39 (46)
	51 (20)

	Agree
	17 (20)
	6 (7)
	7 (8)
	30 (12)

	Disagree
	25 (30)
	46 (55)
	20 (24)
	91 (36)

	Strongly disagree
	41 (49)
	21 (25)
	18 (21)
	80 (32)




















n = number of respondents; percentages shown in brackets (%) are calculated within each community. Minor rounding may cause column totals not to sum exactly to 100%. This applies to all tables.

1

[bookmark: _heading=h.jsuqy39z1puh]When asked about the ownership and management of the gazetted forest in the study area, overall, 33% of respondents believe the state government owns and manages the reserves, while 67% attribute ownership to communities. Regarding resource use, most (60%) seek permission from community leaders, whereas others obtain approval from the government. 
The ownership and management of gazetted forest reserves in the study area vary across three sites, with perceptions in Risha and Odu indicating community ownership, while Doma recognizes state ownership. Risha relies on community leaders for access, Doma on government permissions, and Odu shows dual management. All communities reported positive livelihood outcomes, with Risha showing highest dependence. Regarding the future safety of the forests, Doma shows most negative perceptions, Risha slightly more hopeful, and Odu the highest confidence in forest protection.
The close split in perceptions suggests confusion or ambiguity about the roles of the government and the communities. In Nigeria's specific forest governance framework, when a forest is "gazetted", it becomes legally designated as a protected area under state authority, implying that the government holds primary ownership and management responsibility. This designation is formalised in legal documents such as forest laws and policies, and national constitutions. For instance, Nigeria has developed a comprehensive set of forest policies over time, including the National Forest Policies (1968, 2006, 2020) that outline the state's role in protecting and managing these forests. However, communities might also have traditional rights or co-management roles based on the specific legal arrangements for the gazetted forest governance status. The conflicting responses highlight the need for clearer communication and awareness raising about the governance structure of the forest reserves to align local perceptions with the actual legal situation. 
The qualitative insights are in line with the household results, which revealed that the gazetted forest reserves are owned and managed by the state government, but there are sometimes contradictions between state ownership and local community ownership. For instance, one of the stakeholders lamented that “Over 90% of reserves are controlled by the government. However, some reserves are controlled by an ethnic group or community, and then some reserves are controlled by the closest communities that are utilising them… Other reserves are still owned by the government” (Expert, KII 003 June 2022). Other participants from the local community stakeholders further affirmed the diverse understandings about the ownership of the reserves. For example, a local leader noted that:“The gazetted forest reserve is owned by the community and is controlled by the government” (Doma Local leader, KII 002, June 2022), however another participant from Odu community clearly emphasised that “this reserve is owned by our community, as our ancestral forest land from our great grandparents; we control any resources from the forest, not the government” (Odu Local People, KII 002, June 2022). This confusion points to a potential conflict alongside a lack of clarity regarding roles and responsibilities and highlights a complex socio-political landscape where legal possession, ancestral claims, legal frameworks and government control intersect. The implications of these mixed understandings are important because if people do not know who is responsible for ensuring the sustainability of the gazetted forest, it follows that they may also not know how they could get involved in its sustainable management, particularly if they perceive the forest to be poorly managed.
One of the participants expressed their views on effective management: “Certainly, the gazetted forest reserves in these areas are not being effectively managed. If they were, these reserves would not have become degraded. It is one thing to gazette a place as a forest reserve, but simply declaring it on paper and taking no further action is insufficient. Necessary measures such as posting forest guards and ensuring they provide quarterly reports on the state of the forest must be taken. Additionally, if any tree dies, it must be accounted for, and environmental auditing must be conducted. Unfortunately, these measures have not been implemented to effectively manage these forest reserves in this locality” (Expert, KII 002, June 2022). Issues such as degradation, lack of enforcement of regulations, and absence of monitoring mechanisms indicate shortcomings in current management practices in the forest reserves communities, underpinned by the confusion around ownership, roles and responsibilities. Together, the stakeholders' perspectives underscore the importance of implementing effective management practices, including regular monitoring, enforcement of regulations, and  engagement, to ensure sustainability.
[bookmark: _heading=h.kkk3ev6t4prq]3.2. Community involvement in forest conservation activities in Nasarawa State 
Understanding community perceptions of conservation strategies in gazetted forest reserves is essential, as local knowledge and participation shape policy effectiveness and environmental outcomes. Table 4 presents survey results on community views regarding forest conservation strategies.
Table 4. Summary data showing community perceptions of the conservation strategies in the study


	Variable
	Response
	Doma n (%)
	Risha n (%)
	Odu n (%)
	Total n (%)

	Planting Trees
	Yes
	71 (85)
	77 (92)
	71 (85)
	219 (87)

	
	No
	13 (15)
	7 (8)
	13 (15)
	33 (13)

	Protect Desired Trees
	Yes
	80 (95)
	73 (87)
	81 (96)
	234 (93)

	
	No
	4 (5)
	11 (13)
	3 (4)
	18 (7)

	Protecting Forest Areas
	Yes
	81 (96)
	84 (100)
	84 (100)
	249 (99)

	
	No
	3 (4)
	0 (0)
	0 (0)
	3 (1)

	Clear Use Rights
	Yes
	64 (76)
	68 (81)
	77 (92)
	209 (83)

	
	No
	20 (24)
	16 (19)
	7 (8)
	43 (17)

	Forest Management
	Yes
	82 (98)
	76 (90)
	76 (90)
	234 (93)

	
	No
	2 (2)
	8 (10)
	8 (10)
	18 (7)

	Local Rules
	Yes
	82 (98)
	78 (93)
	84 (100)
	244 (97)

	
	No
	2 (2)
	6 (7)
	0 (0)
	8 (3)

	Protective Mechanisms
	Yes
	83 (99)
	75 (89)
	83 (99)
	241 (96)

	
	No
	1 (1)
	9 (11)
	1 (1)
	11 (4)

	Enacted and Enforced Laws
	Yes
	82 (98)
	82 (98)
	84 (100)
	248 (98)

	
	No
	2 (2)
	2 (2)
	0 (0)
	4 (2)

	Mapping and Inventory
	Yes
	76 (90)
	78 (93)
	78 (93)
	232 (92)

	
	No
	8 (10)
	6 (7)
	6 (7)
	20 (8)


Across the three forest reserves 87% of respondents indicated involvement in tree planting, but at a forest level, Risha showed the highest endorsement (92%) with Doma and Odu both at 85%. 
Overall, these findings suggest active community involvement in forest conservation activities. However, the decline in forest area reported in previous research on forest cover change (Chunwate et al., 2025b) indicates these efforts are not delivering the intended benefits, particularly for the Doma and Risha reserves. This raises concerns about the effectiveness of the conservation initiatives. In contrast, previous work has shown more positive results for Odu forest, with noticeable improvements in forest cover, suggesting successful local conservation practices (Chunwate et al., 2025b). The gap between reported community involvement and actual outcomes indicates underlying factors undermining conservation efforts, such as the effectiveness of government and local regulations and enforcement, monitoring and evaluation, external pressures, capacity and resources, and the community's socioeconomic context. Economic pressures may drive individuals to harm the forest despite a communal commitment to conservation, especially when alternative livelihoods are not provided to reduce reliance on forest resources. People can be simultaneously involved in activities that cause both deforestation and conservation.
The qualitative findings help to explain the reasons behind individual participation in conservation and mitigation measures to protect and preserve forests. Most responses pertained to knowledge acquisition and preservation of forest boundaries, implementation of community laws, a reduction or cessation of tree felling activities and an awareness of the significance of forest use and biodiversity conservation. From the KIIs, participants identified conservation measures to include community security guards, individual/community participation in tree planting, and economy tree plantation at home. In this sense, economy trees provide a sustainable source of fruits, wood and timber, for example, species such as baobab and mahogany (which are native) alongside more widely planted species such as mango, orange, teak and eucalyptus, all of which can underpin livelihoods. Growth of these trees fosters economic development by supporting local furniture-making, construction, carpentry and other industries (even though they are ultimately felled for these purposes). One of the participants in Risha said, “We always conserve economy trees in the forest. We don’t cut down economy trees- valuable species that give us things such as shea butter, locust beans, and mango trees. Additionally, we plant trees in our homes, not in the forest, such as mangoes, baobab, cashews, oranges, and more, to provide edible fruit and other benefits to the community and beyond” (Risha local people KII 005, June 2022). 
Other conservation strategies included the traditional use of spiritual measures to support forest conservation. FGD (Appendix C Table C1-C5) explained that masquerades help to conserve the forest. Masquerades are traditional ways where an object or person dresses in costumes and masks, often representing mythical or supernatural beings for various purposes and can involve performing rituals, dances, ceremonies, celebrations, and commemorations. Masquerades in forest reserves help preserve some part of these secret areas of the forest that they use to perform their rituals in, as they are held in undisclosed areas that are thought to invoke spiritual forces that deter unauthorised activities deemed harmful to the forest ecosystem. The belief that masquerades embody ancestral spirits or forest guardians is thus a deterrent against illicit activities within some parts of the forest, creating a sense of sacredness and respect for the natural environment. One of the local leaders in Odu Forest revealed that “For example, a shrine called ‘buka’ is inside the forest reserve to stop people from cutting down trees. Anyone who violates it will face consequences such as a beating, striking and so on. Again, our traditional security guards are around the reserve to protect it” (Odu Local Leaders KII 002, June 2022). Another participant stated that “We have community hunter guards attached with forest guards to safeguard the forest reserve” (Odu Local people KII 002, June 2022). However, some of the community still considered that there are no conservation measures for the gazetted forests. One of the KII participants in Odu Forest community stated that “There is no conservation measure in the gazetted forest reserve; we only plant valuable trees at home” (Odu Local people KII 003 June 2022).
These results offer valuable insights for policymakers, conservationists, and researchers working on sustainable conservation strategies, highlighting the need to manage diverse viewpoints and understandings. Findings revealed both the conservation strategies and barriers to effective conservation governance.
[bookmark: _heading=h.ox89lwqjc24v]3.2.1. Community perceptions on drivers and reasons for forest conservation in the study area 
Table 6 presents results that reflect perceptions on drivers of forest conservation. These include local development, conservation for income, and conservation of the carbon stocks provided by the gazetted forest reserves. Understanding of conservation perceptions regarding the drivers and reasons for forest conservation is crucial for addressing the concerns and needs of the local community in relation to conservation and sustainable development.
Table 6. Community perceptions on drivers and reasons for forest conservation in the study area 

	Variables
	Response
	Doma n (%)
	Risha n (%)
	Odu n (%)
	Total n (%)

	Conserve for Local Development
	Strongly Agree
	76 (91)
	84 (100)
	84 (100)
	244 (96)

	
	Agree
	7 (8)
	0 (0)
	0 (0)
	7 (3)

	
	Disagree
	1 (1)
	0 (0)
	0 (0)
	1 (1)

	Conserve for Income
	Strongly Agree
	63 (75)
	83 (99)
	68 (81)
	214 (85)

	
	Agree
	21 (25)
	1 (1)
	16 (19)
	38 (15)

	Conserve for Local Participation
	Strongly Agree
	62 (74)
	84 (100)
	71 (85)
	217 (86)

	
	Agree
	22 (26)
	0 (0)
	13 (15)
	35 (14)

	Conserve for Natural Environment
	Strongly Agree
	66 (79)
	83 (99)
	70 (83)
	219 (86)

	
	Agree
	18 (21)
	1 (1)
	13 (16)
	33 (13)

	
	Disagree
	0 (0)
	0 (0)
	1 (1)
	1 (1)

	Conserve for Community Land Rights
	Strongly Agree
	59 (70)
	82 (98)
	66 (78)
	207 (82)

	
	Agree
	23 (28)
	2 (2)
	15 (18)
	40 (16)

	
	Disagree
	2 (2)
	0 (0)
	0 (0)
	2 (1)

	
	Strongly Disagree
	0 (0)
	0 (0)
	3 (4)
	3 (1)

	Conserve for Carbon Stock
	Strongly Agree
	60 (72)
	79 (94)
	73 (86)
	212 (84)

	
	Agree
	24 (28)
	5 (6)
	10 (11)
	39 (15)

	
	Disagree
	0 (0)
	0 (0)
	1 (1)
	1 (1)

	Conserve for Solution to Land Conflict
	Strongly Agree
	59 (70)
	73 (86)
	73 (87)
	205 (81)

	
	Agree
	25 (30)
	8 (10)
	9 (11)
	42 (17)

	
	Disagree
	0 (0)
	0 (0)
	2 (2)
	2 (1)

	
	Strongly Disagree
	0 (0)
	3 (4)
	0 (0)
	3 (1)



Values represent the number of respondents (n) and their corresponding percentages (%) in each community indicating agreement levels on reasons for forest conservation.
Submissions across the three forest sites overwhelmingly indicated strong agreement (97%) that local development was the primary reason for forest conservation. A majority (86%) of respondents strongly confirmed that forest conservation is a source of income for their communities.
Conservation for local development shows support across all three reserves. Risha and Odu show unanimous strong agreement, while Doma has slightly less unanimous perception. For conservation for income, there is universal support, with Risha showing the highest strong agreement. Doma and Odu display varied responses between strong agreement and agreement. For natural environment preservation, strong support exists across all forests. Risha exhibits near-unanimous strong agreement, while Doma and Odu show more diverse perceptions. In relation to communities’ right to conserve forest, there is strong agreement across reserves. Risha shows strongest support, while Doma and Odu have mixed responses. Perceptions of carbon stock conservation show broad support across reserves. Risha shows strongest consensus, while Doma and Odu have varied responses. Odu shows most disagreement, from the household survey perspective. This suggests carbon stock conservation is supported as a reason for forest conservation, but with local differences in understanding or prioritization of its importance. Overall, perceptions indicate strong support for forest conservation across reserves, with variations in perceptions and priorities among communities, reflecting local concerns and circumstances. 
Qualitative insights from the stakeholders (KIIs) on why the gazetted forest should be conserved, highlighted environmental, ecological, political, social, cultural, and tourism reasons, among others. For example, one participant said “Our forests are the only place where our carbon is stored. For example, the forest influences the climate by regulating the micro-climate of an area where you have a lot of trees, and that is the only place where you still find water; ecosystem services are always available there. It protects biodiversity and serves as a means for the economy and livelihood of people; you can see how our forest is important in all these things” (Doma Local leader KII 002, June 2022. Another community stakeholder explained, “It is important to conserve forests to sustain the environment, such as preserve the wildlife there and the biodiversity too. Some of our people use it as a shrine for traditional rituals and ceremonies, protecting us from enemies who want to fight against our ancestral land. It can also serve as a tourist centre, especially if the wildlife is seriously conserved. It can act as a holiday resort, and people can visit for educational purposes. Therefore, I think the gazetted forest is conserved for political, social, cultural and tourist use with sources of livelihood” (Odu Local People KII 005, June 2022).
[bookmark: _heading=h.w0iblsatrvra]This section reveals a connection between forest conservation and local development, demonstrating that communities view conservation as essential for both the environment and their livelihoods. This understanding is crucial for integrating conservation efforts into broader development plans and promoting sustainable livelihoods. It also highlights the cultural significance of forests in local communities, including their role in traditional rituals and ceremonies to preserve forest areas. In summary, the section insights further emphasize the multifunctional importance of forests, ranging from environmental and economic benefits to cultural, social, and political significance. Together, these perspectives reinforce the critical need for continued conservation efforts tailored to the unique contexts and priorities of each community.
3.2.2. Community perceptions on concerns for the change and the future forest conservation in the study area 
Table 7 presents the results of the quantitative responses of the communities on their concerns about forest changes and the future conservation of gazetted forest reserves across three regions. Understanding communities’ perceptions of forest changes and future concerns is vital, as local populations are both stakeholders and stewards, offering insights into conservation attitudes and urgency that inform policies on forest sustainability.
Table 7. Community perceptions on concerns for the change and the future forest conservation in the study area 
	Variables
	Response
	Doma n (%)
	Risha n (%)
	Odu n (%)
	Total n (%)

	Concern about the Forest Change
	Being very concerned
	64 (76)
	65 (77)
	75 (89)
	204 (81)

	
	Being concerned
	20 (24)
	19 (23)
	09 (11)
	48 (19)

	
	Not concerned
	00 (0)
	00 (0)
	00 (0)
	00 (0)

	Future Concerns of the Forest Change
	A fair amount
	17( 21)
	10(12)
	03(04)
	30 (12)

	
	A lot
	67(79)
	73 (87)
	81(96)
	221(87)

	
	Not at all
	00 (0)
	01 (01)
	00 (0)
	01(01)



Over 85% of household survey respondents across the three forest reserve areas were concerned about the changes to the forest reserve (Table 7). Participants expressed significant worry about ongoing changes to the forest reserve, indicating widespread recognition and deep apprehension about its preservation. Concern levels varied across Doma, Risha, and Odu, with Odu showing the greatest concern. Most respondents indicated substantial concern for the future of the gazetted forest reserve across all three study areas. Future concerns aligned with current concerns but were most pronounced in Odu, followed by Risha and Doma. This heightened concern in Odu may be due to the cultural and traditional value of the forest and perceived vulnerability to change in the forest reserve.
When asked why they were very concerned about the change to the reserves in KIIs and FGDs, also considering future generations, most of the qualitative responses focused on loss of biodiversity (plants and animals), including loss of mammals, climate change concerns for future generations due to an increase in heat, environmental problems such as erosion and flooding, windstorms, and loss of forest resources. Other reasons include the reduction of fuelwood for energy use, loss of bush meat, loss of lumbering trees for future generations, loss of soil nutrients, exposing their local traditions and shrines, and loss of wildlife. For example, one participant said: “We worry about the loss of vegetal cover and loss of forest resources such as loss of important plants and animal species which are our sources of livelihood, showing us that there will be no vegetation soon for the future generation in this area” (Risha Local people KII 005 June 2022). Another participant added “I am seriously concerned because I am seeing desertification coming towards us here, an increase in heat, and a loss of biodiversity…this would affect future generations” (Doma Local people KII 005 June 2022). Another participant stressed the cultural tradition: “My concern for the change in the reserve covers is the exposure of our secret traditional worship places, which is dangerous for future generations to connect spiritually with our ancestors through the forest cover in our area” (Odu Local people KII 005 June 2022). Another concern added by one of the stakeholders was that “I and most of our community people have much concern about the change of the reserves because now there is no bush meat, not many trees anymore. There is a loss of biodiversity, and many benefits we use to drive from these reserves are not visible. For example, there is a decrease of wood for roofing shelters, fuelwood, and even soil nutrients that help our productivity in the forest are not supporting our growing crops again around these reserves” (Risha Local Leader KII 004, June 2022). Stakeholders pointed out that climate change scenarios worry them, particularly in terms of the impact on society and future generations: “We have concern due to the negative environmental impacts. The decrease of the reserve as the result of cutting down trees influences the high increase of heat which is a change in weather and climate change and leads to loss and extinction of plants and animals, and brings erosion and windstorms, which keep increasing… not like those days when we were younger when the reserve was not tempered. An increase of erosion and winds destroy crops, and climate change affects streams to make them dry up; these will harm the future generation and their sustainability” (Doma Local Leader KII 005, June 2022).
In summary, community members show deep concern about changes to gazetted forest reserves and their implications for future generations, particularly regarding biodiversity, environmental stability, and cultural traditions. The alignment of current and future concerns highlights communities' recognition of forests' vital role in their livelihoods and heritage, emphasizing the need for sustainable conservation to address these pressing issues.
[bookmark: _heading=h.vf9ai68icrap] 3.3. Community perceptions of forest management and sustainability in the study area
Table 7 presents the results of the communities’ options to support forest management and sustainability across the three study gazetted forests. Only those variables receiving responses in at least one community are shown. 
Table 8. Community perceptions of options for forest sustainability in the state.
	Variables
	Response
	Doma n (%)
	Risha n (%)
	Odu n (%)
	Total n (%)

	Tree Planting Campaigns
	Very important
	67 (80)
	75 (89)
	81 (96)
	223 (88)

	
	Important
	17 (20)
	09 (11)
	03 (04)
	29 (12)

	Individual Tree Plantation
	Very important
	58 (69)
	78 (93)
	79 (94)
	215 (85)

	
	Important
	25 (30)
	6 (7)
	05 (06)
	36 (14)

	
	Less important
	01 (01)
	00 (0)
	00 (0)
	01 (01)

	Private NGO Plantation
	Very important
	60 (71)
	81 (96)
	80 (95)
	221 (88)

	
	Important
	24 (29)
	03 (04)
	04 (05)
	31 (12)

	Stop Deforestation
	Very important
	66 (79)
	79 (94)
	79 (94)
	224 (88)

	
	Important
	17 (20)
	05 (06)
	05 (06)
	27 (11)

	
	Less important
	01 (01)
	00 (0)
	00 (0)
	01 (01)

	Alternative Fuelwood
	Very important
	63 (75)
	79 (94)
	78 (93)
	220 (87)

	
	Important
	19 (23)
	05 (06)
	05 (06)
	29 (12)

	
	Less important
	01 (01)
	00 (0)
	01 (1)
	02 (01)

	
	Not important
	01 (01)
	00 (0)
	00 (0)
	01 (01)

	Alternative Source of Livelihood
	Very important
	50 (59)
	60 (72)
	65 (77)
	175 (70)

	
	Important
	22 (26)
	20 (24)
	14 (17)
	56 (22)

	
	Less important
	08 (10)
	02 (02)
	03 (04)
	13 (05)

	
	Not important
	04 (05)
	02 (02)
	02 (02)
	08 (03)

	Community Forest Security
	Very important
	66 (80)
	81 (96)
	80 (95)
	227 (90)

	
	Important
	18 (20)
	03 (04)
	03 (04)
	24 (09)

	
	Less important
	00 (0)
	00 (%)
	01 (01)
	01 (01)

	Inputs Loan to Farmers
	Very important
	58 (69)
	82 (98)
	73 (87)
	213 (84)

	
	Important
	25 (30)
	02 (02)
	08 (09)
	35 (14)

	
	Less important
	01 (01)
	00 (0)
	03 (04)
	04 (02)



Participants expressed that sustainable options for the forest include tree planting campaigns, individual tree planting, private or NGO plantations, alternative sources of fuelwood and alternative energy, input loans to farmers, stopping deforestation, and community forest security (forest guards). The household questionnaire results (Table 8) indicate strong support for various forest conservation strategies. Community forest security is widely regarded as crucial for forest sustainability across all three areas, and 90% of the respondents expressed that community forest security is of utmost significance as it is the most effective approach to ensuring the sustainability of forest reserves. Halting deforestation is also considered highly important, with Risha and Odu showing stronger support compared to Doma. 
Household survey findings also demonstrate strong consensus regarding the importance of forest conservation measures. Respondents across all three sites identified community-based forest security as a critical strategy for ensuring long-term forest sustainability, with 90% indicating it as the most effective approach. Likewise, halting deforestation received substantial support, particularly in Risha and Odu, where levels of concern were higher than those reported in Doma. Tree planting campaigns, including private and NGO plantations, are viewed as significant by most respondents. Risha and Odu demonstrate greater enthusiasm for these initiatives compared to Doma. Alternative energy sources to reduce fuelwood dependency are generally considered important, though Doma shows less enthusiasm and more negative responses compared to Risha and Odu. This suggests potential challenges in implementing alternative livelihoods in Doma. Providing loans to farmers is widely supported as a strategy for promoting forest sustainability. Risha shows the highest level of support, followed by Odu and then Doma. The mixed responses underscore the need to enhance the clarity and detail of descriptions relating to the forest reserves and their surrounding communities, thereby enabling more accurate interpretation of conservation priorities.
Qualitative insights from the stakeholders in the KII reiterated that community security is very important as one of the traditional routes to conservation and sustainability. For example, a participant stated that “A shrine should be allowed inside the forest reserved by the community; this will stop people from cutting trees in the reserves. Any person that goes into the forest reserve area intending to destroy the trees in the reserve shall be revealed to the security guard, and the punishment will follow” (Odu local leader, KII 002, June 2022). 
The household survey indicated the importance of tree planting campaigns as an option for forest sustainability. A KII participant explained this further: “Yes, creating awareness, sensitising the communities on tree planting campaign, teaching the community how to plant trees, lecturing them about environment law, and getting them involved in planting a tree will go a long way in sustaining this forest for their use and for the future people” (Expert KII 004, July 2022). A member of the local community emphasized the role of collective responsibility, stating that, “The government, community and even individuals should encourage tree planting, particularly of indigenous species, for multiple benefits, while district heads should help in safeguarding the forest” (Local Community KII 005, June 2022). 
KIIs participants overall revealed broad support for initiatives aimed at promoting sustainable forest management. This highlights the perceived importance of coordinated efforts between citizens and administrative authorities in forest conservation. Similarly, community leaders underscored the significance of continuous sensitization and enforcement to preserve forest resources, noting that sustainable outcomes require active participation from all stakeholders.
In addition to local perspectives, expert informants stressed the role of non-state actors in promoting sustainable forest use. One expert respondent explained that “Non-Governmental Organizations can also help in organising seminars, free lectures, even free tree planting campaigns. They can help to sensitise people on how to minimise poaching in the forest or destruction of forest products, and support the sustainable use of forest resources” (Expert KII 003, June 2022). This reflects a recognition of NGOs as critical partners in awareness creation, capacity building, and conservation interventions.
The household survey underscored the importance of developing alternative livelihood options for forest-dependent households. KII participants further elaborated on this need. One community leader explained: "Government should provide employment opportunities such as eco-tourism services, community forest guarding schemes, agro-processing initiatives, loan and incentives, and employment in forest restoration and afforestation programmes that will benefit the people in the forest community areas. Such employment will reduce the rate of farming activities in the forest area. This will lead to generating income for the community as another alternative livelihood and the gazetted forest will be sustained” (Risha Local People KII 001, June 2022). These types of opportunities were viewed as capable of offering economic alternatives while simultaneously promoting forest conservation.
To reduce household reliance on forest resources for fuelwood, stakeholders also highlighted the importance of introducing modern energy solutions. According to one government official: “The community people should be provided with alternative sources of cooking energy and incentives such as electric cookers, stoves, or gas cylinders and taught how to use and sustain them, with proper monitoring and programmes for the protection of the gazetted forest, by adequately funding the monitoring of the forest” (Govt. Official KII 005, June 2022). Similarly, another participant argued that: “The government should ensure that all households in the forest-dependent communities and beyond can access cheap-priced gas cookers, electric stoves, and boilers. These energy sources should be sustainable and affordable, enabling people to switch from cutting down trees and using charcoal. This shift in energy sources could help protect the environment and preserve forests. It is also essential that the government enforces this existing national forest laws for protection and environmental conservation regulations, and takes action to secure the forests with additional forest guards” (Expert KII 004, July 2022). This again emphasises the need for stricter enforcement to prevent illegal tree felling and charcoal production.
In addition to energy alternatives, experts stressed that financial support mechanisms are crucial. As one expert noted: “Alternative means of subsistence should be provided for individuals and communities who rely on forest resources, such as loans or financial assistance, for example, micro-credit schemes, small business start-up grants, and support for market-linked livelihood enterprises, to reduce their dependence on cutting trees for fuelwood and charcoal production. These alternative sources of income could help alleviate the pressure on the forest and its resources” (Expert KII 002, July 2022).
The government participants outlined fundamental points for forest conservation and sustainability, noting the need for more deep-rooted change. One said: “All of us must stop business as usual. We need to start putting the right framework, the right institutional framework, in place, to see that we achieve what is called a greener environment. Green solutions and community participation and advocacy are key. More also, the community should be involved in developing their concept to participate in programmes that can help sustain our forest” (Govt. Official KII 005, June 2022).
The community stakeholders suggested enforcement of the laws and policy on forest conservation in the protected areas for their sustainability and this was supported by the qualitative data too. One of the KII participants stressed that “The community laws should be enforced more by the traditional ruler while Government should come and build a fence to cover the forest boundaries and promote them into a zoo, this would enhance their sustainability for now and for the future” (Risha Local People KII 002, June 2022). Another KII participant echoed “We must insist on setting up more active laws, and the community should be involved in the government's policy (Doma Local leader KII 003, June 2022). Another  expressed that “To ensure the long-term survival of our forests, we must take measures to safeguard them. This may involve erecting fences and using other machinery to protect the forest reserve. Furthermore, we need to increase the number of forest guards and review our policies to effectively implement and enforce the laws (community and government) already in place. We can utilise the resources available for sustainable forest conservation and management” (Expert KII 002, June 2022). 
Appendix B: Table B1-5 shows insights from FGDs across the three forest reserves. The discussions emphasised key themes, including livelihoods, forest security and conservation efforts, policy implementation, government intervention, and enforcement approaches for forest management and sustainability for the study area. In terms of differences in security measures, there are divergent approaches across the study locations. Odu stakeholders' FGD strongly advocated for fencing and strict local measures and government law enforcement, whereas Doma and Risha focused more on livelihood and community involvement and government law enforcement. Hunger and economic support mentioned in Risha uniquely linked deforestation to food insecurity, emphasising livelihood creation.
This analysis shows shared priorities and contextual differences in forest conservation strategies and sustainability and provides actionable steps for ensuring the long-term sustainability of the Doma, Risha, and Odu forest reserves. This highlights the need for a tailored approach combining local knowledge, community participation, community security, enforcement of government laws and policy on forest conservation, and NGO support, for sustainable outcomes.
4. Discussion and Implications of Findings
This section discusses the findings under headings that map onto the three specific objectives of the study. The analysis integrates community perceptions, institutional context, and implications for future forest governance in Nasarawa State.
4.1. Community Perceptions Regarding Ownership and Management of Gazetted Forests
Findings reveal contested views on forest reserve ownership. Although statutory law assigns ownership to the state government, many communities claim ancestral and customary rights. This duality has created ambiguity, weakened compliance, and reflects patterns across sub-Saharan Africa where unclear tenure undermines conservation (Minang et al., 2015; Mogaka, 2021; Nath & Magendran, 2021). Applying the Theory of Access, communities’ influence derives from their ability to use and benefit from forests rather than formal titles (Ribot & Peluso, 2003). Similar tensions in Uganda, South Africa, and Kenya show that exclusionary state control reduces cooperation and leads to resistance (Hamilton et al., 2000; Watts & Faasen, 2009; Brian et al.,  2020).
Clearer delineation of rights, participatory decision-making, and shared management mechanisms are therefore essential. Evidence from Mount Cameroon (Nvenakeng, 2015) demonstrates that centralised policies weaken community support, while co-governance structures enhance legitimacy. Meaningful roles for communities as forest guards, monitors, and participants in decision processes can strengthen compliance and reduce conflict. This aligns with studies emphasising that secure tenure, transparent communication, and recognition of local rights are crucial for effective protected area management (Hajjar & Oldekop, 2018; Measham & Lumbasi, 2013; Ma et al., 2025).
4.2. Community Involvement in Forest Conservation Activities in Nasarawa State
Although formal collaboration with government institutions is limited, communities actively engage in informal conservation practices rooted in cultural norms and livelihood needs. Tree planting, preservation of important tree species, fire prevention and sacred-site protection, as found in this research, align with successful community forestry models seen in Tanzania and Nepal (Blomley et al., 2019; Shrestha et al., 2023). However, these efforts in Nasarawa are fragmented, occur largely outside gazetted reserves, and lack institutional recognition or support. Economic pressures intensify the livelihood–conservation paradox, compelling reliance on forest resources even as communities attempt to preserve them.
Community-driven conservation is strongest on private lands through protection of economic trees such as shea, mango, cashew and baobab. Yet limited implementation of conservation inside reserves mirrors findings from other African and Asian protected areas where awareness does not translate into practice (Abdulaziz et al., 2015; Ma et al., 2025; Hassen et al., 2023). Declining forest conditions suggest weak motivation, conflicting interests, and insufficient institutional incentives. Effective conservation therefore requires integrating alternative livelihoods, agroforestry, sustainable charcoal production, and non-timber product processing, to reduce dependence. Community co-management models could enhance local control, improve welfare, and contribute to biodiversity and climate goals when supported with training and institutional coordination (Measham & Lumbasi, 2013; Quevedo et al., 2020). Collaborative governance is essential. Government must co-develop policies with communities, NGOs, and traditional institutions, ensuring shared responsibility, stronger enforcement, and improved monitoring (Amoah et al., 2022; Andrade & Rhodes, 2012), while NGOs can provide capacity-building, advocacy, and technical support (Kizigo et al., 2019). Such partnerships align local conservation efforts with national and global targets, including carbon stock preservation and the SDGs (United Nations, 2020; Carr et al., 2021).
4.3. Community Perceptions Regarding the Sustainability of Future Forest Management Practices
Despite pessimism about future forest conditions, attributable to limited institutional capacity, insufficient funding, and inadequate benefit sharing, communities express strong willingness to engage in co-management. Forest committees, local monitoring roles, and small-grant empowerment could usefully help to transform passive compliance into proactive stewardship (Andrade & Rhodes, 2012; Agrawal & Chhatre, 2006; Olalekan et al., 2019). Traditional forest security systems, such as cultural taboos, sacred sites, and community guards, have proven effective in Odu. These approaches mirror global evidence showing that integrating cultural knowledge enhances conservation and protects biocultural landscapes (Kizigo et al., 2019; Kikiloi et al., 2017; Gómez-Baggethun et al., 2010). Balancing traditional resource use with modern conservation goals sustains ecological integrity while preserving cultural identity (Das et al., 2024; Osipova et al., 2018; Adusei & Dunyah, 2016) and highlights the importance of combining modern conservation with local methods. This aligns with literature advocating traditional ecological knowledge in conservation and participatory management principles (Blomley et al., 2019; Shrestha et al., 2023; Ma et al., 2025). 
A major sustainability challenge is the lack of alternative livelihoods. Economic pressures drive unsustainable extraction across the study area. Diversification through eco-tourism, agroforestry, non-timber forest products, and sustainable agriculture can reduce forest dependence (Derkyi et al., 2013; Ahammad et al., 2019; Lepetu & Garekae, 2019). Strengthened enforcement combining community bylaws and government regulations can improve compliance (Lockwood, 2010; Sotirov et al., 2020; Amoah et al., 2022). Sustainable logging (selective and reduced-impact methods) and alternative energy options can also reduce pressure on reserves (Amoah et al., 2022; Houghton & Nassikas, 2018; Scheba & Mustalahti, 2015). Overall, integrating local knowledge, modern governance frameworks, and equitable enforcement is vital.
[bookmark: _heading=h.a3ks1s6kl3x]People of Nasarawa State depend on forests for timber, non-timber products, and traditional medicines, integrating these resources into their livelihood, economy, and cultural practices (Chunwate et al., 2025c). However, increasing pressure on these resources has raised conservation concerns among local communities. Stakeholders recommend strengthening forest law enforcement to curb deforestation practices identified in a previous study of this area (Chunwate et al., 2025a). This includes enhanced monitoring, penalties for illegal activities, and local community involvement in protected area enforcement. This need to integrate perspectives emphasises the importance of proper governance for forest conservation.  
 Conclusion
This study examined community perceptions of ownership, participation, and sustainability surrounding gazetted forest reserves in Nasarawa State, North Central Nigeria. The paper contributes new empirical findings that reveal local perspectives on forest management, providing insights for community conservation in developing countries and stakeholder support in co-management, particularly where forest depletion remains endemic. The findings reveal complex and overlapping understandings of forest ownership, where statutory government control coexists with deep-rooted customary claims and ancestral ties. Although legal frameworks assign ownership to the state, local communities continue to exercise practical authority through cultural norms, traditional leadership, and everyday management of forest resources. While many individuals reported involvement in conservation measures, evidence showed these lack a significant impact on the forest, despite community concerns about forest decline. Community emphasis on alternative livelihoods in Risha and Doma, traditional practices for forest security, and cultural practices like shrine establishment in Odu highlight the importance of combining modern and local conservation systems. Traditional practices such as sustainable harvesting and community-based governance could improve protected forest outcomes, though effectiveness remains untested in these reserves. 
Despite widespread awareness of conservation importance, poverty, weak institutional structures, and ambiguous tenure arrangements limit the effectiveness of formal management systems. Nonetheless, strong informal conservation practices, including community surveillance, tree planting, and the maintenance of sacred groves, demonstrate a persistent local commitment to environmental stewardship. Sustainable management of these reserves therefore depends on bridging the gap between statutory and customary governance through inclusive co-management that recognises local knowledge, clarifies tenure, and ensures equitable benefit-sharing. Strengthening collaboration between the Nasarawa State Forestry Commission, local councils, and traditional authorities, while diversifying livelihoods through activities such as agroforestry, beekeeping, and ecotourism, could reduce pressure on forest resources and foster trust between communities and the state. 
Although this research was constrained by limited demographic data and reliance on self-reported perceptions, its findings underscore the importance of integrating socio-cultural dynamics into conservation policy. Ultimately, ensuring the sustainability of Nasarawa’s gazetted forests requires governance models that are participatory, transparent, and rooted in the social realities of the people whose livelihoods depend on these landscapes. These measures are crucial in enhancing rural livelihoods while ensuring the long-term sustainability of the protected areas, so they continue to deliver benefits both locally and globally.
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Appendices
Appendix A: Sample of a Fieldwork Questionnaire.

HOUSEHOLD QUESTIONNAIRE SURVEY
INTRODUCTION		
This research is undertaken to collect data as part of a PhD degree programme at the University of York, UK, titled: Anthropogenic impact on gazetted forest reserves and implications for forest sustainability in Nasarawa State, Nigeria. The research is conducted by Chunwate Banki Thomas, a PhD student at the Department of Environment and Geography, University of York, along with research assistants from Nigeria. The research assesses land use change in forest reserves considering their implications for people. This research is funded by TETFUND Nigeria. The information is for academic and learning purposes only. 
As part of this research work, we are conducting a household survey in three geo-political zones of Nasarawa State: Doma gazetted forest reserve in the southern district, Risha in the north and Odu in the western part of Nasarawa State. We would like to ask you to participate. It will take around 40 minutes. 
We need to point out the following information so you can make an informed decision about whether you want to be involved: 
a. All your answers will be kept confidential and anonymous, so you cannot be identified from your answers
b. Your participation is entirely voluntary. We are unable to pay you for your participation in the questionnaire survey
c. The information you provide in your answers will be put together with the answers provided by other people and after analysing the data, we will publish the results in reports and scientific journals, as well as sharing the findings with policymakers 
d. All information you provide will be treated in compliance with the UK General Data Protection Regulation (GDPR) which we are required to follow by the funders. Only the project researchers will have access to the raw data
e. If there are any particular questions in the interview that you do not want to answer you can skip them. 
f. You can withdraw from the research at any time during data collection, up to the point that we start analysing the data. If you do decide to withdraw, we will delete all your answers. We will leave you our contact details in case you want to withdraw after we have left your area
Please can you confirm that you have understood the information that has just been read to you and let us know if you are willing to proceed with answering the questions?
Section A:
Ethical issues 
Q1) Do you consent to participate in this survey?
a) Yes
b) No
Q2) If No, do not continue …………………………………………………………………………………………………
 Would you agree to be contacted by one of the members of the research team following analysis of your answers to this survey, if there are opportunities for further participation in the project?
a. Yes
b. No
If Yes, state preferred contact details: 
…………………………………………………………………….
SECTION B: -
DEMOGRAPHY OF THE HOUSEHOLD RESPONDENT: - 
Q3) Name………………………………………
(Q4) Which tribe/ethnic group do you come from? 
38) Hausa [ ] 
39) Mada [ ] 
40) Alago[ ] 
41)  Gade [ ]
42) Other [ ], please specify ………………………
Q5) Contact details i.e (Settlement, Village and Local Government area)    …………………………………………………
Q6) Phone Number ………………………………………
 Q7) Sex: (a) Male [ ] (b) Female[ ] 
Q8) Age: (a) 18-35 [ ] (b) 36-55 [ ] (c) 56-75 [ ] (d) 76- above [ ]
Q9) What is your marital status
 Q10) Single [ ] (b) Married [ ] (c) Separated [ ] (d) Widowed [ ] (e) Divorced [ ]
Q11) What is the household’s main way of generating income in your area? 
 Salaried income [ ] Non salaried income [ ]
 Q12) How many households are living in the compound?
·  1-2 [ ] (b) 3-4 [ ] (c) 5-6 [ ] (d) 7-8 [ ] ( e) > 8 [ ] 
(f) Other [ ] If other please specify …………………………
Q13) What is your household’s monthly income range? 
1. Less than N20,000 [ ]
2. N21,000 – N40,000 [ ]
3. N41,000 – N60,000 [ ]
4. N61,000 – N80,000 [ ]
5. N81,000-N100,000 [ ]
6. Above N100,000 [ ]
7. Variable [ ] 
Q14) What is your main occupation? Farming [ ] Trading/business [ ] Artisan [ ] Civil service [ ] Government official [ ] Others [ ]. You may tick more than one option
Q15) What is the highest level of education in the household (a) No formal education [ ] (b) Primary education [ ] (c) Secondary education [ ] (d) Diploma [ ] (e) NCE [ ] (f) Degree [ ] (g) Other [ ] If Other, please specify …………………………………….
SECTION C: LAND USE AND GAZETTED FOREST CHANGE IN NASARAWA
Q16) Are you aware of the gazetted forest reserve in your community?
 Yes [ ] No [ ]
Q17) The Gazetted Forest reserved in your community is owned by who?
1. Communities [ ] b) State Government [ ] c) private owners d ) [ ] anybody [ ]
Q18) The gazetted forest reserve is Managed by;
 Community [ ] b) State Government [ ] c) private owners [ ] d ) individual [ ] 
Q19). What land use activities going on the gazetted forest reserved in your community? You may tick more than one option.
a) Agriculture [ ] b) Residential use c) Grazing [ ] d)Mining [ ] e) Hunting [ ] f) Fishing [ ] g) Infrastructural Development [ ] h) [ ] others specify…………….
Q20) Forest cover in the gazetted forest reserve in your community since 1966 has;
1. Decrease [ ] b) Increased [ ] c) stayed the same [ ] d) don’t know [ ] 
Q21) If the forest decreases what are the major drivers of forest change in your area? You may tick more than one option.
a) Agriculture expansion [ ] b) Construction c) Settlement [ ] d) lumbering [ ] e) charcoal/fuel wood [ ] f) Natural disaster or Climate Change [ ] g) Grazing [ ] h) [ ] Others specify…………………..
Q22). If the forest is increases what do think is the reason for the increased in your area? You may tick more than one option.
a) individual tree planting [ ] b Tree planting campaigns by the government [ ] Private NGO plantation [ ] Community participation in forest security and decision making [ ] Enforcing regulations to stop deforestation [ ] sustainable Agriculture practices [ ] Non of the above [ ]
Q23) Do the people in your area require any permission to harvest in the forest reserve? Yes [ ] No [ ]
Q24). If yes who give the permission? a) Government [ ] b) Community leaders [ ] c) Non of the above
Q25) If no why ………………………………………………………………………………………………….
………………………………………………………………………………………………….
Q26) What type of crops do you cultivate in your area? You may tick more than one option
· Yam [ ] Cassava b)[ ] Maize [ ] c) Guinea corn [ ] d)Melon e)Millet [ ] Groundnut [ ] beniseed [ ] others [ ] Specify………….

SECTION E. FOREST RESOURCES USE AND DRIVERS OF CHANGE
For the following questions please Indicate your answers by choosing an appropriate response to each statement using the formats below
	Statement
	SA (5)
	A (4)
	D (2)
	SD (1)
	NAD (3)

	Q27. Gazetted forests in Nasarawa State are effectively managed.
	
	
	
	
	

	Q28. People in Nasarawa State rely on forest resources for livelihood.
	
	
	
	
	

	Q29. People who live closer to the forest use forest resources more.
	
	
	
	
	

	Q30. The future of gazetted forests in Nasarawa State is safe.
	
	
	
	
	


Note. SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree; NAD = Neither Agree nor Disagree.
Indicate by scoring the under-listed options on importance of forest to you and society. (Please, find the key for scoring; 5 = of very importance; 4= of importance; 3 = less importance 2= Not importance; 1= No idea) You may tick more than one option as you perceived.

	Q31) How important is the forest in terms of the following benefits to you and your household?
	Very Important (5)
	Important (4)
	Less Important (3)
	Not Important (2)
	No Idea (1)

	a) Provision of edible food (fruits, yams, green leaves)
	
	
	
	
	

	b) Source of income (fuelwood, charcoal production, lumbering)
	
	
	
	
	

	c) Conversion for agriculture
	
	
	
	
	

	d) Medicinal plants
	
	
	
	
	

	e) Bush meat
	
	
	
	
	

	f) Traditional worship
	
	
	
	
	

	g) Regulating climate change
	
	
	
	
	

	h) Others (specify)
	
	
	
	
	



	Q32 ) What do you think is the importance of forests to wider society?
	Very Important (5)
	Important (4)
	Less Important (3)
	Not Important (2)
	No Idea (1)

	a) Source of rain
	
	
	
	
	

	b) Maintaining soil fertility
	
	
	
	
	

	c) Protection of biodiversity (plants and animals)
	
	
	
	
	

	d) Supplementing income
	
	
	
	
	

	e) Has no importance
	
	
	
	
	

	f) Hardwood for construction
	
	
	
	
	

	g) Medicinal plants
	
	
	
	
	

	h) Bush meat
	
	
	
	
	

	i) Edible items (fruits, yams, green leaves)
	
	
	
	
	

	j) Fuelwood/charcoal
	
	
	
	
	

	k) Source of fire
	
	
	
	
	

	l) Religious purposes
	
	
	
	
	

	m) Climate regulation
	
	
	
	
	

	n) Educational purposes
	
	
	
	
	

	o) Recreation
	
	
	
	
	

	p) Others (specify)
	
	
	
	
	



Q33) Do you face any challenges in terms of forest resources harvesting in the forest?
· Yes [ ] (b) No [ ] (c) Don't know [ ]  (d) N/A [ ]
Q34) If Yes, what type of challenge do you face?
a) Govt. enforcement of forest law by forest guard [ ] b) Traditional forest law restriction [ ]
c) fear of dangerous wild animals [ ] d) ancestral spiritual calamity from the forest [ ] e) fear of criminal hide out g) others [ ] specify……………..
Q35) If no why…………………………………………………………………………………

SECTION F. FOREST CONSERVATION MEASURE AND MANAGEMENT IN THE COMMUNITY 
Indicate by choosing the appropriate response to the questions below 
Q36) Do you participate in the following conservation measures for forest management: -
a) Planting of trees Yes [ ] No [ ] 
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation ………………………………………………………………………………………………………………………………………………………………………………
b. Protecting certain desired (patches of) tree in the forest to promote natural regeneration Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
……………………………………………………………………………………………….
……………………………………………………………………………………………….
c. Protecting areas of forest for environmental services, like water catchment Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 e. Establishing clear use rights for a limited number of people to particular forest products (e.g. honey) trees Yes [ ] No [ ] 
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 f. Extension/education about forest management Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
g. Use of local rules guiding conservation Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation)
………………………………………………………………………………………………………………………………………………………………………………
 h. Use of protective mechanism Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 i. Enacted and enforce law (e.g. no bush burning in or near the forest) Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 j. Mapping/inventory forest resources Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
……………………………………………………………………………………………………………………………………………………………………………………………………
	Q35) To what extent do you think the change in the gazetted forest reserve have impacts on the environment for the following statement;
	SA (5)
	A (4)
	D (2)
	SD (1)
	NAD (3)

	a) Loss of biodiversity (plants and animal species)
	
	
	
	
	

	b) Increased bare surfaces (erosion, flooding)
	
	
	
	
	

	c) Increased greenhouse gas emissions (heat)
	
	
	
	
	

	d) Influence on climatic change (rainfall, sunshine)
	
	
	
	
	

	e) Reduced crop production (soil fertility, food security)
	
	
	
	
	

	f) Others (specify)
	
	
	
	
	


Note. SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree; NAD = Neither Agree nor Disagree.
Indicate by choosing the appropriate response to the questions below 
Q36) Do you participate in the following conservation measures for forest management: -
a) Planting of trees Yes [ ] No [ ] 
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation ………………………………………………………………………………………………………………………………………………………………………………
b. Protecting certain desired (patches of) tree in the forest to promote natural regeneration Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
……………………………………………………………………………………………….
……………………………………………………………………………………………….
c. Protecting areas of forest for environmental services, like water catchment Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 e. Establishing clear use rights for a limited number of people to particular forest products (e.g. honey) trees Yes [ ] No [ ] 
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 f. Extension/education about forest management Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
g. Use of local rules guiding conservation Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation)
………………………………………………………………………………………………………………………………………………………………………………
 h. Use of protective mechanism Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 i. Enacted and enforce law (e.g. no bush burning in or near the forest) Yes [ ] No [ ]
If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
………………………………………………………………………………………………………………………………………………………………………………
 j. Mapping/inventory forest resources Yes [ ] No [ ]
 If yes, why? (add explanation
………………………………………………………………………………………………………………………………………………………………………………
If no, why not? (add explanation 
……………………………………………………………………………………………………………………………………………………………………………………………………
	37) To what extent do you think forests should be conserved for the following reasons;
	SA (5)
	A (4)
	D (2)
	SD (1)
	NAD (3)

	a) Promotion of local development
	
	
	
	
	

	b) Generation of income
	
	
	
	
	

	c) Promotion of local participation
	
	
	
	
	

	d) Improvement of the natural environment
	
	
	
	
	

	e) Enhancement of community land rights
	
	
	
	
	

	f) Enhancement of carbon stock (more trees)
	
	
	
	
	

	g) Solution for land ownership conflict
	
	
	
	
	


Note. SA = Strongly Agree; A = Agree; D = Disagree; SD = Strongly Disagree; NAD = Neither Agree nor Disagree.
SECTION G. A Sustainable Forest /Vegetation option in Nasarawa State.
Indicate by scoring the under-listed options on importance of forest to you and society. (Please, find the key for scoring; 5 = of high importance; 4= of importance; 3 = less importance 2= Not importance; 1= No idea) 
	· How important are the following options for forest sustainability in the State

	5 (Very Important)
	4 (Important)
	3 (Less Important)
	2 (Not Important)
	1 (No Idea)

	a) Tree planting campaigns by the government
	
	
	
	
	

	b) Individual tree plantations
	
	
	
	
	

	c) Private NGO plantations
	
	
	
	
	

	d) Enforcement of regulations to stop deforestation
	
	
	
	
	

	e) Provision of alternative sources of cooking fuelwood
	
	
	
	
	

	f) Alternative sources of livelihood
	
	
	
	
	

	g) Community participation in forest security and decision-making
	
	
	
	
	

	h) Provision of farm inputs and loans to farmers by the government
	
	
	
	
	



Indicate by ticking the under-listed options on the concerned on the change to the forest 
5 = Very Concerned, 4 = Concerned, 3 = Less Concerned, 2 = Not Concerned, 1 = No Idea.

	Question
	5
	4
	3
	2
	1

	Q39. How concerned are you about any changes to the gazetted forest?
	
	
	
	
	


Why? (add explanation)
..............................................................................................................................................................................
..............................................................................................................................................................................
Note. Respondents were encouraged to explain their level of concern in open-ended form.
Indicate by ticking the level of future concerned of the forest in the study are using the following scale; 
5 = A lot, 4 = A fair amount, 3 = Not very much, 2 = Not at all, 1 = N/A.

	Question
	5
	4
	3
	2
	1

	Q40. How concerned are you about the future of the forest in the state?
	
	
	
	
	


Why? (add explanation)
............................................................................................................................................................................………………….
This is the end of the questionnaire exercise. Please, do you have any questions to ask us or comments? If not, thank you so much for participating and your precious time.



SECTION H: INTERVIEW PROTOCOL AND QUESTIONS
INTRODUCTION	
This research is undertaken to collect data as part of a PhD degree programme at the University of York, UK, titled: Anthropogenic impact on gazetted forest reserves and implications for forest sustainability in Nasarawa State, Nigeria. The research is conducted by Chunwate Banki Thomas, a PhD student at the Department of Environment and Geography, University of York, along with research assistants from Nigeria. The research assesses land use change in forest reserves considering their implications for people. This research is funded by TETFUND Nigeria. The information is for academic and learning purposes only. 
As part of this research work, we are conducting interviews survey in three geo-political zones of Nasarawa State: Doma gazetted forest reserve in the southern district, Risha in the north and Odu in the western part of Nasarawa State. We would like to ask you to participate. It will take around 40 minutes. 
We need to point out the following information so you can make an informed decision about whether you want to be involved: 
a. All your answers will be kept confidential and anonymous, so you cannot be identified from your answers
b. Your participation is entirely voluntary. We are unable to pay you for your participation in the questionnaire survey
c. The information you provide in your answers will be put together with the answers provided by other people and after analysing the data, we will publish the results in reports and scientific journals, as well as sharing the findings with policymakers 
d. All information you provide will be treated in compliance with the UK General Data Protection Regulation (GDPR) which we are required to follow by the funders. Only the project researchers will have access to the raw data
e. If there are any particular questions in the interview that you do not want to answer you can skip them. 
f. You can withdraw from the research at any time during data collection, up to the point that we start analysing the data. If you do decide to withdraw, we will delete all your answers. We will leave you our contact details in case you want to withdraw after we have left your area
g. Do you have any questions you would like to ask us about the study before you decide whether to go ahead?
INTERVIEW QUESTIONS FOR COMMUNITY PEOPLE
a. Where do you live and how long have you lived here?
b. What is your occupation?
c. Are you aware of the gazetted forest reserve?
d. Have you noticed any changes to the gazetted forest reserve in your area over the past 20 years?
e. What benefits does the forest provide to you?
f. What benefits do you think the forest provides to the community?
g. What do you think is the importance of gazetted forests to society?
h. Do you think there are any environmental impacts from cutting down trees? If so, what?
i. Do you think there are any environmental impacts from cutting down trees? If so, what?
j. Can you tell me about any traditional laws that safeguard the forest in this area?
k. Can you also tell me about any government laws that safeguard the forest in this area? 
l. Can you tell me about any community conservation measures for the forest reserve?
m. Do you have any concerns about any changes to the forest and why?
n. What do you think needs to be done to address the major concerns you have about the future of the forest?
 INTERVIEW QUESTIONS FOR GOVERNMENT OFFICIALS 
a. Do the Ministry of Environment legally bound to protect the gazetted forest reserve?
b. What laws do the ministry have to manage and protect the gazetted forest reserve?
c. Are these laws being apply and enforce on the gazetted forest reserves area?
d. Do you think the gazetted forest reserve has changed over the last 20years ago?
e. What do you think caused these changes?
f. Why do you think the gazetted forests reserve should be conserve?
g. What is the role of state forestry department on the gazetted forest reserve?
h. What are the main three challenges in managing and conserving forest reserves in the state?
i. Do you think the budget allocation to the state forestry department is adequate to allow you to manage these challenges?
j. Does the state forestry conduct an annual survey and boundary demarcation on the gazetted forest reserves?
k. Are these laws being apply and enforce on the gazetted forest reserves area?
l. What do your ministry doing to safeguard the gazetted forest reserves in the state?
INTERVIEW QUESTIONS FOR EXPERT 
Can you tell me about gazetted forests in Nigeria?
a. What do you think about the ownership and tenure system of the gazetted forest reserve in Nasarawa State?
b. Do you think this forest has changed in the last 20years and if so, how has they changed?
c. What do you think are the activities that may cause the change in the gazetted forest reserve in the State?
d. What do you think are the impacts of these activities on the forest change and on the environment?
e. Can you tell me about any traditional laws that safeguard the forest in Nasarawa state?
f. Can you also tell me about any government laws that safeguard the forest in this area?
g. Do you think these rules and regulations are enforced effectively in the communities of the state and if so why? 
h. As an Expert or NGO what role do you play in Environmental conservation?
i. Do you think conservation of the forest is important to society and why?
j. Can you tell me about conservation measures to put in place for the forest reserve in the state?
k. Do you think the gazetted forests reserves in Nasarawa State are effectively managed? if not why?
l. Tell me about what needs to be done to safeguard the forest for the future generation
SECTION I: FOCUS GROUP DISCUSSION PROTOCOL AND QUESTIONS

INTRODUCTION
This research is undertaken to collect data as part of a PhD degree programme at the University of York, UK, titled: Anthropogenic impact on gazetted forest reserves and implications for forest sustainability in Nasarawa State, Nigeria. The research is conducted by Chunwate Banki Thomas, a PhD student at the Department of Environment and Geography, University of York, along with research assistants from Nigeria. The research assesses land use change in forest reserves considering their implications for people. This research is funded by TETFUND Nigeria. The information is for academic and learning purposes only. 
As part of this research work, we are conducting FGD in the three geo-political zones of Nasarawa State: Doma gazetted forest reserve in the southern district, Risha in the north and Odu in the western part of Nasarawa State. We would like to ask you to participate. It will take around 40 minutes. 
We need to point out the following information so you can make an informed decision about whether you want to be involved: 
h. All your answers will be kept confidential and anonymous, so you cannot be identified from your answers
i. Your participation is entirely voluntary. We are unable to pay you for your participation in the questionnaire survey
j. The information you provide in your answers will be put together with the answers provided by other people and after analysing the data, we will publish the results in reports and scientific journals, as well as sharing the findings with policymakers 
k. All information you provide will be treated in compliance with the UK General Data Protection Regulation (GDPR) which we are required to follow by the funders. Only the project researchers will have access to the raw data
l. If there are any questions in the interview that you do not want to answer you can skip them.
m. You can withdraw from the research at any time during data collection, up to the point that we start analysing the data. If you do decide to withdraw, we will delete all your answers. We will leave you our contact details in case you want to withdraw after we have left your area
n. Do you have any questions you would like to ask us about the study before you decide whether to go ahead?

FOCUS GROUP DISCUSSION QUESTIONS FOR COMMUNITY PEOPLE    
1. Have forest reserves changed in your area between the 1960s and 2000? What about between 2000-2022? How have they changed in terms of (Size, quality/quantity, and composition)?
 2. What do you think are the drivers that cause the forest the changes between these years?
3. Do the change affect trees and animal species on the forest reserve? If so, how?
4. Can you tell me about trees and animal species in the forest between the 1960s and 2000, what about 2000-2022?
5. What do you think are the effects of forest changes on the environment?
6. Are there challenges that affect implementation of the extant strategies and regulations? How might these be addressed?
7. What policy do you think is needed to address the forest conservation challenges and why?
8. What do we need to be doing for the sustainability of these forest reserves for future generations?	
FOCUS GROUP DISCUSSION QUESTIONS FOR GOVT. OFFICIAL AND EXPERT	                     
1. Do you think gazetted forest reserves have changed in Nasarawa state between the 1960s and 2000? How about between 2000-2022? How did it change in terms of (Size, quality/quantity, and composition)? 
2. What do you think are the drivers that might have caused the gazetted forest change between the 1960s -2000? How about 2000-2022?
3. How does the change affect tree and animal species on the forest reserve? between the 1960s and 2000, what about 2000-2022?
4. Do you think trees and animal species in the forest between the 1960s and 2000 have also been affected? What of 2000-2022?
5. Can you tell me about the environmental impacts of the forest change? 
6. what do you think are the challenges that affect the implementation of the extant strategies and regulations? How might these be addressed? 
7. Can you tell me about the policy you think is needed to address the forest conservation challenges and why?
8. What do we need to be doing for the sustainability of these forest reserves for future generations? 


Appendix B.  Socio-Economic Characteristics of Respondents 
	Variables
	Responses
	Doma
	Risha
	Odu
	Total

	Sex
	Female
	10 (12%)
	17 (20%)
	14 (17%)
	41 (16%)

	
	Male
	74 (88%)
	67 (80%)
	70 (83%)
	211 (84%)

	Age Range (Years)
	18–35
	19 (23%)
	20 (24%)
	21 (25%)
	60 (23%)

	
	36–55
	52 (62%)
	38 (45%)
	28 (33%)
	118 (47%)

	
	56–75
	12 (14%)
	20 (24%)
	28 (33%)
	60 (24%)

	
	76 & above
	1 (1%)
	6 (7%)
	7 (9%)
	14 (6%)

	Marital Status
	Married
	80 (95%)
	82 (98%)
	72 (86%)
	234 (92%)

	
	Single
	4 (5%)
	2 (2%)
	6 (7%)
	12 (5%)

	
	Divorced
	0 (0%)
	0 (0%)
	1 (1%)
	1 (1%)

	
	Widowed
	0 (0%)
	0 (0%)
	5 (6%)
	5 (2%)

	Source of Income
	Non-salaried
	82 (98%)
	81 (96%)
	76 (90%)
	239 (95%)

	
	Salaried
	2 (2%)
	3 (4%)
	8 (10%)
	13 (5%)

	Monthly Income (₦)
	Above 100,000
	5 (6%)
	0 (0%)
	3 (4%)
	8 (3%)

	
	81,000–100,000
	12 (14%)
	2 (2%)
	1 (1%)
	15 (6%)

	
	61,000–80,000
	10 (12%)
	9 (11%)
	4 (5%)
	23 (9%)

	
	41,000–60,000
	8 (10%)
	16 (19%)
	14 (17%)
	38 (15%)

	
	21,000–40,000
	36 (43%)
	24 (29%)
	25 (30%)
	85 (34%)

	
	Less than 20,000
	13 (15%)
	33 (39%)
	37 (43%)
	83 (33%)

	Household Size
	1–2
	0 (0%)
	7 (8%)
	5 (6%)
	12 (5%)

	
	3–4
	11 (13%)
	20 (24%)
	12 (14%)
	43 (17%)

	
	5–6
	21 (25%)
	37 (44%)
	20 (23%)
	78 (31%)

	
	7–8
	28 (33%)
	11 (13%)
	19 (23%)
	58 (23%)

	
	8 and above
	24 (29%)
	9 (11%)
	28 (33%)
	61 (24%)

	Main Occupation
	Civil Servant
	2 (2%)
	1 (1%)
	6 (7%)
	9 (4%)

	
	Farming
	52 (62%)
	68 (81%)
	61 (73%)
	181 (72%)

	
	Farming & Artisan
	9 (11%)
	6 (7%)
	4 (5%)
	19 (6%)

	
	Farming & Civil Servant
	5 (6%)
	5 (7%)
	2 (1%)
	12 (5%)

	
	Farming & Fishing
	2 (2%)
	0 (0%)
	0 (0%)
	2 (1%)

	
	Farming & Trading
	14 (17%)
	4 (5%)
	11 (13%)
	29 (12%)

	Level of Education
	Degree
	29 (35%)
	15 (18%)
	13 (16%)
	57 (22%)

	
	Diploma
	12 (14%)
	2 (2%)
	4 (5%)
	18 (7%)

	
	HND
	0 (0%)
	0 (0%)
	2 (2%)
	2 (1%)

	
	NCE
	10 (12%)
	12 (14%)
	28 (33%)
	50 (20%)

	
	No Formal Education
	5 (6%)
	3 (4%)
	7 (8%)
	15 (6%)

	
	Primary Education
	8 (9%)
	23 (27%)
	4 (5%)
	35 (14%)

	
	Secondary Education
	20 (24%)
	29 (35%)
	26 (31%)
	75 (30%)





Appendix Table C1. Doma Study Area – FGD Content Analysis Summary of Stakeholder Insights on Forest Reserves Management and Sustainability
	Participant Group
	Doma Key Insights from FGDs Content Analysis (Gazetted Forest Management and Sustainability)

	Local People (Doma)
	The community emphasized the urgent need to protect, and manage forests for future generations. Key suggestions include: Employing Forest Workers and Guards: Employ workers and enforce laws to prevent indiscriminate logging, ensuring only mature trees are cut while allowing younger ones to regenerate. Replanting Efforts: For every tree cut, replanting should be mandatory to sustain forest cover. Alternative Livelihoods: Provide alternative income sources (e.g., training in sustainable practices) and affordable cooking alternatives (like gas cookers) to reduce dependency on wood and forest exploitation. Government Support: The government must take proactive steps to reserve forests for future generations by implementing these measures effectively.

	Local Leaders (Doma)
	To promote sustainable forest management, it is recommended that individuals who cut down trees for fuelwood or timber should replace each tree with the planting of two or three new trees, as stipulated in the forest policy. This practice should be actively encouraged and enforced in forest-dependent communities. Another approach involves engaging community members to reflect on the environmental changes within their localities and collaboratively explore solutions. For instance, in Doma, large trees that once dominated the landscape are now absent, prompting the need for collective action to restore forest cover. This could involve consultation with key stakeholders, including women, youths, and farmers, to develop actionable recommendations for the state government.
The government is urged to initiate awareness campaigns and implement sustainable forest conservation programs, starting with communities in Doma, Obi, Keana, Lafia, and Awe local governments, and expanding to other areas. Additionally, lessons can be drawn from northern states such as Katsina, Jigawa, Kano, and others, where annual tree planting programs are effectively carried out. Conversely, Nasarawa State lacks adequate forest conservation programs despite its rich natural environment.
The inclusion of local communities in policymaking is deemed essential for achieving sustainable outcomes. Furthermore, providing alternative cooking technologies, such as gas cookers, could significantly reduce reliance on forest resources and mitigate deforestation in forest-dependent communities.



Appendix Table C2. Risha Study Area – FGD Content Analysis Summary of Stakeholder Insights on Forest Reserves Management and Sustainability
	Participants’ Group
	Risha Key Insights from FGDs Content Analysis (Gazetted Forest Management and Sustainability)

	Local People (Risha)
	The community emphasized the need for government intervention to improve welfare by establishing industries, providing livelihoods, and initiating tree-planting campaigns. They highlighted challenges such as elderly parents struggling with farming, women lacking economic opportunities, and insufficient access to capital or loans. These measures, they argued, would enhance quality of life, reduce reliance on reserve lands, and support health and economic stability.

	Local Leaders (Risha)
	The community emphasized the need for government support to provide tree seedlings, such as oranges, mangoes, and indigenous species, to benefit the community and promote sustainable livelihoods. Participants linked forest degradation to hunger, stating that lack of food forces individuals to exploit forest resources for survival. They highlighted that addressing hunger and providing alternative livelihoods are crucial for safeguarding forest reserves. Additionally, they called for the establishment of legal frameworks to protect planted trees from destruction, including measures to regulate Fulani herders' grazing practices. Ensuring long-term sustainability requires a focus on relief measures for future generations through livelihood support and environmental conservation.



Appendix Table C3. Odu Study Area – FGD Content Analysis Summary of Stakeholder Insights on Forest Reserves Management and Sustainability
	Participants’ Group
	Odu Key Insights from FGDs Content Analysis (Gazetted Forest Management and Sustainability)

	Local People (Odu)
	The community highlighted the need for afforestation and agroecology systems to address environmental challenges caused by deforestation. Participants emphasized that replanting efforts should be spearheaded by the government and community rather than individuals to prevent ownership disputes. Suggestions included the government providing seedlings, promoting tree planting, fencing forest reserves, and employing personnel to monitor and protect forests. Compensation for affected community members was proposed, with a transparent, inclusive system to distribute benefits fairly. Examples of effective policies, such as those in Benue State, were cited as models for achieving sustainable forest restoration and management. The importance of long-term solutions over temporary measures, such as providing gas or stoves, was also stressed

	Local Leaders (Odu)
	The local community members proposed several points for the gazetted forest management protection sustainability such as; Fencing: Installing fences around the forest to prevent unauthorized entry. Security Guards: Deploying security personnel to monitor and enforce forest protection laws, with strict consequences for violators. Government Laws: Establishing robust government-enforced laws to deter illegal activities, as local laws are often ignored. Violators of government laws could face imprisonment, which would discourage others. Outsourced Guards: Hiring guards from outside the community to ensure impartial enforcement of forest protection, avoiding biases arising from local relationships. Infrastructure Development: Building camps and facilities near the forest to support security and foster monitoring efforts. Reforestation: Encouraging tree planting by both the government and individuals to restore and preserve the forest ecosystem. These suggestions reflect a combination of physical barriers, law enforcement, and community-driven restoration efforts to safeguard the forest



Appendix Table C4. Expert and Government Official Stakeholder Insights from FGDs on Forest Reserves Management and Sustainability
	Participants’ Group
	 Key Insights from FGDs Content Analysis (Gazetted Forest Management and Sustainability)

	Experts 
	The expert's discussion highlights recurring challenges in environmental sustainability, particularly in Nigeria's policy implementation for energy and forest conservation. Despite existing policies and laws, enforcement remains weak. Government efforts in providing alternative energy sources are acknowledged but not widespread. Participants emphasise that Nigeria is effective in policy formulation but lacks proper execution strategies. They suggest the need for public awareness of efficient energy use. For example, proper gas usage techniques can extend fuel lifespan, reducing household costs. Sensitisation and education on energy efficiency are crucial for sustainable consumption. Perceived sustainable forest conservation strategies include protective measures such as fencing, surveillance, and forest guards. However, they added that sustainability requires community involvement alongside government efforts. Overall, the discussion underscores the gap between policy and implementation, emphasizing the need for government intervention, public sensitization, and stronger enforcement mechanisms to ensure sustainable energy use and forest conservation.

	Government Officials
	The FGD highlights the importance of livelihood and protecting forest reserves through physical barriers such as fences and wires, alongside technological measures and other security mechanisms that were suggested to safeguard the forest reserve. The stakeholder participants emphasised the role of forest guards and the need for proper enforcement of existing policies and laws. Emphasis on a key concern in the implementation process, ensuring sustainability in line with the national policies and laws that exist, and international frameworks such as the United Nations Earth Summit. The discussion underscores the necessity of collaborative efforts between the community and the government for effective and sustainable forest conservation and management with emphasis on joint responsibility in conservation efforts through both local and institutional frameworks.



Appendix Table C5. Comparative Summary of Stakeholder FGDs across Study Areas (Doma, Risha, and Odu)
	Stakeholder Group
	Doma Study Area
	Risha Study Area
	Odu Study Area

	Local People
	Need for forest guards, regulated logging, replanting, and alternative livelihoods.
	Need for government support in welfare, alternative income, and tree-planting campaigns.
	Demand for afforestation, agroecology, fencing, and fair compensation.

	Local Leaders
	Promote tree planting policies, community involvement, and government awareness programs.
	Address hunger as a root cause, provide seedlings, and establish legal frameworks for protection.
	Strong focus on security (fencing, guards), strict government laws, and reforestation programs.

	Government & Experts
	Weak policy implementation, need for law enforcement, alternative energy sources, and community inclusion.
	Need for stronger regulations, policy enforcement, and livelihood support.
	Stress on policy execution, community-government collaboration, security enforcement, and legal backing.
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