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 Abstract:  
Carbon financing has emerged as an important mechanism for promoting climate mitigation, forest 
conservation, and sustainable development. This study examines the Environmental and Socio-economic 
Sustainability of Carbon Financing Initiatives in Zambia’s Luangwa Valley, focusing on the Luangwa 
Community Forest Project, a regionally significant REDD+ initiative implemented in a biodiversity-rich area 
facing increasing ecological pressure. The study evaluates the project’s contribution to forest conservation, 
biodiversity protection, livelihood improvement, and community development, while identifying 
implementation challenges affecting long-term sustainability. Using a mixed-methods approach, data was 
collected through household surveys, focus group discussions, and semi-structured interviews with community 
members, carbon trading companies, conservation organizations, and government officials. Findings indicate 
that the LCFP contributes to reduced deforestation, habitat restoration, wildlife recovery, employment 
creation, livelihood diversification, and improved community infrastructure. However, concerns remain 
regarding governance weaknesses, uneven benefit distribution, land-use conflicts, human-wildlife conflict, 
and the depth of community participation. The study shows that carbon financing can support both 
environmental and socio-economic goals when guided by transparent governance, equitable benefit-sharing, 
and active local involvement. It recommends stronger institutional coordination, inclusive decision-making, 
and adaptive conservation strategies to enhance sustainable outcomes in the Luangwa Valley 
 
Keywords: Carbon financing, Environmental Sustainability, Socio-economic sustainability, Biodiversity.  

1. INTRODUCTION 
Carbon financing has become an important 
mechanism for reducing emissions and supporting 
conservation through instruments such as carbon 
credits [47], although its ability to achieve genuine 
sustainability in developing countries remains 
contested [31]. This study uses Zambia’s Luangwa 
Community Forest Project (LCFP) to assess 
environmental and socio-economic sustainability. 
The project combines biodiversity conservation with 
participatory forest management and livelihood 
improvement, yet faces land-use conflicts, limited 

community engagement, and uneven benefit 
distribution [36]. Because carbon projects can 
support sequestration and biodiversity while also 
causing habitat degradation or community 
displacement [3], their long-term viability depends 
on equitable benefit-sharing [36] and overcoming 
funding, technical, and stakeholder-participation 
barriers [3]. 
Background: Carbon financing generates and trades 
carbon credits to support greenhouse-gas reduction 
projects. It developed through frameworks such as 
the UNFCCC, Kyoto Protocol, Clean Development 
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Mechanism, and voluntary carbon markets, linking 
climate mitigation with sustainable development. 
However, concerns about greenwashing, weak 
governance, unequal benefits, and limited 
community participation show that effective projects 
must balance environmental integrity, social equity, 
and economic viability. The LCFP reflects this 
balance through REDD+, participatory forest 
management, and alternative livelihoods. 
Significance: The study evaluates how the LCFP 
contributes to sustainable forest management, 
biodiversity conservation, livelihoods, equity, and 
inclusive rural development. Its findings can inform 
carbon-financing policy and practice under 
Zambia’s climate commitments, Sustainable 
Development Goals, and Eighth National 
Development Plan. 
Problem statement: Although carbon financing is 
expanding, its capacity to deliver environmental 
integrity and socio-economic equity remains 
uncertain. Within the LCFP, uneven benefits, 
governance weaknesses, land-use conflicts, funding 
gaps, and inadequate stakeholder participation may 
undermine forest conservation, biodiversity 
protection, and community trust. This study 
therefore assesses the project through REDD+, 
CBNRM, and participatory-governance 
perspectives to identify conditions for inclusive and 
lasting sustainability. 
General Objective: To assess the environmental and 
socio-economic sustainability of carbon financing 
projects, with specific reference to the Luangwa 
Community Forest Project in Mambwe District, 
Zambia.  
Specific Objectives: To evaluate the environmental 
impacts of the Luangwa Community Forest Project, 
with particular attention to forest conservation and 
biodiversity protection, and to assess the 
socioeconomic benefits delivered to local 
communities through income generation, 
employment creation, and community development 
initiatives. In addition, the research seeks to examine 
the extent of community participation in benefit-
sharing processes within the LCFP, while also 
identifying the key challenges and opportunities that 
influence the long-term sustainability of carbon 
financing projects in rural Zambia.  

Research questions: What are the environmental 
impacts of the LCFP in terms of forest conservation 
and biodiversity protection, and what socio-
economic benefits has it provided to local 
communities in relation to income generation, 
employment creation, and community development 
initiatives? To what extent is there community 
participation in benefit-sharing within the LCFP, and 
what challenges and opportunities influence the 
long-term sustainability of carbon financing projects 
in rural Zambia?  
 
Theoretical/ Conceptual framework:  
  

 
Figure 1: theoretical/ conceptual framework 

2. LITERATURE REVIEW 
Carbon financing supports climate mitigation in 
developing countries by linking ecological protection 
with socio-economic development [6]. Mechanisms 
such as REDD+, the Clean Development 



International Journal of Advanced Multidisciplinary Research and Educational Development 
Volume 2, Issue 5 | September – October 2026 | www.ijamred.com 

ISSN: 3107-6513 

 

 

1038 
 

Mechanism, and voluntary carbon markets monetize 
emission reductions [30], but their sustainability is 
constrained by weak governance, limited regulatory 
oversight [23], and socio-economic inequality. 
Zambia’s LCFP illustrates both the potential and 
limitations of community-based natural resource 
management [11];[29]. Although carbon projects can 
reduce emissions and restore ecosystems [51];[21], 
concerns about additionality, permanence, and 
inadequate monitoring persist [26]. Benefits are also 
uneven because elite capture and the limited 
scalability of livelihood initiatives can restrict local 
gains [29];[48]. More broadly, gender inequality, 
insecure land tenure, limited local agency, and 
dependence on volatile carbon markets can weaken 
community empowerment. Ecologically, carbon 
priorities may overshadow biodiversity protection 
through monoculture plantations, habitat disruption, 
and insufficient monitoring. Long-term success 
therefore depends on transparent governance, 
equitable benefit-sharing, meaningful community 
participation, and sustained ecological oversight. 
Comparative analysis: African perspectives 
REDD+ combines land-use restrictions with 
incentives for sustainable practices through Payment 
for Ecosystem Services [16];[13]. However, 
restricted resource access, socio-economic 
vulnerability, and land-tenure conflicts can 
undermine forest-dependent livelihoods [4]. The 
Cancun Safeguards promote non-carbon benefits, 
but outcomes depend on strong safeguards and 
participatory, context-sensitive implementation [12]. 
Evidence from Brazil, Kenya, and Mozambique 
further shows that effective REDD+ requires robust 
institutions, inclusive participation, and sustained 
investment [32];[25], while elite capture, land-use 
conflicts, and ecological simplification remain 
persistent risks [4]. 
Zambian perspectives: Zambia’s REDD+ strategy 
promotes reduced deforestation and sustainable land 
use through the National REDD+ Action Plan and 
National Forest Monitoring System [43]. 
Community participation is advanced through 
initiatives such as the Zambia Integrated Forest 
Landscape Program [40], although local influence 
remains constrained by slow land-tenure reform 
[42]. Incomplete carbon accounting and fragmented 
legal enforcement also weaken implementation [28], 

while increasing private-sector involvement raises 
concerns that market priorities may overshadow 
community welfare [8]. 
Overall, carbon financing offers potential for climate 
mitigation and rural development, but its success 
depends on transparent governance, equitable 
benefit-sharing, and context-sensitive 
implementation. The LCFP reflects these 
opportunities and limitations, highlighting the need 
for localized, interdisciplinary research and adaptive 
approaches. 

3. METHODOLOGY 
The study used a mixed-methods design, combining 
qualitative and quantitative approaches for 
triangulation. It was conducted in the South 
Luangwa Valley and Lupande Game Management 
Area, with Mambwe District selected because it 
hosts REDD+ projects and faces biodiversity, 
deforestation, and socio-economic pressures. 
Participants included local communities, 
government agencies, NGOs, private-sector actors, 
and researchers involved in carbon trading and forest 
governance. Nsefu, Mnkhanya, and Jumbe 
chiefdoms were purposively selected, while 
stratified sampling ensured household 
representation across demographic and livelihood 
groups. Cochran’s formula indicated a minimum 
sample of 96 households; 101 were surveyed. 
Primary data came from semi-structured 
questionnaires and focus group discussions, while 
secondary data included official reports, policies, 
and databases from FAO, the World Bank, and 
national agencies. Qualitative data were analysed 
through content analysis and Braun and Clarke’s six-
step thematic approach, supported by document 
review. Quantitative survey data were processed in 
Microsoft Excel using totals and percentages. 
Findings were presented in tables, charts, and graphs 
to identify patterns in demographics, biodiversity, 
governance, community engagement, and benefit-
sharing. 

4. FINDINGS 
This section presents the environmental and socio-
economic findings through CBNRM, Environmental 
Justice Theory, and REDD+ frameworks. It begins 
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with the demographic profile of the 101 respondents, 
which provides context for interpreting the results. 

4.1 Demographic Characteristics   
4.1.1 Gender Distribution   
Gender distribution showed a relatively balanced 
sample, with females representing 52.5% (n = 53) 
and males 47.5% (n = 48), ensuring that perspectives 
from both groups were adequately captured in “fig. 
2”.  

 
Figure 2: gender distribution   

4.1.2 Age Distribution   
In terms of age, the largest proportion of participants 
fell within the 31–45 age bracket (47.5%), reflecting 
the most economically active and socially engaged 
segment of the population, followed by those aged 
18-30 (27.7%), whose views offered insight into 
emerging attitudes toward sustainability initiatives as 
shown in “fig. 3”.   

 

Figure 3: age distribution 

Respondents aged 46–60 accounted for 14.8%, while 
those aged 60 and above constituted 9.9%, 
contributing valuable long-term experiential 
perspectives.   

4.1.3 Marital Status   
Marital status data indicated that 67.3% (n = 68) of 
respondents were married, 26.7% (n = 27) were 
single, and 5.9% (n = 6) were widowed or widowers, 
highlighting household structures that may influence 
resource access, decision-making, and participation 
in community-based carbon financing projects as 
shown in “fig. 4” below.  

 
Figure 4: marital status    

4.1.4 Educational level   
Educational attainment levels showed that most 
respondents had completed secondary education 
(60.4%, n = 61), followed by 35.6% (n = 36) with 
tertiary education, while only 4.0% (n = 4) reported 
having no formal education as shown in “Table 1”.   

Table 1: educational level of respondents  

LEVEL   DESCRIPTION   COUNT    (%)  

Level 1  Never  been  to 
school   

4  4%  

52.50 % 
47.50 % 

Gender distribution  

Female 
Male 

28 

48 

15 
1 

18  -  30 31  -  45 46  -  60 61  -  80 

Age Distribution of Survey  
Participants   

Age Range 
  

Marital status of respondents  

26.70 % 

5.90 % 
67.30 % 

single  widowed  married  
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Level 2  
Primary and 
secondary 
education  
(1 to 12)  

61  60%  

Level 3  Tertiary education   36  36%  

This relatively high level of literacy and formal 
training suggests strong potential for informed 
engagement, effective participation in project 
activities, and leadership in environmental 
governance and sustainable development processes.  
NOTE: The following results are largely based on 
community perceptions and reported experiences, 
rather than direct measurement.  

4.2 Environmental impacts of the LCFP   
The findings show that an overwhelming majority of 
participants (98%) had observed notable 
environmental changes since the project’s inception.  
 

 

Figure 5: local biodiversity change since LCFP’s inception   

Respondents identified several positive outcomes, 
with the most frequently cited being increased forest 
cover (70%), habitat restoration and protection 
(70%), and the adoption of sustainable agricultural 
practices (70%). These improvements were 
complemented by the reappearance of wildlife (51%) 
and the resurgence of plant species (46%) in areas 
previously affected by biodiversity loss. Participants 

also highlighted specific environmental benefits, 
including reduced deforestation (58%), decreased 
soil erosion (54%), and enhanced land management 
practices. Despite these gains, the results also 
revealed unintended negative consequences 
associated with the project. A total of 61.4% of 
respondents reported experiencing adverse 
environmental impacts, primarily increased human– 
wildlife conflict (62%), crop raiding (24%), and 
general conflicts (22%) linked to the resurgence of 
wildlife populations and the restoration of wildlife 
corridors. These challenges were attributed to 
animals reoccupying areas near human settlements 
and agricultural fields, particularly within expanding 
forested REDD+ zones. Additionally, 16% of 
respondents noted reduced access to natural 
resources such as firewood and non-timber forest 
products due to conservation restrictions. “Table 2” 
below provides a comprehensive overview of both 
the positive and negative environmental impacts of 
the LCFP as perceived by community members 
during the survey. 

Table 2: environmental impacts of the LCFP 

Environmental aspect   Frequency   %  

Reappearance of wildlife   52  51%  

Resurgence of plant species   46  46%  

Increase in forest cover   71  70%  

Habitat  restoration  and 
protection   

71  70%  

Reduced deforestation   59  58%  

Decrease in soil erosion   55  54%  

Sustainable agriculture   71  70%  

Increase in human wildlife 
conflict  

63  62%  

Crop raiding   24  24%  

Conflicts   22  22%  

Reduced access to resources  16  16%  

The survey also revealed strengthened community 
capacity in natural resource management, with 93.1% 
of respondents expressing confidence in their ability 
to manage resources independently, a development 
attributed to training and awareness initiatives 

98 % 

2 % 

Have you observed any changes  
in local biodiversity since the 

LCFP started? 

Yes No 
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introduced through the project, while only 6.9% 
reported lacking such confidence.  

4.3 Socio-economic benefits of the LCFP  
The study also assessed its socio-economic benefits, 
which respondents widely acknowledged across 
multiple dimensions. “Table 3” below presents the 
community development initiatives identified by 
respondents as being supported by the Luangwa 
Community Forest Project (LCFP).  

Table 3: community development initiatives supported by the LCFP 

Community  
development initiative   

Number  of 
respondents   

%  

Schools   72  71%  

Health clinics   23  23%  

Employment   97  96%  

Infrastructure  
development  (Houses 
for  scouts, 
 shelters, CRB 
offices, etc)  

22  22%  

Livelihood projects 
(Bee keeping, Goat 
rearing, Poultry, 
Cooperatives, savings 
groups, etc)   

75  74%  

Boreholes   43  43%  

Employment creation emerged as the most frequently 
cited benefit, reported by 96% of participants, 
reflecting both direct and indirect job opportunities 
through roles such as community scouts and positions 
under Bio-Carbon Partners. Additionally, 74% of 
respondents noted the introduction of livelihood 
initiatives, including beekeeping, poultry and goat 
rearing, cooperative development, and women’s 
savings groups, although 24.8% indicated that these 
activities were limited in scope and did not reach the 
entire community, and only 0.9% reported no 
income-generating opportunities at all. Infrastructure 
development was also highlighted, with school 
construction (71%) and borehole installation (43%) 
identified as key interventions that improved access 
to education and clean water, alongside support for 
health clinics (23%) and the construction of 

community facilities such as scout houses, shelters, 
and CRB offices (22%). Overall, the socio-economic 
impact of the LCFP was viewed positively, with 
75.2% of respondents strongly agreeing and 18.8% 
somewhat agreeing that the project had enhanced 
community well-being, while only 1% perceived its 
impact as negative as shown in “fig.6”.  
 

 
Figure 6: overall socio-economic impact of the LCFP  

4.4 Level of community participation in benefit 
sharing within the LCFP  
The study also assessed the level of community 
participation in benefit-sharing within the LCFP, 
revealing exceptionally high involvement in project-
related decision-making. The figure below shows the 
level of community involvement in LCFP decision-
making. 

 

Figure 7: community involvement in the LCFP’s decision-making 

75.20 % 

18.80 % 

5 % 1 % 

How would you rate the overall socio - 
economic impact of the LCFP on your  

community? 

Very positive Somewhat positive 

Neutral Negative 
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A total of 99% of respondents reported participating 
in these processes, with 79.6% indicating full 
involvement and 19.4% partial engagement, while 
only 1% had not participated at all. Awareness of 
project benefits was also strong, as most 
respondents strongly agreed that they were well 
informed, primarily through radio programs, 
Community Resource Board (CRB) meetings, and 
communication from traditional leaders. Regarding 
the fairness and transparency of benefit-sharing 
mechanisms, 68.3% of participants viewed the 
system as fair and transparent, whereas 14.9% 
believed it was not, and 16.8% were unsure.   
 

 
Figure 8: fairness and transparency in the LCFP benefit sharing 

Those uncertain cited concerns such as favoritism, 
limited access to project information, and general 

lack of awareness. Despite high participation and 
awareness levels, several challenges in accessing 
benefits were identified. The most frequently 
reported issue was the lengthy and complex 
procedures required, which many felt were overly 
bureaucratic and favoured individuals with higher 
literacy levels. Additional challenges included long 
distances to benefit-related infrastructure and 
interpersonal conflicts between villages, particularly 
where shared resources were involved. 
4.5 Challenges and opportunities that affect the 
long-term sustainability of the LCFP  
The study further examined the challenges and 
opportunities influencing the long-term sustainability 
of the LCFP. Governance emerged as the most 
significant challenge, identified by 85% of 
respondents, followed by funding inconsistencies 
(44%) and community engagement difficulties 
(15%). Additional barriers included continued 
community dependence on forest resources (56%), 
resistance from traditional leaders (47%), and land 
ownership disputes among chiefdoms (43%), all of 
which were compounded by traditional land-use 
norms (21%) that often conflict with conservation 
objectives. “Table 4” below provides a 
comprehensive overview of the perceived challenges 
and opportunities influencing the sustainability of the 
LCFP, as reported by community members and 
stakeholders during the survey.  

Table 4: challenges and opportunities influencing the LCFP’s long-term 
sustainability 

Challenges/Opportunities  No. 
respondents  

% 

Governance issues  86 86% 
Community engagement 
challenges   

15 15% 

Funding inconsistencies  44 44% 
Community dependency 
on forest resources  

57 57% 

Resistance from traditional 
leaders  

47 47% 

Land ownership disputes  43 43% 
Traditional land use norms  21 21% 

Evolving environmental 
policies and reporting 
standards  

5 5% 

Volatile carbon offset 
markets  

8 8% 

Language barrier  15 15% 
Youth involvement  43 43% 
Expansion of livelihood 
projects 

31 31% 

Recognition of available 
ecological areas suitable 
for REDD+ 
implementation  

27 27% 

Growth of international 
carbon markets  

22 22% 
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Training of more lead 
farmers  

29 29% 

Leveraging the global and 
national momentum 
toward green economy 
transitions  

26 26% 

Policy advocacy with 
government institutions  

11 11% 

Other concerns included evolving environmental 
policy requirements (5%), carbon market volatility 
(8%), and language barriers (15%). Despite these 
challenges, respondents highlighted several 
opportunities to strengthen sustainability, including 
increased youth involvement (43%), expansion of 
livelihood projects (31%), and the availability of 
ecological areas suitable for REDD+ activities 
(27%). Further opportunities included training more 
lead farmers (29%), growth in international carbon 
markets (22%), and alignment with national and 
global green-economy transitions (26%), while 11% 
pointed to policy advocacy as a means of enhancing 
institutional support. The findings also indicated 
moderate perceptions of stakeholder collaboration, 
with 55.4% affirming effective cooperation among 
communities, government, NGOs, and private actors, 
though 42.6% were uncertain and 2% perceived 
collaboration as weak. Additionally, 54% of 
respondents reported witnessing conflicts related to 
the project. Finally, 73.5% believed that a clear 
strategy exists to ensure long-term sustainability, 
while 26.5% were unsure, and several policies, 
particularly the Forestry Act No. 4 of 2015, Wildlife 
Act No. 14 of 2015, and traditional land rights laws 
were identified as hindering sustainability, whereas 
the Environmental Management Act No. 12 of 2011 
and emerging green-economy policies were viewed 
as supportive.  

5. DISCUSSION 
Respondents perceived the LCFP as delivering 
substantial environmental and socio-economic 
benefits. Most (98%) reported improved forest 
conservation, biodiversity restoration, ecological 
resilience, wildlife recovery, and the return of 
threatened plant species. These outcomes were linked 
to participatory governance and CBNRM principles 
of local stewardship, decentralization, and 

community ownership [17];[39]. This contrasts with 
evidence that carbon projects may marginalize local 
communities [37], suggesting that inclusive 
governance can reduce such risks. 
However, 61.4% reported adverse effects, 
particularly wildlife encroachment and crop raiding, 
confirming that wildlife recovery can intensify 
human-wildlife conflict [5];[33]. These impacts 
threaten food security and community support for 
conservation, requiring adaptive management, 
integrated landscape planning, buffer zones, and 
early-warning systems [35];[41]. Socio-
economically, the LCFP improved incomes and 
access to education, water, and health services, 
supporting environmental justice principles 
[42];[38]. Payments, infrastructure, and alternative 
livelihoods strengthened resilience and reflected 
successful REDD+ models [46];[34] and non-carbon 
safeguards [4]. However, 24.8% reported uneven 
benefits, suggesting elite capture and exclusion 
[14];[15]. Despite 99% participation consistent with 
participatory justice [42];[18] and CBNRM [17], 
community influence sometimes remained 
procedural rather than substantive [22];[14]. 
Chiefs, CRB meetings, and radio promoted 
awareness [24], but vulnerable groups remained less 
informed [19]. Governance concerns included weak 
institutions, unclear mandates, and limited 
accountability [27];[9], while forest dependence, 
resistance from traditional leaders, and insecure land 
tenure contributed to conflict and mistrust [7];[20]. 
Sustainable outcomes therefore require transparent 
benefit-sharing, meaningful participation, inclusive 
communication, and stronger institutional 
accountability. Volatile carbon markets and changing 
policy standards threaten sustainability, highlighting 
the need for diversified funding through public–
private partnerships, green bonds, and ecosystem-
service payments [1]. Although 55.4% viewed 
stakeholder collaboration positively, uncertainty 
(42.6%) and scepticism (2%) revealed persistent 
coordination and trust gaps. Land and resource 
conflicts require mediation and grievance 
mechanisms that strengthen participatory governance 
[35];[17]. 
Despite these risks, respondents identified youth 
engagement, ecological expansion, and livelihood 
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diversification as opportunities consistent with 
CBNRM and Africa’s green-economy transition 
[50];[2]. Green enterprises could connect 
conservation with economic empowerment, but 
fragmented policies and weak institutional capacity 
remain barriers [10]. Harmonised legal frameworks 
and integrated climate governance are therefore 
necessary to connect national priorities with 
community needs [49];[45]. 
 
CONCLUSION 
The study concludes that the Luangwa Community 
Forest Project is a viable model for sustainable 
carbon financing in rural Zambia when supported by 
strong governance, equitable benefit-sharing, and 
strategic partnerships. The project has advanced 
forest conservation, biodiversity recovery, and local 
stewardship through CBNRM, while generating 
income, employment, diversified livelihoods, and 
improved access to education, water, and health 
services. The reported 99% participation in decision-
making and generally positive views of benefit-
sharing further indicate strong community 
engagement, trust, and legitimacy. These findings 
are important because they show that well-designed 
carbon-financing initiatives can jointly support 
climate mitigation, ecological resilience, poverty 
reduction, and inclusive rural development, making 
the LCFP relevant to Zambia’s climate goals and 
international REDD+ priorities.  
However, procedural barriers, literacy-based 
exclusion, spatial inequalities, governance gaps, 
forest dependency, land-tenure disputes, and 
fragmented policies threaten long-term 
sustainability. Strengthening institutional capacity, 
clarifying mandates, and improving inclusive 
governance are therefore essential. Nevertheless, 
youth engagement, ecological expansion, and 
alignment with green-economy policies provide 
important opportunities for the LCFP’s continued 
growth and resilience. 
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