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Abstracts 

Climate change threatens cocoa production in Ghana, where traditional farming systems are 

struggling to cope with increasing environmental stresses. Despite the proven benefits of agroforestry 

for climate resilience, adoption rates remain low among smallholder farmers. This study examined 

how Village Savings and Loan Associations (VSLAs) influence the adoption of climate-resilient 

agroforestry practices among cocoa farmers in Ghana's Wassa Amenfi West District. A mixed-

methods approach was adopted in this study. Two hundred three farmers (102 VSLA members and 

101 non-members) across 15 communities combined with focus group discussions and key informant 

interviews were conducted. Propensity score matching and logistic regression analysis revealed that 

VSLA members were 7.08 times more likely to adopt agroforestry practices than non-members (p = 

0.002). VSLA membership significantly enhanced access to credit, with 55.9% of members obtaining 

loans compared to 14.9% of non-members. Members also demonstrated higher participation in 

agroforestry training and knowledge-sharing activities. The finding from qualitative data indicated 

that VSLAs served as platforms for peer-to-peer knowledge transfer and provided crucial financial 

resources for purchasing seedlings and hiring labour. Nonetheless, challenges including limited loan 

sizes, the loss of youth to illegal mining, and inadequate seedling availability constrained broader 

agroforestry adoption. These findings suggest that VSLAs function as an important players for 

promoting sustainable agricultural transitions by addressing both financial and knowledge barriers, 

with important implications for climate adaptation policies targeting smallholder farming 

communities. 
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1. Introduction 

1.1 Background 

The livelihood of over six million smallholder farmers worldwide is dependent on cocoa cultivation, 

with approximately two-thirds of global production concentrated in West Africa, particularly Ghana 

and Côte d’Ivoire (Olwig et al., 2023). Climate change is intensifying production challenges in these 

regions, including rising temperatures, altered rainfall patterns, and more frequent extreme weather 

events. For instance, farmers in Côte d'Ivoire are experiencing significant climate variability, with 

projected temperature increases of 1.0 – 2.1°C in the central region by 2041 – 2070. This warming 

could exceed the maximum daily temperature threshold for cocoa production, leading to reduced 

yields. (M’bo et al., 2023). These climatic stressors undermine the viability of traditional cocoa 

systems and threaten the livelihoods of millions who depend on cocoa for income and food security 

(Mensah et al., 2022; Wessel & Quist-Wessel, 2015). 

Agroforestry, defined as the intentional integration of trees with crops and/or livestock within 

the same land management unit has emerged as a promising strategy to enhance climate resilience 

and sustainability in cocoa landscapes (Tscharntke et al., 2011; Nair, 1993). Cocoa agroforestry can 

improve soil fertility, conserve biodiversity, regulate microclimates, diversify incomes, and sequester 

carbon (Blaser et al., 2017; Asigbaase et al., 2021). Despite these benefits, adoption remains limited. 

Studies estimate that only 25 – 42% of the 1.6 million hectares of cocoa farmland in Ghana maintain 

adequate shade cover (Kaba et al., 2020; Somarriba & Lopez-Sampson, 2018; Dawoe et al., 2010). 

Low adoption is concerning, especially as climate projections suggest a significant reduction 

in the climatic suitability of Ghana’s cocoa growing regions by 2050 (Läderach et al., 2013). Many 

farmers continue to remove shade trees, citing perceived yield benefits of full-sun systems, despite 

growing evidence of their vulnerability to climate-induced shocks (Abdulai et al., 2018). Addressing 

this challenge requires a deeper understanding of the social and institutional factors shaping farmers’ 

decisions. 

Research shows that the adoption of sustainable agricultural practices is influenced not only 

by individual characteristics, but also by access to resources, social networks, and trust within 

communities (Leeuwis & Van de Ban, 2004; Kenfack Essougong et al., 2020). These social ties, or 

"social capital," include bonding capital (close-knit relationships based on trust and reciprocity) and 

bridging capital (connections across different groups that facilitate information flow and innovation) 

(Coleman, 1988; Putnam, 2000). Social capital can facilitate or constrain access to knowledge, 
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resources, and collective action in climate adaptation (Iyioku et al., 2024; Isham, 2002; Isaac et al., 

2007). 

In Ghana’s cocoa sector, informal financial institutions such as Village Savings and Loan 

Associations (VSLAs) are becoming increasingly relevant. According to Beyene (2018) and CARE 

Internation (2018), VSLA is “a group of 10 to 30 self-selected individuals who save together and take 

small loans from those savings. In most cases, groups meet weekly, and members save through the 

purchase of shares. The activities of the group run in cycles of one year, after which the accumulated 

savings and the loan profits are distributed back to members. These groups are formed primarily to 

provide simple savings and loan facilities in a community that does not have easy access to formal 

financial services such as banks and microfinance institutions.” VSLAs provide access to 

microfinance for rural households, and foster collective learning, trust, and support networks that can 

influence the uptake of climate-smart innovations (Markelova et al., 2009; Karlan et al., 2017). Yet, 

empirical evidence on the role of VSLAs in promoting climate-resilient agroforestry practices remains 

scarce. 

This study addresses this gap by examining how participation in VSLAs influences the 

adoption of agroforestry practices among cocoa farmers in Ghana. By focusing on the intersection of 

financial access, social capital, and environmental adaptation, the research contributes to broader 

debates on sustainable livelihoods and climate resilience in tropical agriculture. 

1.2 Problem statement 

Several developmental and environmental challenges confront Ghana. Farmers face increasing 

climate variability, including rising temperatures and erratic rainfall, which has led to the drying of 

cocoa trees exposed to direct sunlight and an increased incidence of pests and diseases (M’bo et al., 

2023; Mensah et al., 2022; Wessel & Quist-Wessel, 2015). At the same time, the country has 

experienced substantial forest degradation, with cocoa cultivation identified as a major driver (Appiah 

et al., 2009). Recent estimates attribute approximately 13% of forest loss within protected areas 

directly to cocoa expansion (Kalischek et al., 2023), while broader land-use change data show that 

agricultural activities, including cocoa farming and annual crop cultivation, accounted for 78% of 

national forest loss between 1986 and 2015 (Acheampong et al., 2019). In parallel, illegal small-scale 

mining (galamsey) has intensified land degradation and deforestation across cocoa landscapes 

(Koomson et al., 2025; Ayitey et al., 2022; Wassa Amenfi West Municipal Assembly, 2021). The 

recent EU Deforestation Regulation, which requires all cocoa imports to be deforestation-free and 

traceable to the plot of origin (European Commission, 2023), adds further urgency for sustainable 
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land-use transitions. In this context, agroforestry is promoted as a viable strategy to mitigate climate-

related risks, curb deforestation and enhance the resilience of cocoa farming systems.  

The existing research on agroforestry adoption in Ghana has primarily focused on biophysical 

determinants such as tree species diversity, soil fertility, and ecological conditions (Wartenberg et al., 

2017; Blaser et al., 2017) or farmer-specific characteristics, including land tenure, education, and farm 

size (Meijer et al., 2015). While these factors offer important insights, they often overlook the broader 

social and financial mechanisms that shape farmers’ decision-making processes. 

While some studies have examined knowledge exchange through informal farmer networks 

(Izuchukwu et al., 2023; Kongor et al., 2019; Isaac et al., 2007), Yet, no research has explicitly 

examined explored the intersection of social capital’s informational and financial dimensions 

particularly as mediated through Village Savings and Loan Associations (VSLAs) in influencing 

agroforestry adoption. This gap is critical, given that agroforestry entails long-term commitments that 

demand both technical knowledge and financial inputs. 

While farmer cooperatives have been studied in relation to technology adoption, evidence 

suggests their impact varies depending on the intervention type. For instance, Zhang et al. (2020) 

found that cooperatives were more effective in promoting post-harvest innovations than production-

based technologies. Similarly, research from Ethiopia indicates heterogeneous outcomes from 

cooperative membership, with benefits unevenly distributed among farmers (Ahmed & Mesfin, 

2017). These findings underscore the need to assess alternative forms of collective action such as 

VSLAs that may provide more flexible, locally embedded mechanisms for supporting innovation. 

Social networks, including VSLAs, may play a vital role in climate adaptation by facilitating 

credit access, reducing investment risk, and enabling peer-to-peer learning (Arimi & Omoare, 2021). 

Understanding how such institutions influence the adoption of climate-resilient agroforestry practices 

can inform the design of more effective and equitable adaptation strategies. 

Therefore, this study investigates how membership in VSLAs affects the adoption of climate-

resilient agroforestry practices among cocoa farmers in the Wassa Amenfi District of Ghana. 

Specifically, it examines how VSLAs contribute to knowledge dissemination, and financial access. 

In doing so, the research highlights the potential of community-based financial institutions to serve 

as platforms for promoting sustainable land-use transitions in smallholder cocoa systems. 
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1.3 Research Questions  

How does participation in VSLA influence the adoption of climate-resilient agroforestry 

practices among cocoa farmers? 

1.4 Hypothesis 

H1: Membership in a VSLA is positively associated with the adoption of climate-smart 

cocoa agroforestry practices. 

1.5 General Objectives 

1. To Explore the role of VSLA in encouraging the adoption of climate resilient agroforestry 

practices among cocoa farmers. 

1.6 Specific Objectives 

1. Compare adoption rates of agroforestry between members and non-members of VSLAs  

2. To analyse the impact of VSLA membership on cocoa farmers' access to finance and its 

influence on agroforestry adoption  

3. To assess how participation in VSLAs supports knowledge transfer and capacity building for 

adopting cocoa agroforestry practices. 

4. Identify challenges that limit joining VSLAs and limiting factors in promoting adoption of 

agroforestry.  

 

1.7 Conceptual Framework 

This study’s conceptual framework shown in Figure 1 is based on the Sustainable Livelihoods 

Approach (SLA), Social Capital Theory, and Innovation Diffusion Theory, integrating institutional, 

financial, human, and environmental dimensions to explain how VSLAs facilitate agroforestry 

adoption and improve rural livelihoods among cocoa farmers. 

  

At the centre of the framework is VSLA membership, which is the key role for enhancing 

multiple forms of capital essential for sustainable agricultural innovation such as agroforestry. 

According to the SLA, rural households draw on five capital assets to shape their livelihood strategies 

and build resilience: human, social, natural, physical, and financial (Scoones, 1998; Morse & 
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McNamara, 2013). In this context, VSLAs directly strengthen financial capital by providing access 

to savings and credit, enabling farmers to invest in agroforestry inputs and labour (Ksoll et al., 2022; 

Agyei et al., 2024). They also enhance social capital through networks of trust and knowledge 

exchange, which are critical for collective action and the dissemination of new practices (Coleman, 

1988; Putnam, 2000; Castillo et al., 2021). Furthermore, VSLAs foster human capital by facilitating 

knowledge transfer and capacity building, often through training sessions and peer learning activities 

(Hillbur, 2014; Meijer et al., 2015). 

  

The framework recognizes that policy interventions and training and capacity building are 

important instruments in reducing barriers to both VSLA participation and agroforestry adoption. 

These interventions help create a more supportive environment by addressing institutional and 

informational constraints, while also moderating the influence of individual and contextual control 

variables such as age, gender, education, farm size, land tenure, and extension access (Beaman et al., 

2014; Karlan et al., 2017). The reduction of barriers to VSLA participation, in return, increases the 

likelihood of farmers joining these associations and benefiting from it. 

  

When farmers are integrated into VSLAs, the framework shows three pathways to 

agroforestry adoption. A direct pathway through better access to finance, a social pathway through 

strengthened social and the human capital. Better access to financial capital addresses the economic 

constraints that often impede the uptake of agroforestry, while enhanced social and human capital 

facilitate the flow of information, reduce uncertainty, and build the technical capacity necessary for 

successful adoption (Castillo et al., 2021; Rogers, 2003; Kenfack Essougong et al., 2020). Increased 

access to training and information further supports farmers to overcome informational and technical 

barriers, reinforcing the adoption process. 

  

The framework also draws on the Innovation Diffusion Theory (Rogers, 2003) that reflects on 

knowledge sharing, demonstration effects, and peer influence within VSLAs, which accelerate the 

spread of agroforestry practices. The framework also incorporates environmental sustainability and 

ecosystem services as outcomes of agroforestry adoption, recognizing the importance of natural 

capital in supporting resilient farming systems and mitigating climate impacts (Asigbaase et al., 2021; 

Blaser et al., 2017). Importantly, the framework also highlights a feedback loop, improved livelihood 

outcomes such as increased income, resilience, and food security reinforce participation in VSLAs 

and the continued adoption of sustainable practices. This cyclical relationship shows how VSLAs can 

be a driving force for a lasting change, benefiting both people and the landscapes they depend on. 
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Figure 1 

Figure 1: Conceptual Framework illustrating how VSLA membership in the centre, through 
Sustainable Livelihoods Approach, Social Capital, and Innovation Diffusion theories, drives 

climate-smart agroforestry adoption and improves livelihoods (Sources: Scoones, 1998; Morse & 
McNamara, 2013; Coleman 1988; Putnam, 2000; Ksoll et al., 2022; Agyei et al., 2024; Castillo et 

al., 2021; Hillbur, 2014; Meijer et al., 2015; Beaman et al., 2014; Karlan et al., 2017; Rogers, 2003; 
Kenfack Essougong et al., 2020; Asigbaase et al., 2021; Blaser et al., 2017) 
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2. Literature Review 

2.1 Agroforestry and Climate Resilience 

Agroforestry is grounded in ecological principles and aims to optimize synergies among different 

components of the ecosystem to enhance productivity and sustainability (Nair, 1993). Agroforestry 

systems contribute to soil conservation, biodiversity, water retention, and climate regulation, offering 

a nature-based solution to climate resilience and sustainable agriculture (Vaast et al., 2015; Jose, 

2009). Cocoa agroforestry systems in West Africa have traditionally entailed the growing of cocoa 

together with shade trees and food crops for agronomic, economic and environmental benefits as 

shown in Figure 12 in Appendix (Asare, 2005). These systems differ widely across the region in terms 

of tree species composition, shade intensity, and spatial structure. While some studies highlight their 

role in enhancing ecosystem services and biodiversity (Sonwa et al., 2019), others point out 

inconsistencies in structure and management practices across farms, complicating their optimization 

(Kouadio et al., 2025). 

Although cocoa agroforestry provides multiple benefits, it is not a silver bullet that solves 

everything; it also comes with its own set of barriers (Grant et al., 2022). One such challenge is the 

management of shade trees. Excessive shade cover can be a limiting factor to the success and 

sustainability of cocoa agroforestry systems (Blaser et al., 2017). Farms with more than 50% shade 

cover may experience intense competition for light, water, and nutrients, leading to reduced cocoa 

yields (Blaser et al., 2017). Another important limitation is the lack of technical knowledge. For 

example, Blaser-Hart et al. (2021) estimate that shade trees with elevated crowns store more carbon 

and produce higher crop yields than those with lower crowns. Regarding crown shape, “spreading to 

cylindrical” and elongated forms are considered most suitable for integration into cocoa agroforestry 

systems (Asante et al., 2021). In contrast, shade trees with low crowns contribute minimally to carbon 

storage and significantly reduce incoming light, which can result in lower cocoa yields (Blaser-Hart 

et al., 2021). Therefore, cocoa agroforestry systems that include such shade tree structures may be 

less effective if farmers lack the technical knowledge to manage them appropriately. 

Even with these challenges, cocoa agroforestry remains a promising climate-smart strategy, 

especially places like Ghana where cocoa is increasingly vulnerable to climate variability and 

extremes. Cocoa is highly sensitive to changes in climatic conditions like drought and high 

temperatures (Olwig et al., 2023). In Ghana, rising temperatures and altered precipitation patterns are 

challenging traditional farming systems, with historical analysis from 1960-2020 showing strong 

correlations between climatic variables and cocoa yields, particularly positive correlations with 
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November precipitation during pod maturation and negative correlations with temperatures during 

July-August dry periods (Olwig et al., 2023). Experimental research demonstrates that cocoa 

seedlings exposed to temperatures 5-7°C above ambient experience reduced photosynthesis, 

decreased chlorophyll content, and compromised photosystem II efficiency, while drought stress 

impairs plant physiology through reduced stomatal conductance and potential xylem cavitation, 

leading to yield reductions of up to 41% under severe water stress (Mensah et al., 2022). In response, 

cocoa agroforestry has emerged as a climate-smart adaptation strategy integrating trees with cocoa 

cultivation, providing microclimate moderation through temperature reductions up to 5°C, improved 

water status, and enhanced resilience to climate stress (Vaast et al., 2015). 

  

Moreover, cocoa agroforestry systems provide multiple benefits, including carbon 

sequestration, soil fertility enhancement, microclimate regulation, and biodiversity conservation 

(Blaser-Hart et al., 2021). Socioeconomically, these systems allow diversification of farm income 

through timber, fruits, and non-wood forest products (Sonwa et al., 2014). Additionally, cocoa 

agroforests are increasingly seen as climate-smart systems that combine productivity with resilience 

(Blaser et al., 2018). Even with the recognized benefits, adoption of agroforestry remains limited. 

Barriers include lack of technical training, conflicting land-use policies, short-term yield trade-offs, 

and limited access to suitable shade tree species (Arhin et al., 2021). 

2.2 Village Savings and Loan Associations (VSLAs)  

In Sub-Saharan Africa, formal financial services remain largely inaccessible to rural communities as 

it is geographically isolated, due to lack of infrastructure, and stringent collateral requirements. 

Informal financial institutions such as VSLAs have emerged to fill this gap. These self-managed, 

community-based savings groups allow members to mobilize and access capital without external 

financial institutions, making them a viable alternative to formal banking in underserved rural areas 

(Allen, 2006). 

 

VSLAs operate on a community-managed model in which the members contribute savings at 

regular intervals and subsequently lend loans from the pooled funds at agreed interest rates. The 

system requires minimal external input and emphasizes transparency, accountability, and peer 

regulation (Anyango et al., 2007). Key operational features include a constitution, elected leadership, 

and regular meetings for saving, lending, and recordkeeping. 
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Empirical evidence demonstrates that VSLAs significantly improve financial inclusion and facilitate 

access to capital in farming communities. In Ghana and Malawi, participation in VSLAs was 

associated with increased agricultural investments, higher consumption, and improved food security 

(Pienaah & Luginaah, 2024; Ksoll et al., 2016). Notably, in regions where formal banking systems 

are absent, VSLAs serve as critical financial lifelines by offering flexible credit and encouraging 

savings among smallholder farmers (Frimpong, 2020). 

 

Beyond financial benefits, VSLAs strengthen community ties and build social capital. Regular 

interactions foster trust, cooperation, and collective action, which are crucial for community-based 

development. In Rwanda, VSLAs also acted as platforms for informal entrepreneurial training and 

peer learning, enhancing members' decision-making and empowerment (Rubyutsa et al., 2024). In 

Ghana, VSLAs significantly contributed to the empowerment of women, enabling greater 

participation in household financial decisions and investment in farming and education (Sienso et al., 

2021). 

2.3 Linkages Between VSLAs and Agroforestry Adoption 

Access to finance remains one of the most persistent constraints to agroforestry adoption in Sub-

Saharan Africa (SSA) (Donkoh, 2019). VSLAs play a key role in alleviating this challenge by 

providing members with flexible, low-barrier access to financial capital (Hendricks & Chidiac, 2011). 

This VSLA Model was introduced by CARE International in Niger in 1991 and since then has been 

implemented successfully in several countries in SSA (CARE International, 2017). These groups 

usually consist of 10 to 30 members who meet regularly to save and borrow money. Members 

contribute a fixed amount of money (i.e., an affordable and agreed-upon amount) each week or month 

into a common fund (CARE International, 2018). This fund is then used to provide small loans to 

members at low interest rates (5% to 12%) or to support collective income-generating activities 

(Pienaah & Luginaah, 2024; CARE International 2018). Members also contribute a small amount to 

a social fund (also called an emergency fund or welfare fund) (Pienaah & Luginaah, 2024). At the 

end of a cycle, savings and profits are distributed as a share-out back to members based on their 

savings, with some profit accumulated from repaid loans. For example, research in Northern Ghana 

shows that VSLA participation is associated with improved financial resilience and significantly 

reduced food insecurity, factors that may indirectly support long-term investments such as 

agroforestry (Pienaah & Luginaah, 2024). Similarly, adoption of agroforestry practices in Kenya has 

been shown to increase household income through diversified tree-based products, suggesting that 
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financial liquidity, such as that provided by VSLAs could enable initial adoption costs (Kinyili et al., 

2020). 

 

Moreover, VSLAs often act as platforms for knowledge sharing and informal training. While 

their primary function is financial, the regular meetings and community interactions foster knowledge 

sharing including farming practices (Musinguz, 2016). In fact, a similar pattern has been observed in 

community agroforestry assessments in South Africa, which showed that social cohesion and 

organized group settings facilitated the identification and local adaptation of agroforestry practices 

(Kelso & Jacobson, 2011). VSLAs can thus serve as informal extension networks, supporting peer-

to-peer capacity building, an important ingredient for supporting the cocoa agroforestry. 

 

By linking farmers, facilitating collective action, and building trust, VSLAs not only serve as 

savings groups but also create space for collective action and innovation (Musinguz, 2016). In the 

case of Northern Ghana, VSLAs were found to improve household resilience through joint decision-

making, empowering members to build confidence to invest in and try out new farming practices 

(Pienaah & Luginaah, 2024). Agroforestry requires cross-seasonal commitment and a shift from 

conventional monocropping practices. These institutions like VSLAs can ease the perceived risks by 

fostering shared norms and learning through observation, like how farmer cooperatives in Zambia 

encouraged adoption of tree-based farming systems (Chavula & Hassen, 2022). 

 

VSLA participation is strongly shaped by gender, age, and educational factors, which in turn 

influence access to agricultural innovations. A study conducted in Malawi found that women and 

younger members were more likely to experience changes in household income and resilience through 

VSLAs (Munthali et al., 2022). These insights point to the importance of designing an inclusive 

VSLA that could ensure equitable access to agroforestry benefits. As agroforestry systems mature 

over years, equitable decision-making and access to financial tools become crucial for sustained 

participation and impact. 

2.4 Empirical Evidence and Gaps in the Literature 

Adoption of agroforestry is greatly influenced by a combination of socioeconomic, institutional, and 

psychological factors. Research from Eastern Kenya and Ghana for example have consistently shown 

that education, household size, access to credit, and exposure to training are significant predictors of 

agroforestry uptake (Kinyili et al., 2020; Abukari, 2019). Also in South Africa, attitudes, knowledge, 

and perceptions also strongly influence agroforestry decisions, highlighting the importance of 
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behavioural and cognitive dimensions (Zaca et al., 2023). Additionally, household land size and 

farming experience are correlated with higher adoption, indicating that resource access and farmer 

maturity shape innovation trajectories (Abukari, 2019).  

 

Although still less explored, informal financial and social institutions such as VSLAs are 

increasingly acknowledged as powerful enablers for technology adoption. While not all empirical 

studies have directly evaluated the VSLA agroforestry link, literature on informal institutions point 

to a key factor- that access to credit, training platforms, and peer encouragement helps farmers to take 

up agroforestry practices (Pienaah & Luginaah, 2024; Chavula & Hassen, 2022). Furthermore, the 

evidence from Ethiopia showed that social capital can enhance  tree diversity and livelihood 

resilience, both of which contributed to sustained profitability of multistrata agroforestry systems 

(Waldén et al., 2024). 

 

While VSLAs are increasingly recognized for their role in building climate and livelihood 

resilience, there’s still limited concrete evidence showing how they directly influence agroforestry 

adoption. Most studies treat financial access and social capital as generic enablers, rather than 

investigating how specific group mechanisms like those found in VSLAs facilitate investment, 

knowledge-sharing, or collective experimentation in agroforestry systems (Musinguz, 2016, Issac et 

al., 2007).  Adoption of agroforestry by smallholder cocoa farmers is not solely dependent on 

ecological or economic motivations but is significantly shaped by access to finance, peer learning, 

and social cohesion. VSLAs represent a critical intersection of these enablers. They help farmers raise 

the funds needed to make upfront investment, function as platforms for knowledge exchange, and 

nurture social capital through mutual trust and accountability. Similarly, studies in Kenya and 

Ethiopia show that farmers practicing agroforestry had measurably higher livelihood capital scores, 

affirming its link to resilience through multiple asset streams (Waldén et al., 2024; Quandt et al., 

2019). 

 

VSLAs hold a unique potential to advance agroforestry adoption by ability to combine 

behavioural change, resource mobilization, and group accountability. In cocoa systems, where 

agroforestry adoption has been linked to perceptions of climate benefits and social endorsement 

(Hashmiu, 2020), VSLAs offer a ready-made infrastructure for farmer-to-farmer diffusion of 

innovations. These reduce transaction costs for learning and provide a stable structure for iterative 

experimentation, feedback, and adaptation. Moreover, VSLA also empower women and youth in 
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financial decisions that can directly address equity gaps in access to land-use innovations (Pienaah & 

Luginaah, 2024). 

 

This study is positioned at the nexus of climate-resilient agriculture, rural financial systems, 

and grassroot innovation. While substantial research has explored agroforestry's biophysical and 

ecological dimensions, and separate literature addresses social capital and financial inclusion, there 

is a conspicuous gap in understanding how VSLAs as hybrid institutions can enable agroforestry 

adoption among cocoa farmers. By drawing on the Sustainable Livelihoods Approach, Social Capital 

Theory, and Innovation Diffusion Theory, this research contributes to bridging empirical and 

theoretical gaps. It offers a novel framework to evaluate the multi-dimensional role of VSLAs in 

fostering resilient cocoa agroecosystems in West Africa. 
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3. Methodology 

3.1 Study area 

The study was conducted in the Wassa Amenfi West district of the Western Region of Ghana as 

shown in Figure 2. The municipality covers a geographical area of approximately 1,448.56 square 

kilometres and is located at the geographical coordinates 50 22’N and 50 60’N latitude and 20 18’W 

and 20 37’W longitude (Wassa Amenfi West Municipal Assembly, 2021). The study area falls under 

the Moist Evergreen (ME) forest zones (Hall & Swaine, 1981), which are wettest areas in Ghana, 

characterized by a bi-modal rainfall pattern. The major rainy season occurs from March to July, and 

the minor season from September to December, separated by two dry periods from December to 

February and a brief one in August. The average annual precipitation varies from ~1,400 mm in the 

north to ~1,730 mm in the south (Wassa Amenfi West Municipal Assembly, 2021). The vegetation is 

diverse, comprising semi-deciduous forest in the northern parts, transitioning to tropical rainforest in 

the south. The dominant soil types are Ochrosol-Oxysols and Oxysols, which are well-suited for the 

cultivation of tree crops (Wassa Amenfi West Municipal Assembly, 2021). 

The local economy is predominantly agrarian. The primary cash crop is cocoa (Theobroma 

cacao), with oil palm and rubber also serving as significant sources of income. Key food crops 

cultivated in the area include maize, rice, plantain, garden eggs, and tomatoes (Amoah-Frimpong, 

2013). According to the 2021 Population and Housing Census, the municipality has a population of 

129,882 comprising 53% (68,292) males and 47% (61,590) females (Ghana Statistical Service, 2023). 

The population has experienced significant growth in recent years, intensifying the pressure on land 

and natural resources.  

The selection of Wassa Amenfi West as the study site is justified for three primary reasons. 

Firstly, the high dependency of the local population on cocoa cultivation makes it a critical area for 

studying agricultural adaptation strategies (Wassa Amenfi West Municipal Assembly, 2021). 

Secondly, the active presence of VSLAs, partly facilitated by the Wassa Amenfi Cocoa Landscape 

Initiative (WACLI) project led by Preferred by Nature (a Danish NGO) in collaboration with Rikolto, 

Solidaridad, Ferrero, and the International Institute of Tropical Agriculture and funded by the Danida 

Green Business Partnerships (DGBP), provides an opportunity to assess their role in financing and 

disseminating knowledge about agroforestry. Finally, given the area’s heightened vulnerability to 

climate change necessitates the investigation of adaptive strategies like climate-smart agroforestry, 

making the findings of this research particularly relevant for local and regional policy (Abankwah, 

2021). 
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Figure 2: Map showing study area 

3.2 Target Population 

The target population for this research comprised smallholder cocoa farmers within the Wassa Amenfi 

West District. Stratification by program participation such as VSLA membership is widely used to 

ensure comparability and control for confounding variables (Karlan et al., 2017; Beaman et al., 2014). 

The study stratified this population into two distinct categories:  

1. VSLA Members: Farmers who were officially registered members of the WACLI project 

Village Savings and Loan Association and actively participating in its activities. Such 
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individuals directly benefit from the financial and social services offered by these groups 

(Alesane et al., 2019). 

2. Non-VSLA Members: Farmers who were not affiliated with any VSLA. This group included 

farmers who lacked access to such groups. To ensure data integrity and avoid confounding 

variables, individuals who had been previously expelled from a VSLA were explicitly 

excluded from this category. This exclusion criterion ensures a clear distinction between those 

integrated into a VSLA structure and those who have never been formally involved. 

3.3 Sample Size Determination 

The sample size was randomly drawn from a list provided by the project partners for this study and 

was determined a priori to ensure that the research would have adequate statistical power to detect a 

meaningful difference between VSLA members and non-members, should one exist. A power 

analysis for comparing two independent proportions was conducted using a standard formula. Sample 

size calculations based on power analysis and finite population correction are recommended for 

studies with finite sampling frames (Cohen, 1992; Kadam & Bhalerao, 2010). The calculation aims 

to determine the minimum number of participants required to be confident that the study's findings 

are not due to random chance (Biau et al., 2008). 

3.3.1 Statistical Formula 

The initial sample size required for each group 𝑛!"#$%	 was calculated using the following formula. 

𝒏𝒈𝒓𝒐𝒖𝒑	 =	
(𝒁𝜶

𝟐
+	𝒁𝜷)𝟐	. (𝒑𝟏(𝟏	 −	𝒑𝟏) 	+ 𝒑𝟐(𝟏	 −	𝒑𝟐))

(𝒑𝟏 	− 	𝒑𝟐)𝟐
 

It is because the sample is drawn from a known, finite population of 2,131 farmers, a Finite 

Population Correction (FPC) was applied to adjust the sample size downwards, making it more 

efficient without losing power (Kadam & Bhalerao, 2010). The FPC formula is: 

𝑛!"#$%&'"	 =	
𝑛&)&!*

1	 +	𝑛&)&!* 	− 	1𝑁
 

 

Where: 

𝑛012$3451	 is the final, adjusted sample size. 

𝑛4#406is the initial total sample size (𝑛!"#$%	×2). 

𝑁 is the total population size (2,131). 
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3.3.2 Parameter Justification 

Confidence Level (1−α): A confidence level of 95% was chosen. This is the academic standard, 

indicating that there is a 95% probability that the findings from the sample will reflect the true effect 

in the population, with a 5% margin for error (α = 0.05). The corresponding Z-score (Zα/2) is 1.96 

(Cohen, 1992). 

Statistical Power (1−β): A power level of 80% was selected. This ensures an 80% probability of 

detecting a real difference between the two groups, minimizing the risk of a Type II error (a false 

negative) (β = 0.2). The corresponding Z-score (Zβ) is 0.84 (Cohen, 1992). 

Baseline Proportion (𝒑𝟐): This represents the estimated proportion of non-VSLA members who 

have adopted agroforestry. In the absence of specific prior data from the study area, a conservative 

estimate of 30% (0.30) was used. This is a plausible baseline for a practice that is being promoted 

but is not yet universal (Lwanga & Lemeshow, 1991). 

Expected Effect Size (𝒑𝟏 	− 	𝒑𝟐): The study is designed to detect a meaningful and policy-relevant 

difference in adoption rates. An expected adoption rate for VSLA members (p1) was set at 48% 

(0.48). This sets the target effect size at an 18-percentage point difference (48% vs. 30%). This 

difference is considered substantial enough to demonstrate a significant programmatic effect of 

VSLAs (Hayes & Bennett, 1999). 

 

3.3.3 Calculation 

Initial Sample Size Calculation: Plugging the parameters into the formula: 

𝑛!"#$%	 =	
(1.96 + 	0.84)7	. (0.48(1	 − 	0.48) 	+ 	0.30(1	 − 	0.30))

(0.48	 − 	0.30)7  

𝑛!"#$%	 =	
(2.8)7	. (0.2496	 + 0.21)

(0.18)7 	= 	
7.84	. 0.4596)

0.0324 	≈ 	111.1 

Rounding up, this requires 112 participants per group.  

The initial total sample size 𝑛4#406 is 112+112 = 224. 

Finite Population Correction: Adjusting for the total population of 2,131 farmers: 

𝑛012$3451	 =	
224

1	 +	224	 − 	12131
	= 	

224

1	 +	 2232131
	=

224
1.1048 	≈ 	202.79	 

3.3.4 Final Sample Size 

Rounding the result to the nearest whole number gives a final required sample size of 203 farmers. 

This total sample will be stratified to include approximately 102 VSLA members and 101 non-

members.  

3.4 Sampling Technique 
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A multi-stage sampling technique was employed for this study, which is widely recommended in 

agricultural and rural research to enhance representativeness and logistical feasibility (Acharya et al., 

2013; Teddlie & Yu, 2007).  

3.4.1 Stage 1: Communities Section 

A total of 15 cocoa-growing communities were selected from a list provided by the project. First, 

eight communities were purposely selected based on data provided by the Rikolto, which is an NGO 

actively involved in establishing VSLAs in the region. This ensured access to a high concentration of 

the 'VSLA Member' group. Purposeful selection of sites based on program activity or intervention is 

a common and accepted practice in impact evaluations, especially when target populations are not 

evenly distributed (Palinkas et al., 2015). Second, an additional seven communities were purposely 

selected from areas further away from Rikolto's direct intervention zones. These communities were 

chosen based on their relative isolation and limited access to formal support services, which increased 

the likelihood of finding farmers who were 'Non-VSLA Members'. This selection strategy was 

designed to ensure a balanced representation of both farmer categories, consistent with best practices 

for comparative group studies (Teddlie & Yu, 2007). 

3.4.2 Stage 2: Respondent Selection 

Within each selected community, a random sampling approach was used to identify and select 

respondents. For the 'VSLA Member' group, lists of members were obtained from Rikolto, and 

individuals were randomly selected from these lists. For the 'Non-VSLA Member' group, farmers 

were randomly picked with the help of a community focal person. Combining purposive and random 

sampling within a multi-stage framework is recognized as an effective strategy for ensuring both 

targeted inclusion and statistical validity in community-based research (Acharya et al., 2013; Teddlie 

& Yu, 2007). In total, 203 cocoa farmers were interviewed across 15 communities as shown in Table 

1. 
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Table 1: Name of the communities and total respondents. 

.  

 

3.5 Data Collection 

Primary data was collected over a period of two and a half months, from March to May 2025. Three 

main instruments were used for data collection as shown in figure 3: Key Informant Interviews (KIIs), 

a structured household survey, and focus group discussions (FGDs) as shown in figure 3. The use of 

mixed methods, combining quantitative surveys with qualitative interviews and group discussions is 

widely recommended in agricultural and rural research to ensure comprehensive and contextually rich 

findings (Creswell & Plano Clark, 2017; Johnson et al., 2007). 

 

 

 
Figure 3: Number of data collected from the study site 
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3.5.1 Key Informant Interviews (KIIs) 
Prior to the main farmer survey, KIIs were conducted with representatives from key organizations 

involved in the cocoa sector in the region, including Touton, Rikolto, Solidaridad and a lead farmer. 

The purpose of these interviews was to gain in-depth, contextual information about the local cocoa 

value chain, the operational dynamics of VSLAs, prevalent agroforestry systems, and the key 

challenges faced by farmers. KIIs are recognized as an effective tool for gathering expert perspectives 

and contextual background, particularly in agricultural and development studies (Marshall, 1996; 

Guest et al., 2013) and therefore used in this study. 

 
3.5.2 Household Survey 
A structured questionnaire was administered to the sampled smallholder cocoa farmers shown in the 

Appendix 10.1: Questionnaire. The questionnaire was designed to capture comprehensive data on 

several thematic areas, including: 

● Demographic and Socio-economic Profile: Age, gender, education level, household size, and 

income sources. 

● Farm Characteristics: Farm size, land tenure, and cocoa production levels. 

● Financial Access and Savings: Access to credit, savings behaviour, and sources of finance for 

farm inputs. 

● Agroforestry Adoption: Cocoa agroforestry adopted or not, motivations for adoption, and 

perceived benefits and challenges. 

● Knowledge and Information: Sources of agricultural information, access to training, and 

knowledge transfer mechanisms related to agroforestry and VSLAs. 

The use of structured questionnaires is a standard approach in smallholder and rural livelihood 

research, enabling systematic collection and comparability of data across respondents (Grosh & 

Glewwe, 2000; Deaton, 1997). 

 
3.5.3 Focus Group Discussions (FGDs) 
To gain deeper qualitative insights, three Focus Group Discussions (Two with VSLA members and 

one with non-members) were conducted with VSLA members and non-members. Each group 

consisted of 25–30 members, including both male and female farmers, to ensure a diversity of 

perspectives. The primary objective of the FGDs was to explore the collective experiences, shared 

perceptions, and challenges associated with VSLA membership and the adoption of agroforestry. 

FGDs are widely used in agricultural and community-based research to elicit group norms, shared 

experiences, and nuanced understanding of social dynamics (Krueger & Casey, 2015; Morgan, 1996). 
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3.6 Data Analysis 

Descriptive statistics such as frequencies, and percentages were used to summarize the demographic 

land tenure systems, asset ownership, crop diversity, and agroforestry practices of the sample. This 

approach provides a foundational understanding of the population and contextualizes subsequent 

inferential analyses (Adimassu et al., 2016; Moser & Barrett, 2006). 

To compare key numeric livelihood indicators such as age, income, farm size, distance to 

extension services between VSLA members and non-members, independent samples t-tests were 

employed. Normality and homogeneity of variance of the data were tested prior to conducting an 

independent t-test. Thereafter t-test is conducted as it is appropriate for determining whether the 

means of two independent groups differ significantly, assuming approximately normal distributions 

and homogeneity of variances (Field, 2013). The t-test is widely used in studies assessing differences 

in socioeconomic and agricultural outcomes between treatment and control groups in rural and 

agroforestry contexts (Asfaw et al., 2010; Place et al., 2004). 

 

Associations between VSLA membership and categorical variables such as adoption of 

agroforestry, access to credit, gender, land tenure status were examined using the chi-square test of 

independence. This non-parametric test is suitable for assessing relationships between two categorical 

variables in cross-sectional survey data (Agresti, 2018). When expected cell counts were low, Fisher’s 

Exact Test was used as a more robust alternative, as recommended in the literature for small sample 

sizes or sparse data (Kim, 2017). The chi-square test is a standard tool in studies exploring the 

determinants of technology adoption, social capital, and group membership in agricultural settings 

(Franzel et al., 2001; Meinzen-Dick et al., 2014). Its use here enables the identification of statistically 

significant associations between VSLA participation and key livelihood factors. 

Given that the primary outcome variable, agroforestry adoption, is binary (1 if adopted, 0 if 

not), a binary logit model is an appropriate baseline econometric approach (Ali et al., 2024; Kassie et 

al., 2013; Kabwe, 2010). This model estimates the probability of a farmer adopting agroforestry 

practices conditional on their VSLA membership status and a set of other explanatory variables. The 

logit model provides an initial quantitative assessment of the association between VSLA membership 

and agroforestry adoption, while statistically controlling for observable farmer and farm 

characteristics (Hosmer et al., 2013). However, standard logit models do not inherently correct for 

selection bias if unobservable factors simultaneously influence both the decision to join a VSLA and 

the decision to adopt agroforestry. Such unobserved heterogeneity can lead to biased estimates of the 

VSLA membership effect. Nevertheless, it serves as an important benchmark. The use of binary 
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logistic regression is well established in agricultural technology adoption studies (Abdulai & 

Huffman, 2014; Kassie et al., 2013). 

To address the potential for selection bias more rigorously, propensity score matching (PSM) 

was conducted (Tucker, 2010; Caliendo & Kopeinig, 2008; Rosenbaum & Rubin, 1983). Prior to 

matching, multicollinearity among covariates was assessed using pairwise Pearson correlation 

coefficients as shown in Appendix Table 9. The correlation matrix confirmed moderate associations 

among a few variables, but none exceeding r = ±0.8, which is consistent with best practices to avoid 

multicollinearity (Dormann et al., 2013). 

VSLA membership is typically a result of self-selection; farmers are not randomly assigned 

to VSLAs. This means that members and non-members may differ systematically in unobserved ways 

that also affect their adoption decisions. PSM is a quasi-experimental method that attempts to mimic 

a randomized experiment by creating a statistically comparable control group (non-VSLA members) 

for the treated group (VSLA members) based on observable characteristics. The procedure is widely 

used in agricultural impact evaluation (Caliendo & Kopeinig, 2008; Rosenbaum & Rubin, 1983). 

Propensity Score Estimation 

Let 𝐷8∈ {0,1} denote a binary treatment indicator, where 𝐷8 = 1 if the individual 𝑖 is a VSLA member 

(treated group) and 𝐷8 = 0	otherwise (Control Group). Let 	𝑋8 be a vector of pre-treatment covariates 

including age, gender, education level, household size, landholding size, labor hiring status, annual 

income, access to extension, membership in farmer organizations, and access to credit. The propensity 

score, defined as the probability of treatment assignment conditional on observed covariates 

(Rosenbaum & Rubin, 1983), is given by: 

𝑒(𝑋8) 	= 	𝑃𝑟(𝐷8 = 1	|	𝑋8 	) 

This propensity score was estimated via a logistic regression model: 

𝑙𝑜𝑔𝑖𝑡(𝑒(𝑋8) = 𝛽9 + 𝛽:𝐴𝑔𝑒8 + 𝛽7𝐺𝑒𝑛𝑑𝑒𝑟8 + 𝛽;𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛8 +⋯+ 𝛽<𝐴𝑠𝑠𝑒𝑡𝑆𝑐𝑜𝑟𝑒8) 

Where:  𝑙𝑜𝑔𝑖𝑡(𝑝) = 𝑙𝑛( %
:=%

) and 𝛽2 are coefficients to estimate 

A nearest neighbour matching algorithm with a logit distance metric and 1:1 ratio was used to pair 

each VSLA member with a non-member of similar propensity score. Matching was performed 

without replacement to ensure comparability between treated and control groups (Caliendo & 

Kopeinig, 2008). 
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Assessment of Matching Quality 

To evaluate the balance achieved by matching, we employed Standardized Mean Differences (SMD) 

for each covariate before and after matching: 

𝑆𝑀𝐷 = 
("!#	"")

&#!
$%#"

$

$

 

where 𝑋> and 𝑋?  are the sample means of the treated (VSLA members) and control (non-members) 

groups, respectively, and 𝑠>7 and 𝑠?7 are the respective variances. According to Stuart (2010), a 

standardized mean difference below absolute value of 0.1 is considered a strong indication of 

covariate balance. Several covariates such as age, gender, average annual income, distance from 

extension services, credit access, asset score, agroforestry training session in last two years and 

receive agroforestry training remained slightly imbalanced (SMD > 0.1) and had to be included in a 

second-stage regression to account for residual confounding. However, descriptive analysis revealed 

that two variables: agroforestry training sessions in the last two years and receiving agroforestry 

training exhibited extremely low variability with almost all agroforestry adopters reporting receipt of 

training. This lack of variation led to quasi-complete separation in the logistic regression model, 

producing implausibly large coefficients and standard errors, and undermining the reliability of the 

estimates (Allison, 2008). Therefore, these variables are omitted in the logistic regression model.  

 
Treatment Effect Estimation 

Following the matched procedure, accounting for residual confounding we estimated the impact of 

VSLA membership on agroforestry adoption using a binary logistic regression model. This doubly 

robust estimation method combines matching with regression adjustment, improving the robustness 

of causal inference (Funk et al., 2011; Bang & Robins, 2005). Let 𝑌8∈ {0,1} denotes whether an 

individual adopted agroforestry. The model is specified as: 

𝑙𝑜𝑔𝑖𝑡(𝑃𝑟(𝑌8 = 1)) = 𝛼9 + 𝛼:𝐷8 

Here, 𝛼: captures the log-odds of adopting agroforestry attributable to VSLA membership. 

The corresponding odds ratio (OR) is obtained as 𝑒𝑥𝑝(𝛼:), which represents the multiplicative change 

in the odds of adoption for VSLA members relative to non-members. The 95% confidence interval 

for the odds ratio was calculated as: 
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[𝑒𝑥𝑝(𝛼: ± 1.96𝑆𝐸(𝛼:))] 

Where 𝑆𝐸(𝛼:) is the standard error of the treatment coefficient. Statistical significance was 

evaluated using Wald tests, and results were reported with corresponding p-values and standard errors 

(Hosmer et al., 2013). 

The qualitative data was analysed using the step-by-step procedure proposed by Braun and 

Clarke (2006), which includes familiarization, identification, reduction, codification, and analysis, 

implemented through NVivo software. First, the major themes were identified based on empirical 

field findings. These consisted of: (1) benefits of VSLA, (2) challenges of VSLA, (3) benefits of 

agroforestry, and (4) challenges of agroforestry. Next, specific codes were formulated for every 

theme, predominantly based on the empirical data. The quantitative data was cross-checked with the 

qualitative data to verify the presence of missing values and other errors. The cleaned and 

standardized data was then used to extract patterns using R programming in R Studio (Posit, 2024) 

and cross-verified with the findings from the qualitative analysis. 
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4. Results 

4.1 Demographic Profile 

As shown in Figure 4, the most common land tenure system is Abunu (n = 74). Abunu is a customary 

land tenure arrangement in which a landowner grants uncultivated land to a landless farmer (tenant) 

to establish a cocoa farm. The tenant is responsible for clearing the land, planting, and nurturing the 

cocoa trees until they reach maturity. Once mature and ready for harvest, the farm is divided equally 

between the landowner and the tenant. While the Abunu system facilitates land access for the landless, 

the agreements are often informal and based on oral contracts, which can lead to disputes or 

misunderstandings (Ruf, 2010). There is a roughly equal number of respondents who own land with 

a title deed (n = 53) and those who have access to family land (n = 54). A smaller number of 

respondents own land without formal documentation (n = 22). Despite these different land tenure 

arrangements, the majority of respondents grow hybrid cocoa varieties (n = 190) on their land. 

 

 

 
Figure 4: Showing different land tenure status. 

 

Table 2 indicates that 92.12% of respondents own mobile phones (n = 187). Televisions (n = 127) 

and radios (n = 125) are also widely owned, suggesting broad access to communication and media. A 

significant number of households own motorcycles (n = 83), while ownership of cars or trucks (n = 

9) is relatively low. Most farmers own some form of agricultural equipment, including cutlasses (n = 

200), knapsack sprayers (n = 77), mist blowers (n = 46), pruning machines (n = 7), and chainsaws (n 

= 1). A total of 133 respondents reported owning livestock such as chickens, sheep, goats, and pigs. 
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The respondents also grow various crops on their farm. Cassava (n = 190) is the most widely 

cultivated crop, followed by cocoyam (n = 157), maize (n = 136), and garden eggs (n = 136). Plantain 

(n = 116) and tomatoes (n = 115) are also commonly grown as shown in Table 10 in Appendix. A 

notable number of respondents cultivate rice (n = 40). Other crops such as pepper (n = 55), yam (n = 

24), okra (n = 13), beans (n = 6), banana (n = 10), rubber (n = 9), and ginger (n = 1) are grown by 

fewer respondents. This indicates a diversified agricultural system among the surveyed population, 

which can contribute to food security and income generation through various agricultural products. 

Most respondents sell their cocoa beans to ELIHO-Touton (n = 175), followed by FLUDOR 

(n = 29). The price per kilogram of cocoa beans is 49.6 Ghanaian Cedis (GHS) (approximately 3.32 

USD), and this price is uniform across all buyers, as it is a standardized rate set by the Ghana Cocoa 

Board, which is the regulating authority of cocoa in Ghana. The price for one bag of cocoa is GHS 

3,100 (approximately 250 USD), which corresponds to 62.5 kg of beans per bag. When cocoa farms 

are certified, such as by the ‘Rainforest Alliance’ the beans are classified as premium cocoa and sold 

at a higher price. In such cases, the price is GHS 3,100 per bag, plus a premium of GHS 68, making 

the total GHS 3,168 per bag for premium certified beans. 

Table 2: Household Asset owned by the respondents 

 

4.2 Different Agroforestry System 

A substantial proportion of farmers (84.24%; n = 171) have shade trees on their cocoa farms indicating 

the critical roles played by these trees as shown in Figure 5. Trees such as Ofram (Terminalia 

superba), Emire (Terminalia ivorensis), Wawa (Triplochiton scleroxylon), and Gliricidia (Gliricidia 

sepium) are planted and managed on the farms for shade. Fruit trees with cocoa (n = 153) and timber 

trees with cocoa (n = 126) are also widely adopted, suggesting that farmers prioritize diversification, 

using fruit for short-term income and timber for long-term revenue while maintaining cocoa 

production. The most common fruit trees include orange, mentioned by 74 respondents, mango (n = 
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68), avocado (n = 68), coconut (n = 38), and guava (n = 7). Some of the timber trees on the cocoa 

farms include Mahogany (Khaya anthotheca), Odum (Milicia excelsa), and even Terminalia species, 

which serve dual purposes (shade and timber). Boundary planting is the least common, with only five 

respondents mentioning it. 

 

Figure 5: Different Agroforestry system observed 

4.3 Tree species on Cocoa Farm 

Table 3 shows that a total of eight common tree species were recorded on the cocoa farm. The most 

frequently planted species were Ofram (Terminalia superba) and Emire (Terminalia ivorensis), 

planted by 167 and 164 farmers, respectively. These two Terminalia species collectively represent 

the dominant choices among the surveyed population. Following these, Odum (Milicia excelsa) was 

planted by a substantial number of farmers (n = 115), indicating its continued importance, albeit at a 

lower rate than the Terminalia species. Species with moderate adoption included Mahogany (Khaya 

anthotheca) (n = 54), Wawa (Triplochiton scleroxylon) (n = 49), and Ciber (Ceiba pentandra) (n = 

43). These species were planted by roughly one-third to one-half as many farmers compared to Odum. 

The least frequently planted species were Gliricidia (Gliricidia sepium) (n = 24) and Kyen Kyen 

(Antiaris toxicaria) (n = 6), with Kyen showing extremely limited adoption. All the tree species are 

primarily grown for the shade in the cocoa farm. 
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Table 3: Table showing tree species grown on the cocoa farm 

 

4.4 Benefits of Agroforestry 

Cocoa agroforestry provides both socio-economic and ecological benefits. Figure 6 presents the 

perceived or experienced benefits of implementing agroforestry or tree planting within cocoa systems, 

based on responses from 172 out of 203 surveyed individuals. The most frequently cited benefit was 

climate resilience, recognized by over 155 respondents. It was further supported by key informant, 

"In the olden days, we used to have larger forest cover, but not anymore. Now, growing trees on farms 

might help maintain the microclimate, which would mitigates climate-related challenges such as 

temperature extremes and drought." Improved soil fertility was mentioned by 68% respondents, 

attributed to factors such as leaf litter decomposition, reduced erosion, and, in some cases, nitrogen 

fixation from species like Gliricidia sepium (n = 139). The third most common benefit was food for 

consumption (n = 138), which included integrating food crops such as plantain, cassava, and fruit 

trees like mango and avocado into the cocoa system. Given that most community members rely 

primarily on fuelwood as their main energy source, 136 farmers reported obtaining fuelwood directly 

from their farms by pruning shade or timber trees. 

 

Figure 6: Perceived or experienced benefits of implementing agroforestry 
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A total of 132 respondents reported generating additional income from agroforestry through 

the sale of fruits and timber. As one respondent explained, “When cocoa is not producing or during 

the off-season, I can rely on these fruits for additional income. I also have timber trees growing, and 

I am planning to sell them in the future.” This highlights agroforestry's role in enhancing resilience to 

economic shocks and providing alternative sources of income. 

Respondents were asked: "Compared to when you were not practicing agroforestry, has your 

income from cocoa farming increased or decreased?" Out of 172 respondents, 133 reported a slight 

increase in income, while 16 reported a significant increase. These responses strongly suggest that the 

adoption of agroforestry practices has had a positive impact on income from cocoa farming for the 

majority of farmers. 

Only 45% respondents reported increased cocoa yields, although this was the least frequently 

cited major benefit. While growing trees can improve cocoa quality and tree longevity, yield 

improvements may vary. In some cases, yields may be reduced due to competition for light, water, or 

nutrients, depending on shade management and species selection. 

4.5 Synergy Between Trees, and Pest Control 

A key informant emphasized the importance of promoting biodiversity within cocoa agroforestry 

systems, particularly through the inclusion of diverse tree species. He explained that while certain 

tree species may host pests, others can attract natural predators that help regulate these pest 

populations. Such ecological balance is more likely to be achieved when the agroforestry system 

includes a variety of species. As the informant noted, “If biodiversity is high, with more than five 

different tree species, then the chances of effective natural pest control are much greater.” By 

increasing plant diversity, farmers can enhance the ecological resilience of their farms and reduce 

reliance on chemical inputs. 

In a separate interview, another respondent highlighted the critical role of shade trees in 

supporting biological pest control. He explained that tall trees offer refuge for beneficial organisms, 

including natural pest predators, which is very important because pesticides cannot easily reach pests 

residing in the upper canopy. As he stated: “The presence of diverse tree species supports a broader 

range of beneficial insects such as bees and predatory species, that can access these elevated habitats. 

Even when pesticides are applied, many of these beneficial organisms can escape exposure by 

sheltering in the upper canopy. When they return to lower levels, they contribute to controlling 

harmful pests, such as caterpillars, that damage cocoa plants.” Drawing on these observations, the 

respondent recommended that shade trees should be maintained at a minimum height of five meters 
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above the cocoa canopy. This spatial separation allows beneficial organisms to take refuge and 

continue providing natural pest regulation without being directly affected by chemical applications. 

4.6 Comparison Between VSLA Members and Non-Members 

To assess whether significant differences exist between members and non-members of VSLA across 

key numeric livelihood indicators, independent sample t-tests were conducted for ten variables. The 

results are summarized in Table 4. The average age of VSLA members (M = 43.06) is significantly 

lower than that of non-members (M = 51.27), with a mean difference of 8.21 years (t = 4.94, p < 

0.001). There is no statistically significant difference in household size between the two groups (mean 

difference = -0.05, p = 0.903), nor in total farm size (mean difference = 0.55 hectares, p = 0.268) or 

cocoa land area (mean difference = 0.10 hectares, p = 0.761). 

Although VSLA members are located slightly farther from extension service points (mean 

difference = -0.99 km), this difference is not statistically significant (p = 0.103). However, a highly 

significant difference is observed in average annual income, where non-members earn substantially 

more (M = 4,965.06) than VSLA members (M = 3,051.80), with a mean difference of 1,913.25 (t = 

3.35, p < 0.001). 

Participation in agroforestry training sessions within the last two years is significantly higher 

among VSLA members (M = 3.18) compared to non-members (M = 2.24), with a mean difference of 

-0.94 (t = -3.15, p = 0.0019). Furthermore, VSLA members are, on average, located farther from 

buyers (mean difference = -1.04 km, t = -2.33, p = 0.021), indicating a potential constraint in market 

access. 

Cocoa season income is significantly lower among VSLA members (M = 8,852.69) compared 

to non-members (M = 15,973.96), with a large and statistically significant mean difference of 

7,121.27 (t = 4.17, p < 0.001). No statistically significant difference is observed in off-season income 

between the two groups (mean difference = 177.25, p = 0.721). These results suggest that VSLA 

membership is associated with younger age, lower income levels (both annual and seasonal), greater 

participation in training, and reduced proximity to markets.  



 
 

 
 

30 

Table 4: t-test between VSLA members and Non-members 

 

The relationship between various nine categorical variables and membership in a VSLA was 

examined using data from 203 participants as shown in table 5. The analysis revealed a statistically 

significant association between VSLA membership and two key variables. A strong relationship was 

observed with the adoption of agroforestry practices (χ2 = 18.68, p < 0.001) and with access to credit 

(χ2 = 35.56, p < 0.001). These results suggest that VSLA members differ significantly from non-

members regarding these two factors. 

In contrast, no significant associations were found for the remaining variables. There was no 

statistical evidence of an association between VSLA membership and gender (χ2 = 2.21, p = 0.137), 

receiving agroforestry training (χ2 = 2.22, p = 0.137), the hiring of labour (χ2 = 2.64, p = 0.104), land 

tenure status (χ2 = 1.42, p = 0.234), or membership in other farmer organizations (χ2 = 0, p = 1.0). 

Furthermore, Fisher's Exact Tests confirmed a lack of significant association with the participants' 

education level (p = 0.457) and their perception of climate change impacts (p = 0.498). 
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Table 5: Association Between VSLA Membership and Categorical Variables 

 

4.7 Test of Matching quality 

In the PSM, a total of 203 observations were initially included in the analysis, comprising 102 VSLA 

members (treated group) and 101 non-members (control group) as shown in figure 7. Following the 

matching process, 101 treated units were successfully matched with 101 control units, resulting in a 

matched sample size of  202 observations. Only one treated unit (VSLA member) remained 

unmatched due to a lack of sufficiently similar control units in terms of estimated propensity scores. 

Importantly, no control units were unmatched, and no observations were discarded for falling outside 

the region of common support. This outcome indicates a high-quality match with minimal data loss, 

effectively addressing potential selection bias. The close alignment in matched sample sizes between 

treated and control groups enhances the comparability of the two groups and strengthens the internal 

validity of the subsequent causal inference. 

 

Figure 7: Distribution of propensity score 
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4.8 Covariate Balance Before and After Matching 

Table 6 presents the standardized mean differences, and group means for covariates used in the 

propensity score model before and after treated group with control group. The goal of matching is to 

ensure covariate balance, thereby reducing selection bias in estimating the effect of VSLA 

membership on agroforestry adoption. Before matching, several covariates exhibited substantial 

imbalance between the treatment and control groups, indicated by standardized mean differences 

(SMDs) greater than 0.1. Notably, credit access (SMD = 0.83), age (SMD = -0.68), average annual 

income (SMD = -0.55), and agroforestry training sessions (SMD = 0.41) were particularly 

imbalanced. After matching, the sample was improved in terms of balance for several variables, 

although some large imbalances remained. For instance, credit access (SMD = 0.84), age (SMD = -

0.68), average annual income (SMD = -0.55), and agroforestry training sessions (SMD = 0.42) 

continued to show substantial imbalance even after matching. Other variables such as education level 

(SMD = 0.08), land tenure (SMD = 0.20), and receive agroforestry training (SMD = 0.27) showed 

only minor differences before and after matching (SMDs < 0.25 or slightly above), indicating 

acceptable balance. Importantly, categorical variables such as hire labour (SMD = -0.23), gender 

(SMD = -0.24), and farmer organisation membership (SMD = 0.00) also exhibited relatively low 

standardized mean differences post-matching, suggesting that the matching procedure was 

moderately effective for these covariates. 

 

Table 6: Table showing Covariate Balance Before and After PSM Matching 
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Results from the logistic regression analysis are presented in Table 7. The coefficient for VSLA 

membership was statistically significant and positive (log-odds = 1.957, p = 0.002), indicating that 

VSLA membership was strongly associated with higher odds of adopting agroforestry. When 

exponentiated, this coefficient yields an odds ratio (OR) of 7.08 with a 95% confidence interval (CI) 

of 2.10 to 23.86. This means that, after matching and controlling for observed confounding variables, 

VSLA members were approximately 7.08 times more likely to adopt agroforestry practices compared 

to non-members. These findings provide strong empirical support for the hypothesis that membership 

in a VSLA is positively associated with the adoption of climate-smart cocoa agroforestry practices. 

The intercept (β = -0.468, OR = 0.63, p = 0.709) represents the baseline log-odds of 

agroforestry adoption for non-VSLA members with zero values on all continuous covariates. The 

non-significant intercept suggests that baseline adoption probability is moderate when accounting for 

the included covariates. In contrast, none of the control variables demonstrated statistically significant 

associations with adoption outcomes at conventional significance levels. Age showed minimal 

influence (β = 0.015, OR = 1.01, p = 0.417), while economic factors including average annual income 

(β < 0.001, OR = 1.00, p = 0.427) and asset score (β = 0.24, OR = 1.27, p = 0.106) exhibited negligible 

effects. Similarly, access variables including credit access (β = 0.621, OR = 1.86, p = 0.313) and 

distance to extension services (β = -0.003, OR = 1.00, p = 0.955) failed to reach statistical significance. 

The model fit was acceptable, with a residual deviance of 146.12 on 195 degrees of freedom 

and an Akaike Information Criterion (AIC) of 160.12. The null deviance was 173.18 on 201 degrees 

of freedom, indicating that including VSLA membership and other covariates improved the model’s 

explanatory power. The logistic regression model converged successfully after six Fisher Scoring 

iterations, and the dispersion parameter for the binomial family was taken to be 1.  

Table 7: Logistic Regression Results on Matched Data 
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4.9 Association Between VSLA Membership and Access to Finance 

The relationship between VSLA membership and credit access among cocoa farmers was analysed 

using Pearson’s Chi-squared test with Yates’ continuity correction. The results revealed a highly 

significant association (χ² = 35.56, df = 1, p < 0.001), indicating a strong statistical difference in credit 

access between VSLA members and non-members.  

As presented in Figure 8, 55.9% of VSLA members reported accessing loans, compared to 

only 14.9% of non-members. Conversely, 44.1% of VSLA members indicated they had not accessed 

loans, while a markedly higher proportion of non-members (85.1%) reported no loan access. This 

distribution underscores the substantial role of VSLA participation in enhancing financial inclusion 

among cocoa farmers. 

Further analysis of loan sources revealed that most loan recipients obtained credit through 

their VSLA, accounting for 56 individuals (27.6% of all respondents). In contrast, only 14 respondents 

(6.9%) accessed credit from formal financial institutions such as banks, while 4 respondents (2.0%) 

relied on informal sources such as friends and family. These findings emphasize the pivotal role of 

VSLAs as the most accessible and utilized source of credit within rural cocoa-farming communities, 

where traditional banking services remain limited or inaccessible. 

 

Figure 8: Showing loan accessed between member and non-member 
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4.10 VSLA and adoption of agroforestry 

As illustrated in Figure 9, 64.71% of respondents (n = 66 out of 102) reported investing their VSLA 

share-out funds directly into cocoa farming activities. Additionally, 48.04% of respondents (49 out of 

102) specifically allocated funds toward agroforestry practices. Other notable uses of VSLA funds 

included education (n = 55), with members using funds to pay school fees and support children's 

attendance at tertiary institutions, and general household expenses (n = 37), including the purchase of 

building materials, debt repayment, funeral costs, and buying of livestock or transportation equipment 

such as motorbikes. While 31 respondents reported using share-out funds for business investment, 

this use was less frequent than those directly tied to cocoa farming. A smaller proportion of 

respondents used their funds for healthcare expenses. 

In areas lacking access to formal financial services such as banks or microfinance institutions, 

VSLAs serve as community-managed alternatives that offer both secure savings options and low-

interest loans. Focus group participants emphasized that formal bank loans are difficult to access due 

to requirements such as collateral and high interest rates. Cocoa farms are often deemed too risky by 

banks, making it harder for farmers to secure financing. Moreover, with most banks located in distant 

district capitals requiring travel times of one to three hours accessibility remains a significant barrier. 

Consequently, VSLAs emerge as critical financial institutions for rural populations. 

Among the 73 respondents who accessed loans from both bank and VSLAs, 41.10% (n = 30) 

reported utilizing loans for cocoa farm investment, while 23.29% (n = 17) used them specifically for 

agroforestry activities as shown in Table 11 in Appendix. One respondent noted, “Through the VSLA, 

I can easily access loans to purchase farm inputs such as fertilizers and chemicals, which help 

improve soil fertility and control pests and diseases.” Another stated, “With the loan, I was able to 

buy a mist blower to spray chemicals on my cocoa trees.” These investments in farming equipment 

and inputs contribute directly to productivity and climate-smart practices. Other uses of loans included 

education (36.99%) and business ventures (16.44%), both of which support broader household 

economic resilience and indirectly enhance capacity for agricultural reinvestment. 
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Figure 9:  Use of Share Out Money from VSLA 

4.11 VSLA and Training 

Figure 10 presents the cross-tabulation of VSLA membership and receipt of agricultural training 

among cocoa farmers. The analysis reveals that a higher proportion of VSLA members (79.4%) 

reported having received agricultural training compared to non-members (69.3%). Specifically, out 

of 102 VSLA members, 81 had received training, while 21 had not. Among 101 non-members, 70 

had received training, and 31 had not. 

Furthermore, a Pearson’s Chi-squared test with Yates’ continuity correction was also 

conducted to examine the association between VSLA membership and participation in agricultural 

training. While a higher proportion of VSLA members (79.4%, n = 81) reported receiving training 

compared to non-members (69.3%, n = 70), the difference was not statistically significant, χ² (1, n = 

203) = 2.22, p = 0.137. This suggests that, although VSLA members appear more likely to access 

training opportunities, the relationship is not strong enough to rule out the possibility of random 

variation. 
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Figure 10: Cross-tabulation of VSLA membership and agriculture training 

 

4.12 Association Between VSLA Membership and Agricultural Knowledge Sharing 

Table 8 presents the comparison of agroforestry knowledge-sharing behaviours between members 

and non-members of VSLAs. Chi-square tests were conducted to determine the statistical significance 

of differences in knowledge-sharing practices. A higher proportion of VSLA members (65.7%) 

reported sharing agroforestry knowledge compared to non-members (51.5%). However, this 

difference approached but did not reach statistical significance (χ² (1) = 3.65, p = 0.056). 

There was a highly significant association between VSLA membership and sharing 

knowledge specifically with other VSLA members. Among VSLA members, 56.9% shared 

knowledge with other members, compared to only 1.0% of non-members (χ² (1) = 74.16, p < 0.001), 

indicating that VSLA membership strongly facilitates intra-group knowledge exchange. Moreover, 

VSLA members revealed high levels of trust and solidarity within the groups. When asked about trust 

among VSLA members, 33 respondents strongly agreed and 54 agreed, indicating a strong sense of 

trust. Similarly, regarding solidarity within the VSLA group, 65 respondents agreed and 20 strongly 

agreed, demonstrating significant unity among members. 

Similarly, VSLA members were significantly more likely to share agroforestry knowledge 

with neighbours (48.0%) than non-members (22.8%) (χ² (1) = 13.07, p < 0.001), suggesting broader 

community engagement among VSLA members. 

Conversely, sharing knowledge with family members did not differ significantly between the 

two groups. Approximately 55.9% of VSLA members and 44.6% of non-members reported doing so 

(χ² (1) = 2.17, p = 0.141), indicating that familial knowledge-sharing may be independent of VSLA 
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affiliation. These results highlight the role of VSLA membership in promoting the diffusion of 

agroforestry knowledge, particularly within the VSLA network and the broader community, but not 

necessarily within family units. 

The respondents are also asked about the knowledge acquisition and information source. 

Agricultural Extension Agents serve as the primary source of information about new farming 

techniques (80.79% of respondents, n = 164). This is followed by input suppliers (44.33%, n = 90) 

and VSLA members (37.44%, n = 76), indicating that VSLAs represent the third most important 

knowledge source within farming communities. The prominence of VSLA members as information 

sources suggests these associations function as critical nodes in agricultural knowledge networks, 

facilitating the dissemination of technical information beyond financial services. 

VSLA also serves as a platform sharing agricultural and agroforestry knowledge within the 

meetings. VSLAs actively facilitate agricultural knowledge sharing, with 40.39% of respondents (n 

= 82) confirming that VSLA meetings include discussions about agricultural practices. Among those 

participating in such knowledge sharing, the majority engage occasionally (32.51%, n = 66), while 

others participate monthly (5.42%, n = 11) or rarely (1.97%, n = 4). This pattern indicates that 

knowledge transfer within VSLAs is institutionalized but occurs with varying frequency, suggesting 

a systematic yet flexible approach to information dissemination. 

The qualitative evidence from key informant interviews corroborates these findings, revealing 

a structured knowledge transfer mechanism: “if a farmer has gone to a training and comes back, and 

if that farmer belongs to the VSLA, after they have finished with the VSLA meeting, they will stand up 

and share the knowledge about what they learned from the training.” This practice indicates how 

VSLAs serve as multiplier platforms, amplifying the reach of formal training programs through peer-

to-peer knowledge transfer. 

Regarding agroforestry-specific knowledge in general, 58.62% of respondents (n = 119) 

reported sharing agroforestry knowledge with others, indicating active knowledge transfer within 

farming communities. The primary recipients of this knowledge are family members (50.25%, n = 

102), followed by other farmers (41.38%, n = 84), neighbours (35.47%, n = 72), and other VSLA 

members (29.06%, n = 59). Notably, VSLA members constitute a substantial proportion of knowledge 

recipients, reinforcing the role of these associations as platforms for technical information exchange. 
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Table 8: Cross-tabulation of VSLA Membership and Agricultural Knowledge Sharing 

 

4.13 Challenges of VSLAs 

The establishment and sustainability of VSLAs face several contextual and operational challenges. A 

key informant involved in VSLA setup identified access-related constraints, stating: “Accessing the 

communities is very difficult, especially during the rainy season, as they do not have road 

connectivity. During the busy season, the farmers are all occupied, so it is sometimes difficult to 

gather them together for mobilization and training.” 

Cultural practices also shape VSLA scheduling and participation. In the study district, 

‘Wednesday’ is traditionally observed as a rest day, resulting in most VSLA groups choosing to meet 

on that day, typically in the morning. This leads to overlapping meetings, which limits the ability of 

facilitators to attend and support multiple groups weekly. This logistical constraint reduces the overall 

reach and efficiency of support efforts. Another significant challenge identified is the impact of illegal 

mining (galamsey). Youths are often drawn away from the VSLA model due to the promise of higher 

immediate financial returns through mining activities. As noted by an informant, “Once they become 

involved in galamsey and begin earning more, they tend to abandon the VSLA.” 

Figure 11 showed challenges of VSLA when functioning. Despite establishment and 

sustainability challenges, a majority of VSLA members (n = 55) reported experiencing no challenges 

within the VSLA functioning, indicating the model's perceived efficacy. However, a notable 

proportion of respondents (n = 27) cited ‘Limited Financial Capacity’ as a significant constraint. 

Specific concerns included the insufficiency of loan amounts, as evidenced by repeated comments by 

respondents mentioning “not enough loan,” “very low loan,” and “not sufficient loan for all the 

people.” These limitations hinder members' ability to undertake larger-scale investments, such as 

availing loans for business or purchasing property. 
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The financial constraints are further illustrated by members’ difficulties in accumulating 

savings and purchasing shares. One of the respondents mentioned, “We are unable to save regularly 

due to a high family dependency ratio and limited income from few earning adults, making it difficult 

to buy shares regularly.” These reflect systemic income limitations. Seasonal income variations 

exacerbate this issue, as expressed by another respondent “During the off-season, it is difficult to 

purchase the shares.” The agricultural nature of the local economy, combined with high dependency 

ratios and limited income-generating opportunities, creates cyclical constraints on savings and loan 

participation. 

Additionally, participants emphasized the need for capacity-building interventions to address 

these challenges. One participant said, “Most of us are farmers: higher dependency ratio, large family 

size, and low income. Families are confronted with galamsey, which is a disturbance to activities. We 

need training to generate additional income to support and save in the VSLA. There are not enough 

loans.” This suggests an interlinked web of demographic, economic, and environmental challenges 

that constrain financial inclusion. 

Governance and behavioural issues (n = 11) are less common in VSLA operations. A few 

respondents mentioned misunderstandings, timing conflicts, and quarrels among members, resulting 

in fines. Some people also show non-adherence to rules. One respondent stated, "Some people don't 

follow the constitution," and "People come from different groups and don't follow rules. They are 

difficult, and there are quarrels among members." This highlights challenges in enforcing the VSLA's 

operational guidelines, due to diverse member backgrounds or insufficient understanding of the rules. 

Other challenges include high absenteeism. Respondents mentioned, "People don't come on time and 

need to pay fines." One respondent noted that at the last meeting, only 5 out of 25 members attended. 

This indicates issues with member commitment to meetings, which are crucial for the proper 

functioning of a VSLA. 

Loan Defaults and Repayment (n = 6) are less frequent but remain critical, as they directly 

undermine the financial health and sustainability of the VSLA fund. One respondent stated, 

"Sometimes people come with false requests; loans are issued for genuine reasons," suggesting that 

some members may misrepresent their intentions, while VSLAs attempt to prioritize productive, 

income-generating uses. "The member who takes the loan, after not paying it, stops coming to 

meetings. When asked why, they say, 'I will come when I get the money,” said another respondent. It 

illustrates the common challenge of defaulters disengaging from the group, making recovery difficult. 

This behaviour directly affects the revolving fund. "They provide a loan with a deadline of 3 months, 

but members don’t repay it on time. It becomes difficult to pay. This affects access to future loans and 
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impacts loan interest. According to the constitution, they renew it for 6 months with interest," said 

another respondent. It highlights systemic issues with repayment capacity or willingness, 

necessitating renewals that strain the VSLA's liquidity and reduce interest gains. In one of the VSLA 

groups, members also expressed a desire to share the social fund. The social fund is a contribution 

collected at every meeting (one cedi per member) used for buying books and other necessary items. 

In communities without an existing VSLA, respondents were asked about the factors that have 

prevented them from joining and majority cited the absence of a nearby VSLA (n = 99), followed by 

a lack of awareness (n = 24). Respondents were subsequently asked whether they were interested in 

joining a VSLA. Of the 95 respondents, 49 expressed interests in joining, 39 responded ‘Maybe,’ and 

only 7 said ‘No.’ These findings indicate a substantial level of interest in joining a VSLA among the 

active participants. Additionally, a significant portion of respondents remain undecided, neither fully 

committed nor entirely opposed. This group may be open to joining if provided with more 

information, and traning. 

 

Figure 11: Showing challenges of VSLA 

 

4.14 Deterrent of Climate Smart Cocoa Agroforestry 

A critical bottleneck in the early stages of agroforestry implementation is the limited availability of 

tree seedlings and essential farm inputs, cited by 125 farmers as the most significant challenge as 

shown in Figure 12. One farmer noted, “One of the main challenges of growing trees on a cocoa farm 

is not having enough of the desired tree seedlings available.” 
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According to a key informant responsible for distributing seedlings to local communities, 

seedlings are allocated based on a needs assessment. This assessment considers two main factors: 

Farmer-Preferred Tree Species (FPTS), such as fruit trees, shade trees, and fodder species valued for 

their economic, cultural, or household utility, and Recommended Tree Species, which are identified 

by foresters, agronomists, or ecologists for their ecological benefits, including nitrogen fixation and 

carbon sequestration. The emphasis on FPTS helps increase farmer motivation and engagement, as 

they are more likely to plant trees, they personally value. However, the informant also emphasized 

the importance of ensuring that farmers include recommended species to enhance environmental 

outcomes. Despite current limitations in seedling availability, we are trying to scale up distribution 

starting this year, with the aim of promoting broader adoption of climate-smart cocoa agroforestry 

practices. 

Tree tenure insecurity and pest and disease pressures were the second and third most 

frequently cited challenges, respectively. Tree tenure insecurity was mentioned by 85 respondents 

and pertains to uncertainties around ownership and rights over trees planted on farms. In Ghana, the 

legal framework dictates that all naturally occurring trees, including those on farms, are owned by the 

state. As one respondent explained: "Organizations like Solidaridad encourage farmers to register 

trees with the Forestry Commission (FC), but the process is slow and discouraging. When I went to 

the Commission, they told me to return the next day, and when I returned, they delayed me again. It's 

hard for farmers to keep going back. Yet, if we cut down a tree, officials will fine us, claiming it 

belongs to the state." Another farmer added: “Even when we plant the trees ourselves, we have no 

ownership. The government grants concessions to others who then cut down our trees and damage 

our cocoa farms.” These highlight the systemic challenges associated with securing tree tenure and 

the disincentives they create for tree planting. 

Pests and diseases were reported by 84 respondents as major threats to tree and crop 

productivity. The most cited issues included black pod disease (n = 74), swollen shoot disease (n = 

66), termites, and rodents. One farmer described a widespread issue: "There’s a plant called mistletoe 

that grows on cocoa trees. Birds eat its berries and excrete the sticky seeds on branches, causing the 

mistletoe to grow and weaken the trees." Another respondent noted that increasing tree cover creates 

a more humid microclimate, which can exacerbate black pod infections in cocoa. Labor constraints 

were cited by 82 respondents, reflecting the difficulty in accessing sufficient labour for agroforestry 

management. One respondent stated: "Hiring labour is hard and expensive because most people have 

left to work in galamsey.” 
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Other notable challenges included, lack of technical knowledge (n = 60), Competition between 

trees and crops (n = 53) and long wait for returns on tree investments (n = 52). Land tenure issues, 

distinct from tree tenure, were the least frequently mentioned among the structured responses (n = 

26). Additional challenges reported include environmental and climate-related stresses. Respondents 

cited difficulties such as: “Watering trees during the dry season is hard,” “Most trees die due to 

insufficient water in the dry season,” “Climate change has reduced rainfall, and nearby rivers are 

polluted from mining, making irrigation impossible.” Some farmers also noted that softwood species 

like Ceiba pentandra and Terminalia superba frequently drop large branches, damaging cocoa trees. 

These are the multifaceted challenges farmers face in integrating trees into cocoa systems.  

Farmers who have not integrated cocoa agroforestry into their farms were asked to identify 

the barriers they faced, and the most frequently cited barrier was limited access to seedlings and farm 

inputs, reported by 30 respondents. The second most common barrier was lack of knowledge or 

information, mentioned by 18 respondents. Labor constraints were reported by 12 respondents 

indicating the challenge of securing adequate human resources for the labour-intensive activities 

associated with agroforestry. Additional barriers reported by respondents included financial 

constraints (n = 9), scepticism regarding the benefits of agroforestry (n = 7), and the long-time horizon 

required to realize returns on investment (n = 3). A smaller number of respondents cited land tenure 

issues (n = 2), while one individual expressed a preference for traditional cocoa cultivation over the 

adoption of agroforestry systems. 

 
Figure 12: Showing the challenges of having an agroforestry system 
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5. Discussion 

5.1 VSLA Membership as a Driver of Agroforestry Adoption 

This study's findings strongly support Hypothesis 1, indicating a significant positive association 

between VSLA membership and the adoption of climate-smart cocoa agroforestry practices. Firstly, 

VSLA membership was strongly associated with a significantly higher likelihood of adopting 

agroforestry practices. Results from the logistic regression model showed that VSLA members were 

7.08 times more likely to adopt agroforestry compared to non-members, after adjusting for covariates 

through propensity score matching and controlling for observed confounding (Table 7). These 

findings directly fulfil Specific Objective 1, which aimed to compare adoption rates of agroforestry 

between members and non-members of VSLAs, demonstrating significantly higher adoption rates 

among VSLA members (χ2 = 18.68, p < 0.001) (Table 5). This aligns with existing research indicating 

that VSLA participation enhances farmers' capacity to invest in sustainable agriculture by providing 

them with access to savings and credit (Agyapong et al., 2024). Another research on Average 

treatment effects of impacts of VSLA on SAPs indicated that on average the mean number of 

sustainable agricultural practices (SAPs) adopted by participants of VSLA is approximately 2.097 

times higher than the mean number of SAPs adopted by individuals who are not participants (Alhassan 

et al., 2023).  The findings further corroborate studies showing that in Taiama, Kori Chiefdom, 

Moyamba District, VSLA-facilitated access to microfinance enables farmers to overcome upfront 

investment barriers such as acquiring tree seedlings, fencing materials, or labour required for 

agroforestry establishment (Gassama et al., 2023). Farmers did mention using VSLA funds in this 

study to purchase tree seedlings, hire labour, and expand cocoa plots as well. These activities are 

strongly tied to agroforestry implementation.  

5.2 Strengthening Financial Capital and Overcoming Investment Barriers 

Secondly, VSLA members exhibited significantly greater access to credit than non-members. While 

55.9% of VSLA members had accessed loans, only 14.9% of non-members did so (Figure 8). Most 

of the loans obtained by members came from their own VSLAs, highlighting these groups as critical 

financial institutions in rural areas with limited formal banking infrastructure. This finding directly 

addresses Specific Objective 2, which sought to analyse the impact of VSLA membership on cocoa 

farmers' access to finance and its influence on agroforestry adoption, demonstrating that VSLA 

membership substantially improved access to finance and linking this enhanced financial capacity 

directly to agroforestry investments. The ability to mobilize funds through group savings has not only 

significantly increased smallholder investment in sustainable agricultural practices but also 
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improvement in household business outcomes and women’s empowerment. (Beaman et al., 2014; 

Karlan et al., 2017).  

In contexts where there is limited participation and geographic reach of microcredit 

institutions, especially among the rural poor, informal groups like VSLAs can play a catalytic role in 

enabling capital-intensive transitions like agroforestry. The results of this study corroborate the tenets 

of the Sustainable Livelihoods Framework (Ellis, 2000; Scoones, 2015), which explains that access 

to assets like financial and social capital can improve livelihood outcomes and enhance resilience. 

VSLAs effectively enhanced farmers' financial capital through accessible loans and savings 

mechanisms, enabling investments in agroforestry inputs such as seedlings, labour, and tools. This 

finding aligns with the literature on financial inclusion and agricultural investment. Studies by Ksoll 

et al. (2016) and Karlan et al. (2017) demonstrated that VSLAs can significantly increase household 

savings and productive investment. In this context, cocoa farmers utilized VSLA funds to expand 

their farms, purchase agro-inputs, and implement sustainable practices. Furthermore, the study 

reinforces the theoretical framework surrounding poverty traps (Barrett & Carter, 2006). Farmers 

outside VSLAs, often older and wealthier, may rely on accumulated capital, whereas younger, lower-

income farmers use VSLAs to incrementally escape poverty through collective mechanisms (Yi et 

al., 2023). This dual-path dynamic underlines the importance of social institutions in disrupting 

intergenerational poverty cycles. Also, adopting agroforestry can be risky due to delayed economic 

benefits and ecological uncertainties. VSLAs provide a financial safety net that allows members to 

buffer against short-term losses or crop failures (Ksoll et al., 2016). This risk-pooling effect reduces 

individual exposure and incentivizes long-term investment in climate-smart practices (Ksoll et al., 

2016). 

Moreover, the significance of VSLAs in overcoming financial barriers is further emphasized 

by the finding that VSLAs constituted the primary source of credit for rural farmers, with 56 

individuals (27.6% of all respondents) obtaining loans through their VSLA compared to only 14 

(6.9%) who accessed credit from formal financial institutions. This pattern reflects the broader 

challenges of financial inclusion in rural Sub-Saharan Africa, where only 23% of adults have access 

to formal financial services (Demirgüç-Kunt et al., 2018). 

5.3 Knowledge Sharing, Social Capital, and Inclusive Participation 

Thirdly, VSLA members were more engaged in knowledge-sharing practices. Although the difference 

in receiving formal training was not statistically significant, the qualitative and quantitative data 

confirmed that VSLA meetings served as vital platforms for sharing agricultural knowledge, 



 
 

 
 

46 

including agroforestry practices (Table 8). These findings accomplish Specific Objective 3, which 

aimed to assess how participation in VSLAs supports knowledge transfer and capacity building for 

adopting cocoa agroforestry practices, establishing VSLAs as vital knowledge-sharing platforms and 

informal extension networks that facilitate horizontal knowledge transfer for agroforestry practices. 

Research has shown that social learning significantly enhances agricultural technology adoption, 

particularly when facilitated through trusted peers (Conley & Udry, 2010). In this study, VSLA 

members were more likely to report sharing and receiving agroforestry-related knowledge, supporting 

the idea that VSLAs act as informal extension networks. Moreover, the finding that training 

knowledge is disseminated within VSLA meetings amplifies their role as 'knowledge multipliers', a 

concept critical to scaling sustainable agriculture in low-resource settings. The role of VSLAs in 

promoting knowledge sharing also supports literature on social capital and innovation diffusion  

theory (Bandiera & Rasul, 2006). The institutionalized practice of sharing training insights during 

VSLA meetings exemplifies horizontal knowledge transfer, reinforcing the VSLA as a vehicle not 

only for finance but for community learning. Social capital derived from such networks is critical in 

influencing behaviour, especially where innovation adoption involves risk and uncertainty (Pretty & 

Ward, 2001; Woolcock & Narayan, 2000). The shared norms and obligations within VSLAs reduce 

the transaction costs of information exchange and help create an enabling environment for sustainable 

practices. Participation in VSLAs fosters regular engagement, financial discipline, and long-term 

planning. These behavioural shifts are consistent with findings from behavioural economics, which 

suggest that structured financial commitments can improve future-oriented decision-making (Ashraf 

et al., 2006). For agroforestry, which entails delayed returns and long-term land management, such 

behavioural transformation is an important component. 

VSLA Members demonstrated significantly higher informal knowledge dissemination 

behaviours (peer sharing and neighbour), suggesting that VSLAs facilitate participatory learning, 

even when formal training coverage is equivalent (Pamuk et al., 2022). Contrary to expectations, 

gender, land tenure security, and education level did not significantly affect VSLA participation or 

agroforestry adoption in this study. While education and gender are often cited as determinants of 

technology adoption (Amponsah et al., 2023), this may reflect the inclusive nature of VSLAs, which 

are intentionally designed to accommodate women and less-educated participants (VSL Associates, 

2024). It also suggests that financial access, peer support, and a strong sense of belonging in a group 

may outweigh individual level demographic factors in influencing agroforestry decisions (Leduc & 

Hansson 2024; Briamonte et al., 2023). This supports findings from Alhassan et al. (2023), who noted 

that group-based dynamics in VSLAs create enabling environments that reduce the need for 

individual-level assets or credentials. 
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Interestingly, the study revealed that VSLA members were significantly younger than non-members 

yet had substantially lower annual incomes and cocoa season incomes (Table 4). This paradoxical 

finding suggests that VSLAs may particularly attract younger, resource-constrained farmers who face 

greater barriers to accessing formal financial services. This pattern aligns with previous studies 

indicating that VSLAs disproportionately serve poor, financially excluded populations in rural areas, 

who often lack access to formal banking services or collateral for loans (Brannen & Sheehan-Connor, 

2016; Agyapong et al., 2024). Also, according to SAVIX (2025), VSLAs have transformed 

marginalised communities worldwide, mobilising local savings, which provide members with a 

means to cope with emergencies, help to manage household cash-flow, build a capital base and, 

crucially, re-build social networks, solidarity and trust.  

The lower income levels among VSLA members, despite their higher adoption of agroforestry 

practices, may reflect several factors. First, the adoption of agroforestry represents a long-term 

investment that may temporarily reduce income as farmers allocate resources to tree planting and 

management before realizing returns (Franzel et al., 2001). Secondly, the self-selection of lower-

income farmers into VSLAs suggests these associations effectively target financially marginalized 

populations who stand to benefit most from collective savings and lending mechanisms (Bwalya Zulu, 

2021). 

Also, members tended to be located farther from buyers and agriculture extension compared 

to non-members, although not always significantly so. This distance might partially explain their 

reliance on VSLAs for knowledge and financial services. Remote farmers may lack access to 

government or NGO-run training and financial institutions and thus rely on VSLAs as critical service 

delivery platforms (Sienso et al., 2021). These spatial dynamics further emphasize that VSLAs help 

bridge rural service gaps, especially where geography or infrastructure impedes formal extension 

outreach. Though VSLA members were generally further from extension services and markets, this 

spatial gap was not statistically significant. Nevertheless, distance also remains an important 

contextual barrier, especially in the rainy season, as noted during focus group discussions. While not 

statistically significant, this practical reality warrants intervention, such as integrating VSLA groups 

into decentralized service delivery platforms (Rubyutsa et al., 2024). 

5.4 Structural, Demographic, and Contextual Challenges 

Despite the findings affirm the positive impact of VSLAs on agroforestry adoption, several challenges 

persist that could threaten the sustainability and scalability of these interventions. A consistent 

concern among members was that available loan sizes were too small for high-input investments like 
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agroforestry, which may require bulk purchases of seedlings, fencing, or labour. Additionally, short 

loan repayment cycles (typically 3 months) may not align with the long gestation periods of 

agroforestry returns (Allen & Panetta, 2010). This structural mismatch between VSLA loan design 

and agroforestry timelines echoes concern in other contexts, where seasonal cash flows in agriculture 

do not synchronize with rigid repayment schedules (Jumpah et al., 2019; Ksoll et al., 2022; Amponsah 

et al., 2023). Thus, while VSLAs improve access to capital, they may need external support or 

innovation in loan structuring to truly support agroecological transformations. Empirical evidence 

from Northern Ghana supports these findings, stating that the small amount of available loans and 

short-term loan period were major challenges faced by the VSLA programmes and these limited 

investments in long-term activities (Antwi et al., 2022). Also, the standard VSLA methodology 

compounds this limitation by restricting loan amounts to up to three times the value of their savings 

with repayment periods for a maximum period of three months (VSL Associates, 2024). While some 

flexibility exists within the operation of VSLA with groups documented to adjust loan terms following 

poor harvests, to help members recover without jeopardizing their financial standing (Osei et al., 

2024) yet systematic adaptation mechanisms for long-term investments remain underdeveloped. 

Thus, while VSLAs demonstrably improve access to capital, they require external support or 

fundamental innovation in loan structuring to genuinely support agroecological transformations. 

The study revealed that many youths are opting out of VSLAs in favor of illegal mining due 

to faster returns. This has long-term implications for agroforestry adoption, which demands long-term 

land stewardship, often from the next generation. This concern is reflected in similar findings by 

Rubyutsa et al. (2024), who argue that without targeted youth engagement strategies, rural 

sustainability initiatives like VSLAs may age out of its effectiveness. This youth-mining dynamic 

represents a particularly acute threat to agroforestry sustainability. Research across resource-rich Sub-

Saharan Africa demonstrates that large-scale extractive industries create few jobs for youth, and, as a 

result, drive individuals to pursue employment in informal sector activities (Ackah-Baidoo, 2016), 

including artisanal and small-scale mining. This phenomenon reflects broader challenges in rural 

development where short-term economic opportunities can undermine investments in sustainable 

livelihoods (Hilson, 2016). The same author further reveals that artisanal and small-scale mining 

provides countless numbers of jobs and supports the livelihoods of millions of people in a landscape 

where employment opportunities remain severely constrained. However, this comes at significant 

environmental cost, with evidence from Ghana indicating that mining activities can lead to 

indiscriminate deterioration of the environment through unorthodox mining practices creating direct 

competition with agroforestry conservation objectives (Ofosu et al., 2020). 
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Qualitative data from surveys, FGDs and KIIs highlighted that during the rainy season, access 

to VSLA meetings becomes difficult due to poor road conditions and farming demands. Additionally, 

conflicting schedules, household responsibilities, and lack of trained facilitators further limit 

engagement. These challenges, along with the structural mismatches between VSLA loan terms and 

agroforestry investment timelines and youth migration to illegal mining, fulfil Specific Objective 4, 

which aimed to identify challenges that limit joining VSLAs and limiting factors in promoting 

adoption of agroforestry. According to Gray et al., (2012), these accessibility challenges represent 

systemic barriers extending beyond individual VSLA operations. Rural communities face a range of 

challenges associated with accessibility and connectivity which apply in both the physical and virtual 

sphere, with constraints in rural transport infrastructure and services often compounded by limitations 

in the development and resilience of technological infrastructures (Gray et al., 2012). Another study 

from Northern Ghana specifically documented how VSLA members might find selling their goods or 

services challenging, reducing their income and ability to repay loans due to fluctuating market 

conditions exacerbated by poor accessibility infrastructure (Osei et al., 2024). These logistical issues 

underscore the importance of flexible programming, localized coordination, and technology use (e.g., 

mobile meetings or digital savings platforms) to strengthen VSLA resilience. Yet in the African 

context digital literacy is often lower in rural areas than in urban ones, which makes it even more 

difficult to activate such solutions (Salemink et al., 2017). 

6. Policy Relevance 

The findings have several important implications for policies and programs aimed at promoting 

sustainable cocoa production and rural development. First, the strong association between VSLA 

membership and agroforestry adoption suggests that expanding VSLA coverage could be an effective 

strategy for scaling climate-smart agriculture. However, this expansion must address identified 

constraints, including improving road infrastructure to facilitate access during rainy seasons and 

adapting meeting schedules to accommodate agricultural labour demands. 

Second, the critical role of VSLAs in knowledge dissemination suggests that agricultural 

extension programs could achieve greater impact by explicitly partnering with VSLAs as delivery 

channels. Training VSLA leaders as para extension agents or establishing formal linkages between 

extension services and VSLA networks could enhance the efficiency and reach of technical support 

for agroforestry adoption. 

Third, addressing the tree seedling constraint requires coordinated efforts to strengthen 

seedling production and distribution systems. The current approach of balancing farmer-preferred tree 

species with ecologically recommended species appears sound, but implementation capacity needs 
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significant expansion. Public-private partnerships could help establish community nurseries linked to 

VSLA networks, creating both seedling access and income-generating opportunities for members. 

 

Finally, the tree tenure insecurity issue demands policy reform to clarify and strengthen farmers' rights 

over planted trees. Streamlining the tree registration process and ensuring farmers can benefit from 

trees they plant would remove a significant disincentive to agroforestry adoption.  

 

7. Limitation of study and future research 

Several limitations constrain the interpretation and generalizability of these findings. The cross-

sectional design limits our ability to establish definitive causal relationships, despite the use of 

propensity score matching to address selection bias. The study focused on a single district in Ghana, 

and findings may not translate directly to other contexts with different agroecological conditions, 

cultural norms, or institutional landscapes. Additionally, the research relied primarily on farmer self-

reports of agroforestry adoption without independent verification of practices or measurement of their 

environmental outcomes. 

The challenges identified in this study point toward several important areas for future research. 

Longitudinal studies tracking farmers over multiple seasons would provide stronger evidence of 

causal relationships and allow researchers to observe the dynamic interactions between VSLA 

participation, financial behaviour, and agricultural decision-making over time. Comparative research 

across different agroecological zones and countries would help identify the contextual factors that 

influence the effectiveness of VSLAs in promoting sustainable agriculture. There is also a critical 

need for studies that measure the actual environmental and productivity outcomes of VSLA-supported 

agroforestry, rather than focusing solely on adoption rates. 

Moreover, although this study employed rigorous matching and regression techniques to 

adjust for observed confounding factors, the possibility of unmeasured confounders influencing the 

relationship between VSLA membership and agroforestry adoption cannot be completely ruled out. 

Future research could incorporate sensitivity analyses or alternative study designs to further assess 

the robustness of these findings. 
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8. Conclusion 

This study examined how membership in VSLAs influences the adoption of climate-resilient 

agroforestry practices among cocoa farmers in Ghana's Wassa Amenfi West District. The research 

sought to understand whether VSLAs, as informal financial and social institutions, could serve as an 

enabler for sustainable agricultural transformation in rural communities facing climate pressures. 

The findings provide strong evidence that VSLA membership significantly enhances farmers' 

likelihood of adopting agroforestry practices. VSLA members were 7.08 times more likely to 

integrate trees into their cocoa systems compared to non-members, even after controlling for 

observable differences through propensity score matching. This positive association is driven 

primarily by two interlinked mechanisms; enhanced financial access and strengthened social capital. 

VSLAs effectively addressed key barriers to agroforestry adoption by offering accessible credit with 

55.9% of members accessing loans compared to only 14.9% of non-members and serving as platforms 

for agricultural knowledge exchange. Remarkably, 27.6% of all respondents obtained loans 

specifically through VSLAs, making these associations the predominant source of rural credit in 

communities where formal banking services remain limited or inaccessible. 

The knowledge-sharing function of VSLAs proved to be as influential as their financial 

function. Through routine practices such as post-meeting discussions and peer-to-peer interactions, 

VSLAs fostered informal extension networks that effectively extended the impact of formal training 

programs. Members exhibited significantly greater involvement in disseminating agroforestry 

knowledge to neighbours and peers, indicating that VSLAs function as ‘knowledge multipliers’ 

within rural communities. This combination of financial support and peer-based knowledge exchange 

positions VSLAs as an effective institution for advancing climate-smart cocoa agroforestry at the 

grassroots level. 

Building on this work, the future research should explore on unmeasured confounders that 

influences the relationship between VSLA membership and agroforestry adoption. Such evidence 

would provide more robust insights into how VSLA facilitate agroforestry uptake, mititgating impact 

of climate change, curb deforestation and deliver mutual benefits to both human and biodiversity. 

 
 
 



 
 

 
 

52 

9. References 

Abankwah, V. (2021). Measuring livelihood vulnerability to large-scale and small-scale mining in rural 
Ghana: A comparative examination of agrarian households. Asian Journal of Agricultural Extension, 
Economics & Sociology, 39(2), 50–65. 

Abdulai, A., & Huffman, W. E. (2014). The adoption and impact of soil and water conservation 
technology: An endogenous switching regression application. Land Economics, 90(1), 26–43. 
https://doi.org/10.3368/le.90.1.26  

Abdulai, I., Jassogne, L., Graefe, S., Asare, R., Van Asten, P., Läderach, P., & Vaast, P. (2018). 
Characterization of cocoa production, income diversification and shade tree management along a 
climate gradient in Ghana. PLOS ONE, 13(4), e0195777. 

Abukari, A. (2019). Contribution of agroforestry to improving food security in the sagnarigu district of 
northern Ghana. Agriculture and Forestry Journal, 3(1), 1–5. 

Acharya, A. S., Prakash, A., Saxena, P., & Nigam, A. (2013). Sampling: Why and how of it? Indian 
Journal of Medical Specialities, 4(2), 330–333. 

Acheampong, E. O., Macgregor, C. J., Sloan, S., & Sayer, J. (2019). Deforestation is driven by 
agricultural expansion in Ghana's forest reserves. Scientific African, 5, e00146. 

Adimassu, Z., Kessler, A., & Stroosnijder, L. (2016). Farmers' strategies to perceived trends of rainfall 
and crop productivity in the Central Rift Valley of Ethiopia. Environmental Development, 19, 36–48. 

Agresti, A. (2018). Statistical methods for the social sciences (5th ed.). Pearson. 

Agyapong, S., Mensah, N. O., Anang, S. A., Nakuja, T., & Tutu, F. O. (2024). Impact of village savings 
and loans associations participation on cocoa farmers' livelihood in the Western North Region, Ghana. 
Journal of Agriculture and Food Research, 18, 101356. https://doi.org/10.1016/j.jafr.2024.101356  

Agyei, S. K., Pienaah, C. K., & Luginaah, I. (2024). The impact of village savings and loan associations 
as a financial and climate resilience strategy for mitigating food insecurity in northern Ghana. 
Sustainability, 12(9), 1368. 

Ahmed, M. H., & Mesfin, H. M. (2017). The impact of agricultural cooperatives membership on the 
wellbeing of smallholder farmers: Empirical evidence from eastern Ethiopia. Agricultural and Food 
Economics, 5, 1–20. https://doi.org/10.1186/s40100-017-0075-z  

Alesane, A., Yussif, K., & Tetteh Anang, B. (2019). Determinants of village savings and loans 
association membership and savings amounts in Awutu Senya West District of Ghana. Cogent 
Economics & Finance, 7(1), 1707004. 

Alhassan, A. K., Boateng, V. F., & Danso-Abbeam, G. (2023). Impact of village saving groups on 
adoption intensity of sustainable agricultural practices among smallholder farmers in Northern region, 
Ghana. Agricultural Finance Review, 83(4/5), 675–690. https://doi.org/10.1108/afr-01-2023-0001  

Ali, M. M., Pal, A. C., Bari, M. S., Rahman, M. L., & Sarmin, I. J. (2024). Agroforestry as a climate-
smart strategy: Examining the factors affecting farmers' adoption. In Biology and Life Sciences Forum 
(Vol. 30, No. 1, p. 29). MDPI. 

https://doi.org/10.3368/le.90.1.26
https://doi.org/10.1016/j.jafr.2024.101356
https://doi.org/10.1186/s40100-017-0075-z
https://doi.org/10.1108/afr-01-2023-0001


 
 

 
 

53 

Allen, H. (2006). Village Savings and Loans Associations—sustainable and cost-effective rural finance. 
Small Enterprise Development, 17(1), 61. 

Allen, H., & Panetta, D. (2010). Savings groups: What are they. Washington DC: SEEP Network, 2. 

Allison, P. D. (2008, March). Convergence failures in logistic regression. In SAS Global Forum (Vol. 
360, No. 1, p. 11). 

Amoah-Frimpong, P. (2013). Effects of illegal gold mining on food availability for smallholder farmers: 
A case study on Sao Community in Wassa Amafi West District, Western Region of Ghana [Bachelor's 
thesis, Van Hall Larenstein University of Applied Sciences]. 

Amponsah, D., Awunyo-Vitor, D., Wongnaa, C. A., Prah, S., Sunday, O. A., & Acheampong, P. P. 
(2023). The impact of women groundnut farmers' participation in Village Savings and Loans 
Association (VSLA) in Northern Ghana. Journal of Agriculture and Food Research, 11, 100481. 
https://doi.org/10.1016/j.jafr.2022.100481  

Anyango, E., Esipisu, E., Opoku, L., Johnson, S., Malkamäki, M., & Musoke, C. (2007). Village savings 
and loan associations: Experience from Zanzibar. Enterprise Development & Microfinance, 18(1), 
11–24. 

Appiah, M., Blay, D., Damnyag, L., Dwomoh, F. K., Pappinen, A., & Luukkanen, O. (2009). 
Dependence on forest resources and tropical deforestation in Ghana. Environment, Development and 
Sustainability, 11(3), 471–487. 

Arhin, A. A., Antoh, E. F., Edusah, S., & Obeng-Okah, K. (2021). Prospects of agroforestry as climate-
smart agricultural strategy in cocoa landscapes: Perspectives of farmers in Ghana. Sustainable 
Agriculture Research, 10(1), 20–31. 

Arimi, K., & Omoare, A. (2021). Motivating cocoa farmers to adopt agroforestry practices for mitigating 
climate change. Renewable Agriculture and Food Systems, 36, 599–604. 
https://doi.org/10.1017/S1742170521000223  

Asante, W. A., Ahoma, G., Gyampoh, B. A., Kyereh, B., & Asare, R. (2021). Upper canopy tree crown 
architecture and its implications for shade in cocoa agroforestry systems in the Western Region of 
Ghana. Trees, Forests and People, 5, 100100. https://doi.org/10.1016/j.tfp.2021.100100  

Asare, R. (2005). Cocoa agroforests in West Africa: A look at activities on preferred trees in the farming 
systems (p. 89). Forest & Landscape Denmark (FLD). 

Asfaw, S., Shiferaw, B., Simtowe, F., & Lipper, L. (2010). Impact of modern agricultural technologies 
on smallholder welfare: Evidence from Tanzania and Ethiopia. Food Policy, 35(4), 299–308. 

Ashraf, N., Karlan, D., & Yin, W. (2006). Tying Odysseus to the mast: Evidence from a commitment 
savings product in the Philippines. Quarterly Journal of Economics, 121(2), 635–672. 
https://doi.org/10.1162/qjec.2006.121.2.635  

Asigbaase, M., Dawoe, E., Sjogersten, S., & Lomax, B. H. (2021). Decomposition and nutrient 
mineralisation of leaf litter in smallholder cocoa agroforests: A comparison of organic and 
conventional farms in Ghana. Journal of Soils and Sediments, 21, 1010–1023. 
https://doi.org/10.1007/s11368-020-02844-4  

https://doi.org/10.1016/j.jafr.2022.100481
https://doi.org/10.1017/S1742170521000223
https://doi.org/10.1016/j.tfp.2021.100100
https://doi.org/10.1162/qjec.2006.121.2.635
https://doi.org/10.1007/s11368-020-02844-4


 
 

 
 

54 

Ayitey, E., Nyarko, C., Otoo, H., Affam, M., & Nyarko, P. K. (2022). A comparison of geospatial 
interpolation techniques for gold anomalies in Wassa - Amenfi District, Southwest Ghana. Asian 
Journal of Geological Research, 5(1), 51–59. 

Bandiera, O., & Rasul, I. (2006). Social networks and technology adoption in Northern Mozambique. 
Economic Journal, 116(514), 869–902. https://doi.org/10.1111/j.1468-0297.2006.01115.x  

Bang, H., & Robins, J. M. (2005). Doubly robust estimation in missing data and causal inference models. 
Biometrics, 61(4), 962–973. https://doi.org/10.1111/j.1541-0420.2008.01025.x  

Barrett, C. B., & Carter, M. R. (2006). The economics of poverty traps and persistent poverty: An asset-
based approach. Journal of Development Studies, 42(2), 178–199. 
https://doi.org/10.1080/00220380500405261  

Beaman, L., Karlan, D., Thuysbaert, B., & Udry, C. (2014). Self-selection into credit markets: Evidence 
from agriculture in Mali (NBER Working Paper No. 20387). National Bureau of Economic Research. 
https://doi.org/10.3386/w20387  

Beyene, N. L. (2018). Assessment on the effects of village savings and loan associations (VSLA) on 
poverty reduction in Hawassa, Ethiopia [Unpublished master's thesis]. 

Biau, D. J., Kernéis, S., & Porcher, R. (2008). Statistics in brief: The importance of sample size in the 
planning and interpretation of medical research. Clinical Orthopaedics and Related Research, 466(9), 
2282–2288. https://doi.org/10.1007/s11999-008-0346-9  

Blaser, W. J., Oppong, J., Hart, S. P., Landolt, J., Yeboah, E., & Six, J. (2018). Climate-smart sustainable 
agriculture in low-to-intermediate shade agroforests. Nature Sustainability, 1(5), 234–239. 
https://doi.org/10.1038/s41893-018-0062-8  

Blaser, W. J., Oppong, J., Yeboah, E., & Six, J. (2017). Shade trees have limited benefits for soil fertility 
in cocoa agroforests. Agriculture, Ecosystems & Environment, 243, 83–91. 
https://doi.org/10.1016/j.agee.2017.04.007  

Blaser-Hart, W. J., Hart, S. P., Oppong, J., Kyereh, D., Yeboah, E., & Six, J. (2021). The effectiveness 
of cocoa agroforests depends on shade-tree canopy height. Agriculture, Ecosystems & Environment, 
322, 107676. https://doi.org/10.1016/j.agee.2021.107676  

Brannen, C., & Sheehan-Connor, D. (2016). Evaluation of the impact of Village Savings and Loan 
Associations using a novel survey instrument. Development Southern Africa, 33(4), 502–517. 
https://doi.org/10.1080/0376835X.2016.1179097  

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in 
Psychology, 3(2), 77–101. https://doi.org/10.1191/1478088706qp063oa  

Briamonte, L., Pecorino, B., & Frascarelli, A. (2023). Financial instruments and access to credit for the 
development of agricultural and agrifood enterprises: Ecological and digital transition. Economia 
agro-alimentare, 25(2), 7–14. 

Bwalya, R., & Zulu, M. (2021). The role of savings group on the nutritional and economic wellbeing of 
rural households: The case of world vision's savings for transformation (S4T) in Zambia. Business 
and Economic Research, 11(2), 44–61. 

https://doi.org/10.1111/j.1468-0297.2006.01115.x
https://doi.org/10.1111/j.1541-0420.2008.01025.x
https://doi.org/10.1080/00220380500405261
https://doi.org/10.3386/w20387
https://doi.org/10.1007/s11999-008-0346-9
https://doi.org/10.1038/s41893-018-0062-8
https://doi.org/10.1016/j.agee.2017.04.007
https://doi.org/10.1016/j.agee.2021.107676
https://doi.org/10.1080/0376835X.2016.1179097
https://doi.org/10.1191/1478088706qp063oa


 
 

 
 

55 

Caliendo, M., & Kopeinig, S. (2008). Some practical guidance for the implementation of propensity 
score matching. Journal of Economic Surveys, 22(1), 31–72. https://doi.org/10.1111/j.1467-
6419.2007.00527.x  

CARE International. (2017). Unpacking linkage: The POWER Africa (Women's Economic 
Empowerment in Rural Africa) Project. https://care.ca/wp-content/uploads/2018/12/Linkage-
Learning-Brief.pdf  

CARE International. (2018). The Village Agent Model: Experiences and lessons from CARE 
International's work on financial inclusion for the marginalized. https://care.ca/wp-
content/uploads/2018/12/Village-Agent-Model-Learning-Document.pdf?x85526  

Castillo, M., Petrie, R., Torero, M., & Vesterlund, L. (2021). Social capital and adoption of agricultural 
technology. Frontiers in Psychology, 13, 1001442. 

Chavula, P., & Hassen, A. (2022). Agroforestry as a commendable climate-smart agriculture technology 
among smallholder farmers in Zambia: A review. Academia.Edu, 919–936. 

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155–159. 
https://doi.org/10.1037/0033-2909.112.1.155  

Coleman, J. S. (1988). Social capital in the creation of human capital. American Journal of Sociology, 
94(Supplement), S95–S120. https://doi.org/10.1086/228943  

Conley, T. G., & Udry, C. R. (2010). Learning about a new technology: Pineapple in Ghana. American 
Economic Review, 100(1), 35–69. 

Creswell, J. W., & Plano Clark, V. L. (2017). Designing and conducting mixed methods research (3rd 
ed.). SAGE Publications. 

Dawoe, E. K., Isaac, M. E., & Quashie-Sam, J. (2010). Litterfall and litter nutrient dynamics under cocoa 
ecosystems in lowland humid Ghana. Plant and Soil, 330, 55–64. https://doi.org/10.1007/s11104-
009-0173-0  

Deaton, A. (1997). The analysis of household surveys: A microeconometric approach to development 
policy. World Bank. 

Demirguc-Kunt, A., Klapper, L., Singer, D., Ansar, S., & Hess, J. (2018). The Global Findex Database 
2017: Measuring financial inclusion and the fintech revolution. World Bank Publications. 

Donkoh, S. A. (2019). Agricultural input credit and the adoption of sustainable agricultural practices 
(SAPs) in selected sub-Saharan Africa (SSA) countries: An endogenous Poisson regression approach. 
UDS International Journal of Development, 6(3), 97–115. https://doi.org/10.47740/394.UDSIJD6i  

Dormann, C. F., Elith, J., Bacher, S., Buchmann, C., Carl, G., Carré, G., Marquéz, J. R. G., Gruber, B., 
Lafourcade, B., Leitão, P. J., Münkemüller, T., McClean, C., Osborne, P. E., Reineking, B., Schröder, 
B., Skidmore, A. K., Zurell, D., & Lautenbach, S. (2013). Collinearity: A review of methods to deal 
with it and a simulation study evaluating their performance. Ecography, 36(1), 27–46. 
https://doi.org/10.1111/j.1600-0587.2012.07348.x  

Ellis, F. (2000). Rural livelihoods and diversity in developing countries. Oxford University Press. 

https://doi.org/10.1111/j.1467-6419.2007.00527.x
https://doi.org/10.1111/j.1467-6419.2007.00527.x
https://care.ca/wp-content/uploads/2018/12/Linkage-Learning-Brief.pdf
https://care.ca/wp-content/uploads/2018/12/Linkage-Learning-Brief.pdf
https://care.ca/wp-content/uploads/2018/12/Village-Agent-Model-Learning-Document.pdf?x85526
https://care.ca/wp-content/uploads/2018/12/Village-Agent-Model-Learning-Document.pdf?x85526
https://doi.org/10.1037/0033-2909.112.1.155
https://doi.org/10.1086/228943
https://doi.org/10.1007/s11104-009-0173-0
https://doi.org/10.1007/s11104-009-0173-0
https://doi.org/10.47740/394.UDSIJD6i
https://doi.org/10.1111/j.1600-0587.2012.07348.x


 
 

 
 

56 

European Commission. (2023). Regulation (EU) 2023/1115 of the European Parliament and of the 
Council of 31 May 2023 on the making available on the Union market and the export from the Union 
of certain commodities and products associated with deforestation and forest degradation and 
repealing Regulation (EU) No 995/2010. https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=CELEX%3A32023R1115&qid=1688594681039  

Field, A. (2013). Discovering statistics using IBM SPSS statistics (4th ed.). Sage. 

Franzel, S., Coe, R., Cooper, P., Place, F., & Scherr, S. J. (2001). Assessing the adoption potential of 
agroforestry practices in sub-Saharan Africa. Agricultural Systems, 69(1-2), 37–62. 

Franzel, S., Cooper, P., & Denning, G. L. (2001). Scaling up the benefits of agroforestry research: 
Lessons learned and research challenges. Development in Practice, 11(4), 524–534. 

Frimpong, A. (2020). Financial inclusion among rural households in Ghana. Journal of Economics and 
Sustainable Development, ISSN 2222-1700. https://ssrn.com/abstract=3623879  

Funk, M. J., Westreich, D., Wiesen, C., Stürmer, T., Brookhart, M. A., & Davidian, M. (2011). Doubly 
robust estimation of causal effects. American Journal of Epidemiology, 173(7), 761–767. 

Gassama, U. M., Bangura, R. S., & Jigba, F. M. E. (2023). The impact of Village Saving Loan 
Association on Small Holder Farmers in Taiama, Kori Chiefdom, Moyamba District. Global Social 
Welfare, 1–7. 

Ghana Statistical Service. (2023). Ghana - 2021 Population and Housing Census. 
https://microdata.statsghana.gov.gh/index.php  

Grant, M. K., Yifeng, Z., Brenya, R., Obuobi, B., & Bempah, G. B. (2022). Limitations of sustainable 
cocoa agroforestry: A literature review. Journal of Agroforestry and Environment, 15, 38–51. 

Grosh, M., & Glewwe, P. (Eds.). (2000). Designing household survey questionnaires for developing 
countries: Lessons from 15 years of the Living Standards Measurement Study. World Bank. 

Guest, G., Namey, E., & Mitchell, M. (2013). Collecting qualitative data: A field manual for applied 
research. SAGE Publications. 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2014). Multivariate data analysis (7th ed.). 
Pearson Education. 

Hashmiu, I. (2020). Perceived climate resilience and adoption of cocoa agroforestry in the forest-
savannah transition zone of Ghana. International Journal of Environment and Climate Change, 
10(12), 149–161. 

Hayes, R. J., & Bennett, S. (1999). Simple sample size calculation for cluster-randomized trials. 
International Journal of Epidemiology, 28(2), 319–326. https://doi.org/10.1093/ije/28.2.319  

Hendricks, L., & Chidiac, S. (2011). Village savings and loans: A pathway to financial inclusion for 
Africa's poorest households. Enterprise Development and Microfinance, 22(2), 134–146. 

Hillbur, S. (2014). Farmer's perceptions of agroforestry: A sustainable livelihood approach [Master's 
thesis]. DiVA Portal. 

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1115&qid=1688594681039
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32023R1115&qid=1688594681039
https://ssrn.com/abstract=3623879
https://microdata.statsghana.gov.gh/index.php
https://doi.org/10.1093/ije/28.2.319


 
 

 
 

57 

Hilson, G. (2016). Farming, small-scale mining and rural livelihoods in Sub-Saharan Africa: A critical 
overview. The Extractive Industries and Society, 3(2), 547–563. 
https://doi.org/10.1016/j.exis.2016.02.003  

Hosmer, D. W., Lemeshow, S., & Sturdivant, R. X. (2013). Applied logistic regression (3rd ed.). John 
Wiley & Sons. https://doi.org/10.1002/9781118548387  

Isaac, M. E., Erickson, B. H., Quashie-Sam, S. J., & Timmer, V. R. (2007). Transfer of knowledge on 
agroforestry management practices: The structure of farmer advice networks. Ecology and Society, 
12(2), 32. https://doi.org/10.5751/ES-02196-120232  

Isham, J. (2002). The effect of social capital on fertiliser adoption: Evidence from rural Tanzania. 
Journal of African Economies, 11(1), 39–60. https://doi.org/10.1093/jae/11.1.39  

Iyioku, G., Donkor, E., Mazancova, J., & Hejkrlik, J. (2024). Understanding farmers' motivations for 
joining cashew marketing cooperatives in coastal Kenya: The moderating role of social capital. 
Cogent Food & Agriculture, 10(1), 2433600. https://doi.org/10.1080/23311932.2024.2433600  

Izuchukwu, A., Erezi, E. E. D. E., & David Emeka, E. (2023). Assessing the impact of farmer-to-farmer 
communication networks on knowledge sharing and adoption of sustainable agricultural practices in 
Africa. International Journal of Agriculture and Earth Science, 9, 58–76. 

James, G., Witten, D., Hastie, T., & Tibshirani, R. (2013). An introduction to statistical learning: With 
applications in R. Springer. 

Johnson, R. B., Onwuegbuzie, A. J., & Turner, L. A. (2007). Toward a definition of mixed methods 
research. Journal of Mixed Methods Research, 1(2), 112–133. 
https://doi.org/10.1177/1558689806298224  

Jose, S. (2009). Agroforestry for ecosystem services and environmental benefits: An overview. 
Agroforestry Systems, 76(1), 1–10. https://doi.org/10.1007/s10457-009-9229-7  

Kaba, J. S., Otu-Nyanteh, A., & Abunyewa, A. A. (2020). The role of shade trees in influencing farmers' 
adoption of cocoa agroforestry systems: Insight from semi-deciduous rain forest agroecological zone 
of Ghana. NJAS - Wageningen Journal of Life Sciences, 92, 100332. 

Kabwe, G. (2010). Uptake of agroforestry technologies among smallholder farmers in Zambia 
[Unpublished thesis]. 

Kadam, P., & Bhalerao, S. (2010). Sample size calculation. International Journal of Ayurveda Research, 
1(1), 55–57. https://doi.org/10.4103/0974-7788.59946  

Kalischek, N., Lang, N., Renier, C., Daudt, R. C., Addoah, T., Thompson, W., Rhyner, J., & Wegner, J. 
D. (2023). Cocoa plantations are associated with deforestation in Côte d'Ivoire and Ghana. Nature 
Food, 4(5), 384–393. 

Karlan, D., Savonitto, B., Thuysbaert, B., & Udry, C. (2017). Impact of savings groups on the lives of 
the poor. Proceedings of the National Academy of Sciences, 114(12), 3079–3084. 
https://doi.org/10.1073/pnas.1611520114  

https://doi.org/10.1016/j.exis.2016.02.003
https://doi.org/10.1002/9781118548387
https://doi.org/10.5751/ES-02196-120232
https://doi.org/10.1093/jae/11.1.39
https://doi.org/10.1080/23311932.2024.2433600
https://doi.org/10.1177/1558689806298224
https://doi.org/10.1007/s10457-009-9229-7
https://doi.org/10.4103/0974-7788.59946
https://doi.org/10.1073/pnas.1611520114


 
 

 
 

58 

Kassie, M., Shiferaw, B., & Muricho, G. (2013). Agricultural technology, crop income, and poverty 
alleviation in Uganda. World Development, 39(10), 1784–1795. 
https://doi.org/10.1016/j.worlddev.2011.04.023  

Kelso, A., & Jacobson, M. (2011). Community assessment of agroforestry opportunities in GaMothiba, 
South Africa. Agroforestry Systems, 83, 267–278. https://doi.org/10.1007/s10457-011-9384-5  

Kenfack Essougong, U. P., Slingerland, M., Mathé, S., Vanhove, W., Tata Ngome, P. I., Boudes, P., 
Giller, K. E., Woittiez, L. S., & Leeuwis, C. (2020). Farmers' perceptions as a driver of agricultural 
practices: Understanding soil fertility management practices in cocoa agroforestry systems in 
Cameroon. Human Ecology, 48(5), 709–720. https://doi.org/10.1007/s10745-020-00190-0  

Kim, H. Y. (2017). Statistical notes for clinical researchers: Chi-squared test and Fisher's exact test. 
Restorative Dentistry & Endodontics, 42(2), 152–155. https://doi.org/10.5395/rde.2017.42.2.152  

Kinyili, B. M., Ndunda, E., & Kitur, E. (2020). Influence of agroforestry on rural income and livelihood 
of smallholder farmers in the semi-arid region of Sub-Saharan Africa. Journal of Tropical Forestry 
and Environment, 10(1). https://doi.org/10.31357/jtfe.v10i1.4691  

Kongor, J. E., Boeckx, P., Vermeir, P., Van de Walle, D., Baert, G., Afoakwa, E. O., & Dewettinck, K. 
(2019). Assessment of soil fertility and quality for improved cocoa production in six cocoa growing 
regions in Ghana. Agroforestry Systems, 93(4), 1455–1467. https://doi.org/10.1007/s10457-018-
0253-3  

Koomson, F., Ntiri, R. O., Dankwah, D. B., Enu-Kwesi, F., & Asmah, E. E. (2025). Artisanal and small-
scale mining, institutional arrangements and vulnerability of cocoa farmers in the Wassa Amenfi East 
and West Districts, Ghana. Resources Policy, 102, 105495. 

Kouadio, K. A. L., Kouakou, A. T. M., Zanh, G. G., Jagoret, P., Bastin, J. F., & Barima, Y. S. S. (2025). 
Floristic structure, potential carbon stocks, and dynamics in cocoa-based agroforestry systems in Côte 
d'Ivoire (West Africa). Agroforestry Systems, 99(1), 12. https://doi.org/10.1007/s10457-024-01103-6  

Krueger, R. A., & Casey, M. A. (2015). Focus groups: A practical guide for applied research (5th ed.). 
SAGE Publications. 

Ksoll, C., Lilleør, H. B., Lønborg, J. H., & Rasmussen, O. D. (2016). Impact of village savings and loan 
associations: Evidence from a cluster randomized trial. Journal of Development Economics, 120, 70–
85. https://doi.org/10.1016/j.jdeveco.2015.12.003  

Ksoll, C., Lilleør, H. B., Lønborg, J. H., & Rasmussen, O. D. (2022). Impact of village savings and loans 
associations. Rockwool Foundation Study Paper, 56. 

Läderach, P., Martinez-Valle, A., Schroth, G., & Castro, N. (2013). Predicting the future climatic 
suitability for cocoa farming of the world's leading producer countries, Ghana and Côte d'Ivoire. 
Climatic Change, 119(3), 841–854. 

Leduc, G., & Hansson, H. (2024). Behavioural factors for farmers' adoption of agroforestry practices in 
Sweden. Sustainable Production and Consumption, 47, 178–189. 

Leeuwis, C., & Van de Ban, A. (2004). Communication for rural innovation: Rethinking agricultural 
extension. Blackwell Science. 

https://doi.org/10.1016/j.worlddev.2011.04.023
https://doi.org/10.1007/s10457-011-9384-5
https://doi.org/10.1007/s10745-020-00190-0
https://doi.org/10.5395/rde.2017.42.2.152
https://doi.org/10.31357/jtfe.v10i1.4691
https://doi.org/10.1007/s10457-018-0253-3
https://doi.org/10.1007/s10457-018-0253-3
https://doi.org/10.1007/s10457-024-01103-6
https://doi.org/10.1016/j.jdeveco.2015.12.003


 
 

 
 

59 

Lwanga, S. K., & Lemeshow, S. (1991). Sample size determination in health studies: A practical manual. 
World Health Organization. https://apps.who.int/iris/handle/10665/40062  

Markelova, H., Meinzen-Dick, R., Hellin, J., & Dohrn, S. (2009). Collective action for smallholder 
market access. Food Policy, 34(1), 1–7. https://doi.org/10.1016/j.foodpol.2008.10.001  

Marshall, M. N. (1996). The key informant technique. Family Practice, 13(1), 92–97. 
https://doi.org/10.1093/fampra/13.1.92 

M'bo, A. A. K., Cherif, M., Kouadio, K., Adolphe, M. G., Bamba, A., Toure, E. N. D., Kouakou, C., & 
Koné, D. (2023). Climate variability and outlook of cocoa production in Côte d'Ivoire under future 
climate. In Shifting frontiers of Theobroma Cacao—Opportunities and challenges for production. 
IntechOpen. 

Meijer, S. S., Catacutan, D., Ajayi, O. C., Sileshi, G. W., & Nieuwenhuis, M. (2015). The role of 
knowledge, attitudes and perceptions in the uptake of agricultural and agroforestry innovations among 
smallholder farmers in sub-Saharan Africa. International Journal of Agricultural Sustainability, 
13(1), 40–54. https://doi.org/10.1080/14735903.2014.912493  

Meinzen-Dick, R., Bernier, Q., & Haglund, E. (2014). The six "ins" of climate-smart agriculture: 
Inclusive institutions for information, innovation, investment, and insurance (CAPRi Working Paper 
No. 114). CGIAR. 

Mensah, E. O., Asare, R., Vaast, P., Amoatey, C. A., Markussen, B., Owusu, K., Juhrbandt, J., & Ræbild, 
A. (2022). Limited effects of shade on physiological performances of cocoa (Theobroma cacao L.) 
under elevated temperature. Environmental and Experimental Botany, 201, 104983. 

Morgan, D. L. (1996). Focus groups. Annual Review of Sociology, 22, 129–152. 
https://doi.org/10.1146/annurev.soc.22.1.129 

Morse, S., & McNamara, N. (2013). Sustainable livelihood approach: A critical analysis of theory and 
practice. Geographical Journal, 179(3), 213–226. 

Moser, C. M., & Barrett, C. B. (2006). The complex dynamics of smallholder technology adoption: The 
case of SRI in Madagascar. Agricultural Economics, 35(3), 373–388. https://doi.org/10.1111/j.1574-
0862.2006.00169.x  

Munthali, G. N. C., Xuelian, W., Dzimbiri, M. N. W., Zolo, A., Mushani, J. K., & Banda, L. O. L. (2022). 
What is the sustainability of Village Savings and Loans Associations (VSLAs) amidst of Covid-19? 
Its impact on household income level and its determining factors—Lessons from Malawi, Sub-
Saharan Africa. https://doi.org/10.21203/rs.3.rs-1301593/v1  

Musinguzi, L. K. (2016). The role of social networks in savings groups: Insights from village savings 
and loan associations in Luwero, Uganda. Community Development Journal, 51(4), 499–516. 

Nair, P. K. R. (1993). An introduction to agroforestry. Kluwer. 

Olwig, M. F., Asare, R., Meilby, H., Vaast, P., & Owusu, K. (2023). Introduction: Climate, cocoa and 
trees. In Agroforestry as climate change adaptation: The case of cocoa farming in Ghana (pp. 1–33). 
Springer International Publishing. 

https://apps.who.int/iris/handle/10665/40062
https://doi.org/10.1016/j.foodpol.2008.10.001
https://doi.org/10.1080/14735903.2014.912493
https://doi.org/10.1111/j.1574-0862.2006.00169.x
https://doi.org/10.1111/j.1574-0862.2006.00169.x
https://doi.org/10.21203/rs.3.rs-1301593/v1


 
 

 
 

60 

Palinkas, L. A., Horwitz, S. M., Green, C. A., Wisdom, J. P., Duan, N., & Hoagwood, K. (2015). 
Purposeful sampling for qualitative data collection and analysis in mixed method implementation 
research. Administration and Policy in Mental Health and Mental Health Services Research, 42(5), 
533–544. https://doi.org/10.1007/s10488-013-0528-y  

Pamuk, H., van Asseldonk, M., Wattel, C., Ng'ang'a, S. K., Hella, J. P., & Ruben, R. (2022). Community-
based approaches to support the anchoring of climate-smart agriculture in Tanzania. Frontiers in 
Climate, 4, 1016164. https://doi.org/10.3389/fclim.2022.1016164  

Pienaah, C. K., & Luginaah, I. (2024). The impact of village savings and loan associations as a financial 
and climate resilience strategy for mitigating food insecurity in Northern Ghana. Risks, 12(4), 58. 
https://doi.org/10.3390/risks12040058  

Place, F., Adato, M., Hebinck, P., & Omosa, M. (2004). The impact of agroforestry-based soil fertility 
replenishment practices on the poor in western Kenya. World Development, 33(3), 375–390. 

Posit, PBC. (2024). RStudio: Integrated development environment for R (Version 2024.06.1+524) 
[Computer software]. https://posit.co/download/rstudio-desktop/  

Pretty, J., & Ward, H. (2001). Social capital and the environment. World Development, 29(2), 209–227. 

Putnam, R. D. (2000). Bowling alone: The collapse and revival of American community. Simon & 
Schuster. 

Quandt, A., Neufeldt, H., & McCabe, J. T. (2019). Building livelihood resilience: What role does 
agroforestry play? Climate and Development, 11(6), 485–500. 
https://doi.org/10.1080/17565529.2018.1447903  

Rogers, E. M. (2003). Diffusion of innovations (5th ed.). Free Press. 

Rosenbaum, P. R., & Rubin, D. B. (1983). The central role of the propensity score in observational 
studies for causal effects. Biometrika, 70(1), 41–55. https://doi.org/10.1093/biomet/70.1.41  

Rubyutsa, J. M., Achtenhagen, L., Stendahl, E., & Musekura, C. (2024). Advancing rural 
entrepreneurship in Rwanda through informal training—Insights from Paulo Freire's Pedagogy of the 
Oppressed. Entrepreneurship Education and Pedagogy, 7(3), 347–376. 
https://doi.org/10.1177/25151274231204342  

Ruf, F. (2010). "You weed and we'll share": Land dividing contracts and cocoa booms in Ghana, Côte 
d'Ivoire and Indonesia. CIRAD/GTZ Survey. 

Scoones, I. (1998). Sustainable rural livelihoods: A framework for analysis (IDS Working Paper No. 
72). Institute of Development Studies. 

Scoones, I. (2015). Sustainable livelihoods and rural development. Practical Action Publishing. 

Sienso, G., Nasow, A. K. K., & Lambongang, M. (2021). Participation, income effect and challenges of 
village savings and loans program in Garu and Tempane Districts of the Upper East Region, Ghana. 
Asian Journal of Agricultural Extension, Economics and Sociology, 39(1), 123–135. 

https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.3389/fclim.2022.1016164
https://doi.org/10.3390/risks12040058
https://posit.co/download/rstudio-desktop/
https://doi.org/10.1080/17565529.2018.1447903
https://doi.org/10.1093/biomet/70.1.41
https://doi.org/10.1177/25151274231204342


 
 

 
 

61 

Somarriba, E., & Lopez-Sampson, A. (2018). Coffee and cocoa agroforestry systems: Pathways to 
deforestation, reforestation, and tree cover change (Technical Report). CATIE. 

Sonwa, D. J., Weise, S. F., Schroth, G., Janssens, M. J., & Shapiro, H. Y. (2014). Plant diversity 
management in cocoa agroforestry systems in West and Central Africa—effects of markets and 
household needs. Agroforestry Systems, 88, 1021–1034. https://doi.org/10.1007/s10457-014-9714-5  

Sonwa, D. J., Weise, S. F., Schroth, G., Janssens, M. J. J., & Shapiro, H. Y. (2019). Structure of cocoa 
farming systems in West and Central Africa: A review. Agroforestry Systems, 93, 2009–2025. 
https://doi.org/10.1007/s10457-018-0306-7  

Stuart, E. A. (2010). Matching methods for causal inference: A review and a look forward. Statistical 
Science, 25(1), 1–21. https://doi.org/10.1214/09-STS313  

Teddlie, C., & Yu, F. (2007). Mixed methods sampling: A typology with examples. Journal of Mixed 
Methods Research, 1(1), 77–100. https://doi.org/10.1177/2345678906292430  

Tscharntke, T., Clough, Y., Bhagwat, S. A., Buchori, D., Faust, H., Hertel, D., Hölscher, D., Juhrbandt, 
J., Kessler, M., Perfecto, I., Scherber, C., Schroth, G., Veldkamp, E., & Wanger, T. C. (2011). 
Multifunctional shade-tree management in tropical agroforestry landscapes – A review. Journal of 
Applied Ecology, 48(3), 619–629. https://doi.org/10.1111/j.1365-2664.2010.01939.x  

Tucker, J. W. (2010). Selection bias and econometric remedies in accounting and finance research. 
Journal of Accounting Literature, 29, 31–57. 

Vaast, P., Harmand, J. M., Rapidel, B., Jagoret, P., & Deheuvels, O. (2015). Coffee and cocoa production 
in agroforestry—a climate-smart agriculture model. In Climate change and agriculture worldwide 
(pp. 209–224). Springer Netherlands. https://doi.org/10.1007/978-94-017-7462-8_16  

VSL Associates. (2024). The VSLA methodology. https://www.vsla.net/the-vsla-methodology/ 

Waldén, P., Eronen, M., Kaseva, J., Negash, M., & Kahiluoto, H. (2024). Determinants of the economy 
in multistrata agroforestry in Ethiopia. Land Use Policy, 141, 107162. 
https://doi.org/10.1016/j.landusepol.2024.107162  

Wartenberg, A. C., Blaser, W. J., Gattinger, A., Roshetko, J. M., Van Noordwijk, M., & Six, J. (2017). 
Does shade tree diversity increase soil fertility in cocoa plantations? Agriculture, Ecosystems & 
Environment, 248, 190–199. https://doi.org/10.1016/j.agee.2017.07.033  

Wassa Amenfi West Municipal Assembly. (2021). Wassa Amenfi West Municipal Assembly: Composite 
budget for 2022-2024. Ministry of Finance and Economic Planning. 
https://mofep.gov.gh/sites/default/files/composite-budget/2022/WR/Amenfi%20West.pdf  

Wessel, M., & Quist-Wessel, P. M. F. (2015). Cocoa production in West Africa, a review and analysis 
of recent developments. NJAS - Wageningen Journal of Life Sciences, 74-75, 1–7. 
https://doi.org/10.1016/j.njas.2015.09.001  

Whitmore, T. C., Hall, J. B., & Swaine, M. D. (1982). Distribution and Ecology of Vascular Plants in a 
Tropical Rain Forest. Forest Vegetation in Ghana. Journal of Ecology, 70(3), 913. 

https://doi.org/10.1007/s10457-014-9714-5
https://doi.org/10.1007/s10457-018-0306-7
https://doi.org/10.1214/09-STS313
https://doi.org/10.1177/2345678906292430
https://doi.org/10.1111/j.1365-2664.2010.01939.x
https://doi.org/10.1007/978-94-017-7462-8_16
https://doi.org/10.1016/j.landusepol.2024.107162
https://doi.org/10.1016/j.agee.2017.07.033
https://doi.org/10.1016/j.njas.2015.09.001


 
 

 
 

62 

Woolcock, M., & Narayan, D. (2000). Social capital: Implications for development theory, research, and 
policy. The World Bank Research Observer, 15(2), 225–249. 

Yi, S., Huo, Z., Zhang, M., & Chen, F. (2023). An empirical study of new rural collective economic 
organization in alleviating relative poverty among farmers. Sustainability, 15(19), 14126. 

Zaca, F. N., Ngidi, M. S. C., Chipfupa, U., Ojo, T. O., & Managa, L. R. (2023). Factors influencing the 
uptake of agroforestry practices among rural households: Empirical evidence from the KwaZulu-
Natal province, South Africa. Forests, 14(10), 2056. https://doi.org/10.3390/f14102056  

Zhang, S., Sun, Z., Ma, W., & Valentinov, V. (2020). The effect of cooperative membership on 
agricultural technology adoption in Sichuan, China. China Economic Review, 62, 101334. 
https://doi.org/10.1016/j.chieco.2019.101334  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.3390/f14102056
https://doi.org/10.1016/j.chieco.2019.101334


 
 

 
 

63 

10. Appendix 

10.1 Questionnaire 

The Role of Village Savings and Loan Associations (VSLAs) In Promoting Climate-Resilient 
Agroforestry Practices Among Cocoa Farmers in Wassa Amenfi District, Ghana. 

 
Note: This research is part of the Wassa Amenfi Cocoa Landscape Initiative in Ghana. All 
information collected through this questionnaire is strictly confidential and will be used solely for 
research purposes. Respondents' comments, suggestions, and personal information will not be shared 
beyond this study. The findings will be shared with project partners to support sustainable cocoa 
farming and benefit the community. This survey explores the role of social networks in adopting 
climate-smart cocoa practices. 

 
Section A: Demographic and Household Characteristics 
Respondent ID: ________________ 
Age: _______ years 
Gender: 

- Male 
- Female 
- Other/Prefer not to say 

Highest level of education: 
- No formal education 
- Primary 
- Junior High School 
- Senior High School 
- Secondary High School 
- Tertiary 
- Other (specify): ________ 

Household size: _______ (number of people living in your household) 
Primary occupation: ________________ 
Secondary occupation(s): ________________ 
Total farm size: _______ (hectares/acres) 
Land dedicated to cocoa production: _______ (hectares/acres) 
Land tenure status: 

- Own land with title deed 
- Own land without formal documentation 
- Family land 
- Rented/Leased  
- Other (specify): ________ 

Distance from your home to the nearest agricultural extension service: _______ km 
Are you a member of a Village Savings and Loan Association (VSLA)? 

- Yes → Continue to Section B1 (VSLA Members) 
- No → Skip to Section B2 (Non-VSLA Members) 

 
Section B1: VSLA Membership and Activities (For VSLA Members Only) 
How long have you been a VSLA member? _______ years/months 
How many VSLA cycles have you completed? _______ 
What is your position in the VSLA? 

- Chairperson 
- Secretary 
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- Treasurer 
- Ordinary member 
- Other (specify): ________ 

How much do you typically save per month in your VSLA? _______ (local currency) 
 
How much do you typically earn per month: 

- Cocoa Seasons: ________________ 
- Other seasons: ________________ 

What percentage of your household income is saved through VSLA? _______% 
Have you taken loans from your VSLA? 

- Yes 
- No 

If yes, how many loans have you taken in the last 1 year? _______ 
What was the average loan amount? _______ (local currency) 
 
What were the loans primarily used for? (Select all that apply) 

- Investing in cocoa farm 
- Investing in agroforestry 
- Household expenses 
- Education 
- Health 
- Business 
- Other (specify): ________ 

After the VSLA cycle is completed, what do you typically use your share-out money for? 
(Select all that apply) 

- Investing in cocoa farm 
- Investing in agroforestry 
- Household expenses 
- Education 
- Health 
- Business 
- Other (specify): ________ 

Before joining the VSLA, did you have access to any formal financial services 
- Bank account 
- Microfinance 
- Cooperative 
-  None 
- Other (specify): ________ 

Has joining the VSLA improved your ability to access other financial services? 
- Yes 
- No 

Distance from your home to the nearest VSLA meeting point: _______ km 
 
Continue to Section C 

 
Section B2: Financial Access and Savings (For Non-VSLA Members Only) 
Are you aware of VSLAs operating in your community? 

- Yes 
- No 

Distance from your home to the nearest VSLA meeting point (if known): _______ km 
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Do you have access to any formal financial services? 
- Bank account 
- Microfinance 
- Cooperative 
- None 
- Other (specify): ________ 

Do you save money regularly? 
- Yes 
- No 

If yes, where? 
- At home 
- With friends/family 
- Bank 
- Mobile money 
- Other (specify): ________ 

How much do you typically save per month? _______ (local currency) 
Cocoa Season: ________________ 
Other season: ________________ 
How much is your income per month: ___________ (local currency) 
What percentage of your household income is saved? _______% 
Have you taken any loans in the last 2 years? 

- Yes 
- No 

If yes, from where? 
- Bank 
- Microfinance 
- Friends/family 
- Money lender 
- Other (specify): ________ 

If yes, what was the average loan amount? _______ (local currency) 
What were the loans primarily used for? (Select all that apply) 

- Investing in cocoa farm 
- Investing in agroforestry 
- Household expenses 
- Education 
- Health 
- Business 
- Other (specify): ________ 

Continue to Section C 
 

Section C: Agroforestry Practice Screening (For All Respondents) 
Do you practice cocoa agroforestry on your farm? 

- Yes → Continue to Section D 
- No → Skip to Section G 

 
Section D: Agroforestry Adoption (For All Adopters) 
When did you start implementing agroforestry practices? _______ (year) 
 
How many acres/ha of land do you have under agroforestry: ________(Acre/Hectar) 
Did you start agroforestry practices before or after joining the VSLA? (For VSLA Members 
Only) 
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- Before 
- After 
- N/A (Non-VSLA member) 

Which agroforestry practices have you implemented? (Select all that apply) 
- Shade trees with cocoa 
- Fruit trees with cocoa 
- Timber trees with cocoa 
- Nitrogen-fixing trees 
- Intercropping/Alley cropping 
- Boundary planting 
- Other (specify): ________ 

What tree species have you incorporated in your agroforestry system? (List up to five) 
a. ________________ 
b. ________________ 
c. ________________ 
d. ________________ 
e. ________________ 
What motivated you to adopt agroforestry practices? (Select all that apply) 

- Additional income 
- Improved cocoa yields 
- Climate resilience 
- Soil improvement 
- Training received 
- Access to finance through VSLA (VSLA members only) 
- Access to finance (non-VSLA members) 
- Seeing successful examples 
- Other (specify): ________ 

(For VSLA Members Only) On a scale of 1-5 (1=not important, 5=extremely important), how 
important was your VSLA membership in your decision to adopt agroforestry? _______ 
 
(For VSLA Members Only) On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate your 
agreement with the following statement: "VSLA membership provided the financial means 
necessary to implement agroforestry." _______ 
 
Continue to Section E 

 
Section E: Benefits and Challenges of Agroforestry (For All Adopters) 
What benefits have you experienced from implementing agroforestry? (Select all that apply) 

- Increased cocoa yield 
- Additional income sources 
- Improved soil fertility 
- Better climate resilience 
- Enhanced food security 
- Access to fuelwood 
- Other (specify): ________ 

What challenges have you faced in implementing agroforestry? (Select all that apply) 
- Lack of technical knowledge 
- Limited access to seedlings/inputs 
- Financial constraints 
- Labor constraints 
- Land tenure issues 
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- Long wait for returns 
-  Competition between trees and crops 
- Pests and diseases 
- Other (specify): ________ 

(For VSLA Members Only) Have you been able to address any of these challenges through your 
VSLA membership? 

- Yes 
- No 

If yes, how? ________________ 
 
(For Non-VSLA Members Only) How have you addressed these challenges without VSLA 
support? ________________ 
 
What additional support would help you to better implement or expand agroforestry 
practices? ________________ 
 
Continue to Section F 

 
Section F: Training and Knowledge Transfer (For All Adopters) 
Have you received training on agroforestry practices? 

- Yes 
- No 

If yes, who provided the training? (Select all that apply) 
- Government extension 
- NGO (specify): ________ 
- Private company (specify): ________ 
- VSLA facilitator (VSLA members only) 
- Fellow farmers 
- Other (specify): ________ 

How many agroforestry training sessions have you attended in the last 2 years? _______ 
 
(For VSLA Members Only) Did you receive any training specifically because of your VSLA 
membership? 

- Yes 
- No 

If yes, what kind of training? ________________ 
 
(For VSLA Members Only) Do VSLA meetings include knowledge sharing about agricultural 
practices? 

- Yes 
- No 

If yes, how often? 
- Every meeting 
- Monthly 
- Occasionally 
- Rarely 

(For Non-VSLA Members Only) From where do you typically get information about farming 
practices? (Select all that apply) 

- Government extension 
- NGOs 
- Radio/TV 
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- Other farmers 
- Family members 
- Internet/mobile phone 
- Other (specify): ________ 

Have you shared knowledge about agroforestry with others? 
- Yes 
- No 

If yes, with whom? (Select all that apply) 
- Family members 
- Neighbours 
- Other VSLA members (VSLA members only) 
- Other farmers 
- Other (specify): ________ 

 
(For VSLA Members Only) On a scale of 1-5 (1=not at all, 5=very much), to what extent has 
VSLA membership improved your: 
- Knowledge about agroforestry: _______ 
- Skills in implementing agroforestry: _______ 
-Access to resources for agroforestry: _______ 
- Confidence in managing agroforestry systems: _______ 
 
(For Non-VSLA Members Only) Do you feel you have adequate knowledge about agroforestry 
practices? 

- Yes 
- No 
- Partially 

Do you feel capable of maintaining your agroforestry system independently? 
- Yes 
- No 
- Partially 

(For VSLA Members Only) Do you feel capable of maintaining your agroforestry system 
independently after project support ends? 

- Yes 
- No 
- Partially 

Skip to Section H 
 

Section G: Non-Adoption of Agroforestry (For All Non-Adopters) 
Are you familiar with cocoa agroforestry practices? 

- Yes 
- No 
- Partially 

Have you ever considered implementing agroforestry on your cocoa farm? 
- Yes 
- No 

What are the main reasons you haven't adopted agroforestry practices? (Select all that apply) 
- Lack of knowledge/information 
-  Limited access to seedlings/inputs 
- Financial constraints 
- Labor constraints 
- Land tenure issues 
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- Long wait for returns 
- Not convinced of benefits 
- Prefer traditional cocoa cultivation 
- Other (specify): ________ 

On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate your agreement with this 
statement: "I would implement agroforestry if I had the right support." _______ 
 
What kind of support would you need to adopt agroforestry practices? (Select all that apply) 

- Technical training 
- Access to quality seedlings 
- Financial support 
- Labor assistance 
- Land security 
- Guaranteed markets for products 
- Other (specify): ________ 

(For VSLA Members Only) Have you received any training on agroforestry through your VSLA 
membership? 
 

- Yes 
- No 

(For VSLA Members Only) Has anyone in your VSLA shared knowledge about agroforestry 
with you? 

- Yes 
- No 

(For VSLA Members Only) Would you be interested in learning more about agroforestry 
through your VSLA? 

- Yes 
- No 
- Maybe 

(For Non-VSLA Members Only) Do you think membership in a VSLA would help you to adopt 
agroforestry practices? 

- Yes 
- No 
- Maybe 

 
If yes, how? ________________ 
 
Continue to Section H 

 
Section H: Household Decision-Making and Gender Aspects (For All Respondents) 
Who makes decisions about farm management in your household? 

- Male head of household 
- Female head of household 
- Joint decision 
- Other (specify): ________ 

(For VSLA Members Only) Who makes decisions about VSLA participation in your household? 
- Male head of household 
- Female head of household 
- Joint decision 
- Other (specify): ________ 
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(For Non-VSLA Members Only) Who makes decisions about financial matters in your 
household? 

- Male head of household 
- Female head of household 
- Joint decision 
- Other (specify): ________ 

 
(For VSLA Members Only) Since joining the VSLA, has your role in household financial 
decision-making changed? 

- Yes 
- No 

If yes, how? ________________ 
 
(For VSLA Members Only) On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate your 
agreement with this statement: "VSLA membership has improved women's participation in 
farm management decisions." _______ 
 
(For Non-VSLA Members Only) On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate 
your agreement with this statement: "Women in my household have equal say in farm 
management decisions." _______ 
 
(For VSLA Members Only) On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate your 
agreement with this statement: "VSLA membership has created opportunities for youth to 
engage in agroforestry." _______ 
 
(For Non-VSLA Members Only) On a scale of 1-5 (1=strongly disagree, 5=strongly agree), rate 
your agreement with this statement: "Youth in my household have opportunities to 
participate in farm management decisions." _______ 
 
(For VSLA Members Only) If you are a woman or youth member: Has VSLA membership 
helped you overcome any specific challenges related to farming or agroforestry? 

- Yes 
- No 
- Not applicable 

If yes, please explain: ________________ 
 
VSLA Members: Survey Complete 
 Non-VSLA Members: Continue to Section I 

 
Section I: Perceptions of VSLAs (For Non-VSLA Members Only) 
Are you familiar with how VSLAs operate? 

- Yes 
- No 
- Partially 

Have you ever been invited to join a VSLA? 
- Yes 
- No 

Would you be interested in joining a VSLA? 
- Yes 
- No 
- Maybe 
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What would motivate you to join a VSLA? (Select all that apply) 
- Access to loans 
- Safe place to save 
- Financial discipline 
- Social support 
- Learning new skills 
- Support for agroforestry 
- Other (specify): ________ 

What factors have prevented you from joining a VSLA? (Select all that apply) 
- Lack of awareness 
- VSLA not available nearby 
- Meeting times not convenient 
- Cannot afford minimum savings 
- Distrust in group saving 
- Prior negative experience 
- Not interested 
- Other (specify): ________ 

Trust Statements 
Please indicate your level of agreement with the following statements related to trust in your 
community: 
Most people in my community who are VSLA members can be trusted. 

- Strongly Disagree 
- Partly Disagree 
- Neither agree nor disagree 
- Partly Agree 
- Strongly Agree 

 
Most people in my community/VSLAs have trust in me. 

- Strongly Disagree 
- Partly Disagree 
- Neither agree nor disagree 
- Partly Agree 
- Strongly Agree 

 
Thank you for participating in this survey! 
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10.2 Agroforestry system  

 
Figure 13: Cocoa agroforestry with integration of crops, trees and cocoa. 
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10.3 Test of Multicollinearity 

Table 9: Test of Multicollinearity 

 

The correlation matrix, presented in Table 9, displays the Pearson correlation coefficients for all pairs 

of variables included in the subsequent analyses (propensity score matching and logistic regression 

modelling). Generally, a correlation coefficient with an absolute value greater than 0.8 or 0.9 is often 

considered indicative of potentially problematic multicollinearity (Hair et al., 2014; James et al., 

2013). 
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10.4 List of Tables 

Table 10: Different crops grown by the respondents. 

 

Table 11: Loan usage from all respondents availed loan 
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Figure 14: Fieldwork Experiences 

 


