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ABSTRACT

» Introduction:

South Sudan remains one of the most fragile and aid-dependent countries globally, with recurrent conflict
undermining agricultural productivity and rural livelihoods. Despite favorable agro-ecological conditions, smallholder
farmers face persistent food insecurity and reliance on humanitarian assistance. This study examined the effectiveness of
agricultural extension services, farmer cooperatives, and policy institutions in promoting agricultural resilience and
reducing aid dependency in post-conflict settings.

» Methods:

A mixed-methods cross-sectional design was employed, relying exclusively on secondary data from international
organizations, government agencies, and development partners. Quantitative data, including crop yields, household
dietary diversity scores, income diversification, and adaptive practices, were analyzed using OLS regression, propensity
score matching, and count models. Qualitative policy and institutional documents were examined through thematic
content analysis. Control variables included farmer demographics, farm size, gender, education, and conflict exposure.

» Results and Findings:

The study found that access to extension services significantly improved adaptive farming practices and dietary
diversity. Cooperative membership enhanced income diversification, market access, and collective risk-sharing. Policy
institutions indirectly influenced resilience by shaping the enabling environment for extension and cooperative
effectiveness. Interaction effects suggested that institutional synergy had a stronger impact on resilience than individual
interventions. Conflict exposure and limited institutional capacity were identified as key constraints.

» Conclusion:

The findings demonstrated that integrated institutional support was essential for enhancing agricultural resilience in
post-conflict South Sudan. Extension services, cooperatives, and policy institutions, when coordinated effectively, reduced
reliance on aid while improving food security, adaptive capacity, and income stability. The study highlights the need for
targeted investment in institutional capacity-building and coordinated policy interventions to transition from
humanitarian dependence to sustainable agricultural livelihoods.

Keywords: Agricultural Resilience, Extension Services, Farmer Cooperatives, Policy Institutions, Post-Conflict, South Sudan.
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RESEARCH STATEMENT

This research investigated the institutional determinants of agricultural resilience in post-conflict South Sudan, with a
particular focus on agricultural extension services, farmer cooperatives, and policy institutions. Using a mixed-methods cross-
sectional design based on secondary data, the study applied rigorous quantitative techniques including ordinary least squares
(OLS) regression, propensity score matching (PSM), interaction models, and count regression to estimate institutional effects on
resilience outcomes. Agricultural resilience was operationalized through validated indicators such as Household Dietary Diversity
Score (HDDS), income diversification indices, and adoption of adaptive agricultural practices. Descriptive statistics revealed
substantial variation in institutional access across regions, with extension coverage and cooperative participation remaining
uneven in conflict-affected areas.

Inferential results demonstrated that extension service access had a statistically significant positive effect (p < 0.05) on
adaptive practices and household dietary diversity, while cooperative membership was strongly associated with income
diversification and reduced aid dependency. Policy institutions exhibited an indirect but statistically meaningful influence through
enabling coordination, regulatory support, and resource alignment, particularly when interaction effects were modeled. Propensity
scores matching estimates confirmed that farmers exposed to integrated institutional support achieved significantly higher
resilience outcomes than comparable non-participants, reducing selection bias and strengthening causal inference.

Qualitative thematic analysis further corroborated these findings by identifying institutional coordination gaps, capacity
constraints, and governance challenges that moderated program effectiveness.

Therefore. the study concluded that agricultural resilience in post-conflict South Sudan was driven not by isolated
interventions but by the synergistic interaction of multiple institutions. Integrated institutional effectiveness produced greater
marginal impacts than single-institution approaches, underscoring the importance of coordinated policy design. The research
outcomes provide robust empirical evidence supporting institutional capacity-building, cooperative strengthening, and extension
system reform as central strategies for transitioning from humanitarian aid dependency toward sustainable agricultural
development in fragile and conflict-affected settings.
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CHAPTER ONE
INTRODUCTION

» Background Overview

South Sudan was widely recognized as one of the most fragile and aid-dependent countries in the world. Following its
independence in 2011, recurrent civil conflict, prolonged political instability, and economic collapse severely disrupted
agricultural systems and rural livelinoods. Evidence from the Food and Agriculture Organization indicated that more than 60% of
the population experienced acute food insecurity, with domestic agricultural production failing to meet basic subsistence needs
despite favorable agro-ecological conditions (FAO, 2022). This contradiction highlighted the presence of deep-seated structural
and institutional weaknesses rather than a lack of natural or productive resources.

Agriculture in South Sudan was predominantly rain-fed and smallholder-based, employing nearly 80% of the population and
serving as the primary source of livelihoods for rural communities (World Bank, 2020). However, years of armed conflict resulted
in widespread displacement of farming populations, destruction of rural infrastructure, and erosion of institutional capacity within
ministries responsible for agriculture and rural development. Agricultural extension services remained underfunded, inadequately
staffed, and unevenly distributed, significantly limiting farmers’ access to improved agricultural technologies, climate
information, and best farming practices (IFAD, 2021).

Humanitarian assistance played a critical role in preventing large-scale famine and mitigating immediate food insecurity
during periods of crisis. Nevertheless, prolonged dependence on food aid increasingly raised concerns regarding aid dependency,
weakened local production incentives, and the crowding out of domestic agricultural systems. Scholars consistently argued that
without deliberate and sustained investment in agricultural institutions, humanitarian aid risked reinforcing vulnerability rather
than building long-term resilience (Barrett et al., 2021). Consequently, transitioning from emergency relief to development-
oriented agricultural systems required systematic, evidence-based evaluation of the effectiveness of extension services, farmer
cooperatives, and agricultural policy institutions as key drivers of post-conflict recovery and sustainable development (OECD,
2018).

Beyond the immediate impacts of conflict, structural deficiencies within South Sudan’s agricultural governance framework
further constrained recovery efforts. Policy formulation and implementation remained fragmented across national and sub-national
levels, with limited coordination between government agencies, development partners, and local institutions. Agricultural policies
and strategies, while often aligned with international development frameworks, were inconsistently operationalized due to weak
institutional capacity, limited fiscal resources, and ongoing insecurity (World Bank, 2020). As a result, the potential of agriculture
as a driver of economic recovery and rural stability remained largely unrealized.

Farmer cooperatives and producer organizations were widely promoted as mechanisms for rebuilding rural livelihoods and
strengthening collective action in post-conflict contexts. In South Sudan, however, cooperative development faced significant
challenges, including weak governance structures, limited access to finance, low managerial capacity, and insufficient policy
support. Although cooperatives were expected to enhance market access, input procurement, and income stability, empirical
evidence regarding their effectiveness in fragile environments remained limited and inconsistent (Bernard & Spielman, 2009).
This lack of systematic evaluation constrained the ability of policymakers and development actors to design context-appropriate
cooperative models.

Extension service delivery systems also struggled to adapt to the realities of post-conflict South Sudan. Public extension
institutions were often understaffed, under-resourced, and heavily reliant on donor-funded projects, resulting in uneven service
provision across regions. Non-state actors, including NGOs and international agencies, filled critical service gaps but frequently
operated through short-term project cycles that limited sustainability and institutional continuity (IFAD, 2021). These dynamics
underscored the need for comprehensive analysis of how extension services, cooperatives, and policy institutions collectively
influenced agricultural resilience and the transition away from long-term aid dependency in post-conflict settings.

» Scope of the Study

o Global Perspective

From a global perspective, the study was situated within broader international efforts to address food insecurity, fragility,
and sustainable development in conflict-affected and post-conflict states. The research aligned with key global development
frameworks, particularly the Sustainable Development Goals (SDGs), including SDG 1 (No Poverty), SDG 2 (Zero Hunger), and
SDG 16 (Peace, Justice, and Strong Institutions). By examining institutional effectiveness in South Sudan’s agricultural sector, the
study contributed to global debates on how fragile states could transition from prolonged humanitarian assistance to sustainable,
resilience-driven development pathways (OECD, 2018).
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Globally, international organizations and donors had increasingly emphasized the need to link humanitarian aid with long-
term development and resilience-building, especially in fragile contexts. However, empirical evidence on effective institutional
pathways for achieving this transition remained limited. This study addressed that gap by providing institution-focused insights
relevant to global policymakers, development agencies, and academic communities seeking scalable and context-sensitive models
for agricultural recovery in post-conflict environments (FAO, 2022).

o Regional Perspective

At the regional level, the study contributed to knowledge on agricultural recovery and resilience in the East African and
Horn of Africa regions, where recurrent conflict, climate variability, and chronic food insecurity posed persistent development
challenges. Countries such as Somalia, Ethiopia, and Sudan experienced similar structural constraints, including weak agricultural
institutions, disrupted extension systems, and limited cooperative development, making South Sudan a relevant case for
comparative analysis (FAO, 2022).

The findings provided regionally relevant lessons on how institutional arrangements influenced agricultural outcomes in
fragile settings. By situating South Sudan within the broader regional context, the study supported cross-country learning and
informed regional strategies aimed at strengthening food systems, enhancing resilience, and reducing dependence on humanitarian
assistance. Regional development organizations and policymakers could draw on the study’s findings to inform integrated
agricultural and resilience initiatives across similar post-conflict environments.

e Local Perspective

At the local level, the study focused on smallholder farming communities in selected post-conflict regions of South Sudan
where humanitarian assistance remained widespread and agricultural recovery initiatives were underway. These communities
served as a critical analytical unit for understanding how institutional interventions such as extension service delivery, cooperative
participation, and policy implementation translated into tangible household-level outcomes, including food security, income
stability, and adaptive capacity to shocks.

By examining localized agricultural dynamics, the study captured context-specific constraints and opportunities that national
and regional analyses often overlooked. The local focus enabled a nuanced understanding of how farmers interacted with
institutions in practice, revealing disparities in access to services and variations in resilience outcomes across communities. These
insights were particularly valuable for local governments, non-governmental organizations, and development practitioners
designing community-level agricultural interventions in post-conflict South Sudan (World Bank, 2020).

e Purpose of the Study and Use of Findings

The primary purpose of this study was to evaluate the effectiveness of agricultural extension services, farmer cooperatives,
and policy institutions in enhancing agricultural resilience in post-conflict South Sudan. The study sought to move beyond
descriptive accounts of food insecurity by empirically examining institutional pathways that contributed to reduced aid
dependency and strengthened resilience within agricultural systems.

The findings were intended to inform national policymakers on priority reforms required to strengthen agricultural
institutions and improve service delivery. By identifying institutional mechanisms that exerted the greatest influence on resilience
outcomes, the study generated actionable insights to support evidence-based policy design, implementation, and institutional
reform efforts.

Development partners and humanitarian agencies were also expected to benefit from the study’s findings, particularly in the
design of exit strategies that facilitated a transition from emergency relief to development-oriented interventions. Evidence
generated by the study was anticipated to guide investment decisions toward programs that sustainably rebuilt agricultural
livelihoods rather than reinforcing long-term reliance on humanitarian assistance (Barrett et al., 2021).

From an academic perspective, the study contributed to the limited empirical literature on agricultural resilience in post-
conflict contexts by offering a multidimensional institutional analysis that integrated agricultural extension services, farmer
cooperatives, and policy frameworks. In doing so, the research enhanced scholarly understanding of how institutional
effectiveness influenced resilience outcomes in fragile and conflict-affected states.

¢ Significance of the Study

This study was significant at multiple levels. From a policy perspective, it provided empirical evidence to support
institutional reforms in South Sudan’s agricultural sector, which had often been guided by fragmented or donor-driven priorities
rather than locally grounded research (IFAD, 2021).

From an academic standpoint, the study filled a notable gap in the resilience literature by focusing on institutional
effectiveness rather than solely on household-level coping strategies. Few previous studies had systematically examined how
extension systems, cooperatives, and policy institutions interacted in post-conflict agricultural recovery contexts.
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From a development practice perspective, the research offered practical insights for NGOs and donors seeking sustainable
alternatives to long-term food aid. Understanding which institutional interventions yielded measurable resilience outcomes was
critical for improving program design and overall effectiveness.

Finally, the study held societal significance by contributing to livelihood stabilization, food security, and peacebuilding
among vulnerable farming communities. Strengthened agricultural systems were shown to reduce conflict risk by addressing
resource-based grievances and economic marginalization (OECD, 2018).

» Objectives of the Study

e General Objective
The general objective of the study was to assess the effectiveness of agricultural extension services, farmer cooperatives, and
policy institutions in promoting agricultural resilience in post-conflict South Sudan.

Specific Objectives

To examine the impact of agricultural extension services on farm productivity and adaptive capacity.

To assess the role of farmer cooperatives in improving market access, income stability, and food security.
To evaluate the effectiveness of agricultural policy institutions in supporting post-conflict recovery.

To identify institutional and contextual barriers limiting agricultural resilience.

AN NN

Research Questions

How did agricultural extension services influence agricultural resilience among smallholder farmers?
What role did farmer cooperatives play in reducing aid dependency in post-conflict South Sudan?
How effective were agricultural policy institutions in supporting sustainable agricultural recovery?
What institutional and contextual factors constrained agricultural resilience outcomes?

AN NN

\4

Determinants of Study Outcomes

e Dependent Variable

The dependent variable in this study was agricultural resilience. It was operationalized using multiple outcome indicators,
including farm productivity, household food security status, income diversification, and farmers’ adaptive capacity to climatic,
economic, and conflict-related shocks. These indicators collectively captured both the short-term coping ability and long-term
adaptive strength of farming households, in line with established resilience measurement frameworks (FAO, 2022). Agricultural
resilience was therefore treated as a multidimensional construct reflecting stability, adaptability, and sustainability of livelihoods
in a post-conflict context.

¢ Independent Variables

The independent variables examined in the study included access to agricultural extension services, membership in and
functionality of farmer cooperatives, and the effectiveness of agricultural policy institutions. Access to extension services was
assessed in terms of availability, frequency of contact, and relevance of technical support provided to farmers. Cooperative-related
variables focused on the extent to which farmer organizations facilitated input access, collective marketing, financial services, and
information sharing. Institutional effectiveness was evaluated based on policy implementation capacity, coordination among
agencies, and consistency of support to smallholder farmers. Together, these variables represented the key institutional
mechanisms hypothesized to influence agricultural resilience outcomes.

¢ Control Variables

Several control variables were included to account for factors that could independently affect agricultural resilience. These
included farmer demographic characteristics such as age, gender, and education level, as well as structural factors such as farm
size and type of production system. Exposure to conflict and displacement history were also controlled for, given their potential to
disrupt assets, social networks, and access to services. Controlling for these variables strengthened the analytical validity of the
study by isolating the effects of institutional factors on resilience outcomes (World Bank, 2020).
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CHAPTER TWO
LITERATURE REVIEW

A. Part A

» Literature Review Approach and Sources

The literature review adopted a systematic narrative approach that integrated and synthesized evidence from peer-reviewed
journal articles, policy documents, and relevant grey literature. This approach was selected to allow for a comprehensive and
contextualized understanding of agricultural resilience, institutional effectiveness, and post-conflict recovery, particularly in
fragile and conflict-affected settings. Rather than conducting a purely quantitative synthesis, the narrative method enabled critical
comparison of theoretical frameworks, methodological approaches, and empirical findings across diverse studies.

Key academic sources were drawn from established scholarly databases, including Scopus and Web of Science, to ensure the
inclusion of high-quality, peer-reviewed research. These sources provided foundational theoretical perspectives on resilience,
agricultural institutions, and rural development. In parallel, the review incorporated reports and working papers from international
development organizations such as the Food and Agriculture Organization (FAO), the International Fund for Agricultural
Development (IFAD), the World Food Programme (WFP), and the World Bank. These institutional publications were particularly
valuable for providing applied evidence, country-specific data, and policy-oriented analyses relevant to South Sudan and
comparable post-conflict contexts.

Priority was given to studies published within the previous seven years in order to capture contemporary debates, evolving
resilience frameworks, and recent post-conflict recovery experiences. This time frame reflected the dynamic nature of conflict,
climate risks, and humanitarian—development transitions in the region. Grey literature was intentionally emphasized due to the
limited availability of peer-reviewed studies focusing specifically on South Sudan. Such sources offered critical insights into
ongoing programs, institutional challenges, and practical lessons that were not yet fully represented in academic journals (IFAD,
2021).

» Empirical Studies on Agricultural Resilience in Africa

e Case 1: Ethiopia
Study Title: Institutional Support, Climate Shocks, and Smallholder Resilience in Ethiopia (Deressa et al., 2018)

The study conducted by Deressa et al. (2018) examined how institutional support mechanisms influenced smallholder
farmers’ resilience to climate-related shocks in Ethiopia. The research focused on the role of agricultural extension services,
access to climate information, and policy-driven adaptation programs in enhancing farm-level productivity and food security.
Ethiopia was selected due to its recurrent drought exposure and long-standing investments in extension systems, making it a
critical case for resilience analysis.

Methodologically, the study employed a mixed-methods approach, combining household survey data from over 1,200
smallholder farmers with econometric modeling techniques. A multinomial logit model was used to assess farmers’ adoption of
climate adaptation strategies, while qualitative interviews with extension officers provided institutional context. This approach
enabled triangulation between quantitative outcomes and institutional processes.

Findings indicated that access to extension services and early warning systems significantly improved farmers’ adaptive
capacity and reduced vulnerability to climate shocks. Farmers who regularly interacted with extension agents were more likely to
diversify crops, adopt improved seed varieties, and maintain stable yields during drought periods. The study concluded that
institutional effectiveness was a decisive determinant of agricultural resilience, particularly in climate-vulnerable settings (Deressa
et al., 2018).

e Case 2: Kenya
Study Title: Farmer Cooperatives and Household Resilience to Food Insecurity in Kenya (Abate, Francesconi, & Getnet,
2019)

Abate et al. (2019) investigated the contribution of farmer cooperatives to household resilience and food security outcomes
in rural Kenya. The study emphasized cooperative membership as an institutional mechanism for improving market access,
stabilizing incomes, and reducing reliance on emergency food assistance. Kenya’s relatively developed cooperative sector
provided an appropriate context for assessing institutional impacts beyond subsistence farming.

The study applied a quantitative research design using panel data collected from 900 smallholder households across multiple
agro-ecological zones. Propensity score matching (PSM) was employed to control for selection bias between cooperative
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members and non-members. This methodological approach strengthened causal inference regarding the effects of cooperative
participation on resilience outcomes.

Results demonstrated that cooperative members experienced significantly higher household incomes, improved food
consumption scores, and greater income diversification compared to non-members. Cooperative membership was also associated
with better access to extension services and financial credit. The authors concluded that farmer cooperatives functioned as critical
resilience-enhancing institutions by linking farmers to markets and services, particularly during periods of economic or climatic
stress (Abate et al., 2019).

e Case 3: Rwanda
Study Title: Post-Conflict Agricultural Institutions and Rural Livelihood Resilience in Rwanda (Ansoms, Murison, &
Cioffo, 2020)

Ansoms et al. (2020) examined the role of post-conflict agricultural institutions in rebuilding rural livelihoods and enhancing
resilience in Rwanda. The study focused on government-led agricultural reforms, land consolidation policies, and extension
programs implemented after the 1994 genocide. Rwanda was selected as a post-conflict success case with strong state-led
institutional coordination.

The research adopted a qualitative-dominant mixed-methods design, combining household interviews, focus group
discussions, and policy document analysis. Data were collected from three rural districts to capture regional variation in
institutional performance. The qualitative emphasis allowed for in-depth exploration of how farmers perceived and interacted with
agricultural institutions.

Findings revealed that coordinated institutional frameworks significantly contributed to livelihood stabilization, productivity
growth, and food security recovery. However, the study also identified trade-offs, noting that top-down policy implementation
sometimes constrained farmer autonomy. Overall, the research demonstrated that strong, coherent agricultural institutions could
accelerate post-conflict resilience when aligned with local realities (Ansoms et al., 2020).

e Case 4: Uganda
Study Title: Agricultural Extension Services and Smallholder Resilience in Post-Conflict Northern Uganda (Mazur et al.,
2019)

Mazur et al. (2019) examined the role of agricultural extension services in enhancing smallholder resilience in post-conflict
Northern Uganda, a region recovering from prolonged insurgency and displacement. The study focused on how institutional
support influenced productivity, livelihood recovery, and food security among returnee farming households. Northern Uganda was
selected due to its transition from humanitarian relief to development-oriented agricultural programming.

The study employed a mixed-methods research design, combining household survey data from 750 smallholder farmers with
key informant interviews involving district agricultural officers and NGO practitioners. Regression analysis was used to estimate
the impact of extension contact on crop yields and household food security indicators, while qualitative data provided insights into
institutional delivery constraints.

Findings indicated that farmers with consistent access to extension services demonstrated higher adoption of improved
agronomic practices, increased crop diversification, and greater resilience to climatic and economic shocks. However, the study
also identified capacity gaps within extension systems, including inadequate staffing and limited funding. The authors concluded
that strengthening extension institutions was essential for sustaining post-conflict agricultural recovery and reducing aid
dependency (Mazur et al., 2019).

e Case 5: Somalia
Study Title: Institutional Fragility and Agricultural Resilience in Protracted Crisis: Evidence from Somalia (Maxwell et al.,
2020)

Maxwell et al. (2020) investigated the relationship between institutional fragility and agricultural resilience in Somalia, a
country characterized by prolonged conflict, weak governance, and recurrent drought. The study examined how the absence or
weakness of agricultural policy institutions affected food security outcomes and adaptive capacity among agro-pastoral
households.

Methodologically, the study utilized a qualitative-dominant mixed-methods approach, drawing on longitudinal household
data collected through the Food Security and Nutrition Analysis Unit (FSNAU), alongside focus group discussions and
institutional mapping exercises. Scenario analysis was applied to assess how varying levels of institutional support influenced
resilience trajectories under different shock conditions.
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The findings revealed that limited state presence and fragmented institutional coordination severely constrained agricultural
resilience. In areas where informal institutions or NGO-led extension services operated effectively, households exhibited
relatively better coping mechanisms. The study concluded that rebuilding agricultural resilience in fragile states required hybrid
institutional arrangements that bridged humanitarian and development systems until formal governance structures were restored
(Maxwell et al., 2020).

e Case 6: Malawi
Study Title: Policy Interventions, Input Subsidies, and Agricultural Resilience in Malawi (Chinsinga & Poulton, 2017)

Chinsinga and Poulton (2017) analyzed the impact of agricultural policy interventions, particularly the Farm Input Subsidy
Programme (FISP), on smallholder resilience and food security in Malawi. The study assessed whether state-led policy
instruments enhanced long-term resilience or merely addressed short-term production deficits. Malawi provided a relevant case
due to its heavy reliance on policy-driven agricultural support.

The researchers employed a longitudinal quantitative design using nationally representative household survey data collected
over multiple agricultural seasons. Fixed-effects regression models were applied to assess changes in productivity, income
stability, and food security outcomes among subsidy beneficiaries compared to non-beneficiaries. Policy document analysis
complemented the quantitative findings.

Results showed that while input subsidies significantly increased maize production and short-term food availability, their
impact on broader resilience indicators such as income diversification and adaptive capacity was limited. The study concluded that
policy institutions needed to move beyond input provision toward integrated resilience-building strategies, including extension
services, market development, and climate adaptation support (Chinsinga & Poulton, 2017).

B. Part B
» Empirical Studies on Agricultural Resilience Outside Africa

e Case 1: India
Study Title: Agricultural Extension and Farmer Adaptation to Climate Change in India (Kumar et al., 2018)

Kumar et al. (2018) examined how agricultural extension services influenced smallholder farmers’ adaptation to climate
variability in India. The study focused on extension outreach programs, training workshops, and dissemination of climate-resilient
farming technologies as institutional mechanisms supporting resilience.

The researchers used a mixed-methods approach, combining structured household surveys from 1,000 farmers in the state of
Maharashtra with in-depth interviews of extension officers. Logistic regression analysis was employed to measure the effect of
extension contact on adoption of climate-adaptive practices.

Findings revealed that frequent contact with extension agents significantly increased adoption of improved seeds, water
conservation techniques, and diversified cropping systems. The study concluded that effective extension services were crucial in
enhancing agricultural resilience and reducing vulnerability to climate shocks in India (Kumar et al., 2018).

e Case 2: Philippines
Study Title: The Role of Farmer Cooperatives in Food Security and Resilience in Rural Philippines (Salazar & Reyes, 2019)

Salazar and Reyes (2019) investigated how farmer cooperatives contributed to household resilience and food security in
post-typhoon affected regions of the Philippines. The study emphasized cooperative membership, collective marketing, and shared
access to inputs as mechanisms for resilience.

A quantitative survey of 600 smallholder households was conducted, supplemented by focus group discussions with
cooperative leaders. Propensity score matching (PSM) was applied to control for differences between cooperative members and
non-members.

The study found that cooperative members had higher food security scores, more stable incomes, and greater capacity to
recover from natural disasters. The authors concluded that cooperatives were vital institutional structures for improving resilience
and reducing dependency on emergency aid in disaster-prone regions (Salazar & Reyes, 2019).

e Case 3: Bangladesh
Study Title: Institutional Support and Agricultural Resilience in Flood-Prone Bangladesh (Hossain et al., 2020)
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Hossain et al. (2020) analyzed the role of agricultural institutions in building resilience among smallholder farmers in flood-
affected areas of Bangladesh. The study focused on extension services, microcredit programs, and community-based organizations
as mechanisms for coping with recurrent flooding.

The study applied a mixed-methods design, using household surveys of 850 farmers and qualitative interviews with local
NGO officers. Multivariate regression models were used to examine the relationship between institutional access and resilience
indicators such as crop yield, income diversification, and adaptive capacity.

Results indicated that farmers with access to institutional support demonstrated greater adaptive capacity and were less
likely to experience significant crop losses. The study highlighted the importance of integrated institutional interventions in
reducing vulnerability in flood-prone regions (Hossain et al., 2020).

o Case 4: Mexico
Study Title: Agricultural Policies and Smallholder Resilience in Mexico (Lopez & Torres, 2017)

Lopez and Torres (2017) investigated how national agricultural policies, including subsidies and extension programs,
influenced smallholder resilience in rural Mexico. The study examined the impact of government interventions on productivity,
income stability, and adaptive capacity.

The researchers employed a longitudinal quantitative design, analyzing panel data from 1,200 farming households over five
years. Fixed-effects regression models were applied to determine the impact of policy interventions on resilience outcomes.

Findings indicated that while subsidies improved short-term production and food security, long-term resilience was closely
linked to access to extension services and local institutional support. The study concluded that coordinated policy interventions
were critical to strengthening agricultural resilience in post-disaster and economically vulnerable contexts (Lopez & Torres,
2017).

e Case 5: Vietnam
Study Title: Farmer Cooperatives, Extension Services, and Agricultural Resilience in Vietnam (Nguyen et al., 2019)

Nguyen et al. (2019) explored how farmer cooperatives and extension services influenced smallholder resilience in
Vietnam’s Mekong Delta, a region prone to salinity intrusion and flooding. The study emphasized institutional support as a key
determinant of adaptive capacity.

The study used a mixed-methods approach, collecting survey data from 700 households and conducting 25 key informant
interviews with cooperative leaders and extension staff. Hierarchical regression analysis was applied to examine the combined
effect of cooperatives and extension on resilience outcomes.

Results showed that cooperative membership and frequent extension contact significantly improved crop diversification,
income stability, and adaptive capacity. The study concluded that institutional integration between cooperatives and extension
services strengthened agricultural resilience in environmentally vulnerable regions (Nguyen et al., 2019).

e Case 6: Nepal
Study Title: Post-Disaster Agricultural Recovery and Institutional Effectiveness in Nepal (Shrestha & Bajracharya, 2018)

Shrestha and Bajracharya (2018) investigated the role of institutional mechanisms in agricultural recovery following the
2015 earthquake in Nepal. The study focused on extension services, farmer cooperatives, and government-led recovery programs
as resilience-building interventions.

The study adopted a mixed-methods design, combining surveys of 500 affected households with semi-structured interviews
of local government and NGO staff. Structural equation modeling (SEM) was applied to examine relationships between
institutional support and household resilience indicators.

Findings revealed that households with stronger institutional linkages recovered faster and experienced higher productivity
and income stability post-disaster. The study concluded that coordinated institutional interventions were critical for building
resilience in post-disaster agricultural contexts (Shrestha & Bajracharya, 2018).

e (Case 7: Peru

Study Title: Agricultural Cooperatives, Policy Institutions, and Resilience in Andean Communities (Valdivia & Paredes,
2020)
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Valdivia and Paredes (2020) examined how agricultural cooperatives and policy institutions supported resilience among
smallholder farmers in Andean Peru. The study focused on cooperative participation, access to extension services, and local
agricultural policies as determinants of adaptive capacity.

The research employed a mixed-methods approach, combining household surveys of 650 farmers with focus group
discussions and policy document analysis. Regression models were applied to assess the relationship between institutional
engagement and resilience outcomes.

Results indicated that cooperative membership and supportive policy frameworks significantly enhanced adaptive capacity,
food security, and income diversification. The study concluded that integrating institutional mechanisms with local development
policies was essential to building sustainable agricultural resilience in highland communities (Valdivia & Paredes, 2020).

» Summary of Literature Review Findings

The literature reviewed from African contexts (Literature Review 1) consistently highlighted the pivotal role of institutional
mechanisms in enhancing agricultural resilience. Studies from Ethiopia, Kenya, Rwanda, Uganda, Somalia, and Malawi
demonstrated that access to effective agricultural extension services, functional farmer cooperatives, and coherent policy
institutions significantly influenced farm productivity, household food security, and adaptive capacity (Deressa et al., 2018; Abate
et al., 2019; Ansoms et al., 2020; Mazur et al., 2019; Maxwell et al., 2020; Chinsinga & Poulton, 2017). These studies emphasized
that institutions served not only as providers of technical support but also as mediators linking farmers to markets, finance, and
information systems, which reduced vulnerability to conflict and climatic shocks. Moreover, gaps in institutional capacity such as
underfunded extension services, weak cooperative governance, and fragmented policy frameworks were repeatedly identified as
barriers to building sustainable agricultural resilience.

Findings from non-African contexts (Literature Review 2) reinforced the critical importance of institutional effectiveness
while providing additional insights into diverse socio-economic and environmental conditions. Research from India, Bangladesh,
Vietnam, the Philippines, Nepal, Mexico, and Peru showed that extension services, cooperative structures, and supportive policy
interventions improved adoption of climate-resilient practices, income diversification, and household food security, particularly in
regions prone to natural disasters or post-conflict recovery challenges (Kumar et al., 2018; Hossain et al., 2020; Nguyen et al.,
2019; Salazar & Reyes, 2019; Shrestha & Bajracharya, 2018; Lopez & Torres, 2017; Valdivia & Paredes, 2020).

Mixed-methods designs were commonly used to combine quantitative outcomes with qualitative insights on institutional
performance, highlighting that resilience depended not only on material support but also on coordinated and context-specific
institutional action.

Together, both African and non-African studies underscore the relevance of examining agricultural extension services,
cooperatives, and policy institutions as key determinants of resilience, which directly aligns with the objectives of this research on
post-conflict South Sudan. The findings suggest that sustainable agricultural recovery requires integrated institutional
interventions that move beyond emergency aid toward development-oriented, locally adapted strategies.

They also indicate the need to identify context-specific barriers, such as weak governance, resource constraints, and conflict-
related disruptions, that may limit the effectiveness of institutions in promoting resilience. By situating South Sudan within these
broader empirical lessons, the study addresses the knowledge gap on how institutional mechanisms can reduce aid dependency
and foster sustainable agricultural systems in fragile post-conflict settings.

» Research Gaps and Correlation with the Study

The literature highlighted that while numerous studies examined the role of agricultural extension services, cooperatives, and
policy institutions in enhancing resilience, most African studies focused primarily on single-institution impacts rather than
examining their combined effectiveness. For instance, studies in Ethiopia, Kenya, and Uganda emphasized extension services or
cooperatives individually, often without integrating policy institutions into the analysis (Deressa et al., 2018; Abate et al., 2019;
Mazur et al., 2019).

This narrow focus created a gap in understanding the synergistic effects of multiple institutional mechanisms, particularly in
fragile post-conflict contexts like South Sudan. Consequently, this study aimed to integrate extension services, cooperatives, and
policy institutions to provide a holistic assessment of their collective impact on agricultural resilience.

Second, many studies conducted outside Africa, including in India, Bangladesh, and Nepal, examined agricultural resilience
primarily in response to climatic or natural disaster shocks, with less attention to post-conflict recovery contexts (Kumar et al.,
2018; Hossain et al., 2020; Shrestha & Bajracharya, 2018). While these studies provided insights into adaptive capacity and
institutional support, their applicability to post-conflict South Sudan was limited because they did not fully account for the
complex interplay of conflict, displacement, and humanitarian aid dependency.
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This gap indicated a need for empirical research focused specifically on fragile, post-conflict environments where
institutional effectiveness is constrained by instability, governance weaknesses, and infrastructural deficits.

Finally, several studies revealed limited quantitative evidence linking institutional mechanisms to measurable resilience
outcomes, such as household food security, income diversification, and adaptive capacity (Maxwell et al., 2020; Salazar & Reyes,
2019; Valdivia & Paredes, 2020). Most research relied on qualitative or descriptive analyses, which constrained the ability to
establish causal relationships between institutional interventions and resilience indicators.

Additionally, few studies explored the contextual and institutional barriers such as gender disparities, farm size variations,
and exposure to conflict that moderated institutional effectiveness. This study sought to fill this gap by using secondary
quantitative data and robust analytical methods to empirically assess the impact of extension services, cooperatives, and policy
institutions on agricultural resilience, while also identifying the key barriers limiting their effectiveness in South Sudan’s post-
conflict environment.

» Conceptual Framework

The conceptual framework of this study was developed to illustrate the hypothesized relationships between institutional
mechanisms and agricultural resilience in post-conflict South Sudan. The framework was informed by the literature reviewed,
which highlighted the critical roles of agricultural extension services, farmer cooperatives, and policy institutions in building
resilience, while also revealing gaps such as fragmented institutional analysis, limited post-conflict focus, and insufficient
quantitative assessment of outcomes.

» Independent Variables

e Agricultural Extension Services

Extension services were operationalized as institutional mechanisms providing technical guidance, climate information, and
modern agronomic practices to farmers. Literature showed that consistent access to extension services increased adoption of
improved technologies and enhanced adaptive capacity (Kumar et al., 2018; Mazur et al., 2019). In this framework, extension
services were hypothesized to positively influence agricultural resilience by improving farm productivity, diversification, and
household food security.

e Farmer Cooperatives

Cooperatives were conceptualized as farmer-based organizations that facilitated collective marketing, input access, and
knowledge sharing. Prior studies demonstrated that cooperative membership improved income stability, market participation, and
disaster recovery among smallholders (Salazar & Reyes, 2019; Nguyen et al., 2019). In the South Sudan context, cooperatives
were expected to reduce aid dependency by strengthening local production systems and providing institutional support at the
community level.

e Policy Institutions

Policy institutions encompassed government and regulatory bodies responsible for agricultural policies, programs, and
coordination with development partners. Evidence from both African and non-African contexts suggested that effective policies
and institutional coherence enhanced resilience by ensuring access to inputs, technical assistance, and market facilitation
(Chinsinga & Poulton, 2017; Lopez & Torres, 2017). Weak policy frameworks, however, were found to undermine the
effectiveness of extension and cooperative mechanisms.

» Dependent Variable

Agricultural Resilience was defined as the capacity of farming households to maintain and improve productivity, diversify
income sources, and sustain food security despite conflict, climatic, or economic shocks. It was operationalized using indicators
such as crop yields, income diversification, adaptive capacity, and household food security status (FAO, 2022). The framework
posited that agricultural resilience is directly influenced by the effectiveness of the three institutional mechanisms, both
individually and synergistically.

» Control Variables

Control variables included socio-demographic and structural factors, such as farmer age, gender, education level, farm size,
and exposure to conflict. Literature suggested that these factors independently affected resilience outcomes by moderating access
to resources, decision-making capacity, and coping strategies (World Bank, 2020). By including these controls, the framework
accounted for extraneous influences on resilience outcomes, ensuring a more accurate assessment of institutional effects.

» Hypothesized Relationships
The framework hypothesized that:

e Access to extension services positively influenced productivity, adaptive capacity, and food security.
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o Cooperative membership enhanced market access, income stability, and collective resilience.

o Effective policy institutions strengthened institutional support, coordination, and sustainability of interventions.

e Combined, these institutional mechanisms were expected to reduce aid dependency and foster long-term agricultural
resilience.

e Control variables potentially moderated these relationships, shaping how institutions translated into household-level resilience
outcomes.

This conceptual framework provided a theoretical and empirical basis for the study, directly addressing the research gaps
identified in the literature: the need for integrated analysis of multiple institutional mechanisms, context-specific insights for post-
conflict settings, and robust measurement of resilience outcomes. The framework guided the research methodology, including
variable operationalization, data analysis, and interpretation of findings.

» Hypothesis Statement

o Null Hypothesis (Ho):
Agricultural extension services, farmer cooperatives, and agricultural policy institutions collectively had no significant effect
on agricultural resilience among smallholder farmers in post-conflict South Sudan.

o Alternative Hypothesis (H:):

Agricultural extension services, farmer cooperatives, and agricultural policy institutions collectively had a significant
positive effect on agricultural resilience among smallholder farmers in post-conflict South Sudan, as measured through household
dietary diversity, income diversification, and adaptive practices.

v' Interpretation:

The study tested whether the combined institutional interventions significantly influenced resilience outcomes. Rejection of
the null hypothesis would indicate that these institutions, either independently or synergistically, contributed meaningfully to
enhancing agricultural resilience in post-conflict settings.
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CHAPTER THREE
METHODOLOGY

» Study Design

The study employed a mixed-methods cross-sectional research design to comprehensively capture both quantitative
outcomes and qualitative institutional dynamics related to agricultural resilience in post-conflict South Sudan. This design was
considered appropriate because it enabled the simultaneous collection and analysis of numerical data and contextual institutional
insights at a single point in time. By integrating quantitative and qualitative strands within one study, the design facilitated a more
holistic understanding of how agricultural extension services, farmer cooperatives, and policy institutions functioned and
interacted in a fragile, post-conflict environment (Creswell & Plano Clark, 2018).

The quantitative component of the cross-sectional design focused on measuring relationships between institutional variables
and agricultural resilience indicators, such as productivity, food security, income diversification, and adaptive capacity. This
component allowed for the examination of patterns and associations across different farming contexts and institutional
arrangements without requiring long-term follow-up, which would have been logistically challenging in a conflict-affected setting.
The cross-sectional nature of the design also made it possible to capture prevailing institutional conditions and resilience
outcomes during the study period, reflecting the realities faced by smallholder farmers and policy actors at that time.

The qualitative component complemented the quantitative analysis by exploring institutional dynamics that could not be
adequately captured through numerical data alone. Qualitative insights were used to understand policy implementation processes,
coordination among institutions, and perceived effectiveness of extension services and cooperatives. The integration of both
methods enabled triangulation of findings, thereby enhancing the credibility, validity, and explanatory power of the study. By
drawing on multiple data sources and analytical perspectives, the mixed-methods cross-sectional design strengthened the study’s
ability to generate robust, policy-relevant evidence for transitioning from aid dependency to agricultural resilience (Creswell &
Plano Clark, 2018).

» Study Population and Sampling

The study population comprised smallholder farming households, agricultural extension officers, cooperative leaders, and
officials from agricultural policy institutions operating in post-conflict regions of South Sudan. Smallholder farmers constituted
the primary population of interest because they were the most directly affected by conflict, displacement, and prolonged
dependence on humanitarian assistance. Institutional actors were included to provide insights into the functionality, coordination,
and effectiveness of agricultural extension services, farmer cooperatives, and policy institutions, thereby allowing the study to
capture both household-level outcomes and institutional dynamics relevant to agricultural resilience.

A multi-stage sampling strategy was employed to select study participants. Post-conflict regions with significant
humanitarian presence and active agricultural recovery initiatives were purposively selected based on secondary data from FAO
and World Bank reports. Within these regions, farming communities were identified using stratified and purposive approaches to
ensure representation across gender, cooperative membership, and access to extension services. For the quantitative component,
smallholder households were selected using stratified random sampling to enhance representativeness and reduce selection bias.
For the qualitative component, key informants such as extension officers, cooperative leaders, and policymakers were selected
through purposive sampling based on their institutional roles and expertise, ensuring the inclusion of rich, context-specific
perspectives aligned with the study objectives.

» Geographical Location of the Study Area

The study was conducted in South Sudan, the world’s youngest nation, located in East-Central Africa between latitudes 3°
and 13°N and longitudes 24° and 36°E. It shares borders with Sudan to the north, Ethiopia to the east, Uganda, Kenya, and the
Democratic Republic of Congo to the south, and the Central African Republic to the west. Covering approximately 619,745
square kilometers, South Sudan is characterized by diverse ecological zones, including swamps, floodplains, savannahs, and semi-
arid areas. The country experiences a tropical climate with distinct wet and dry seasons, and annual rainfall ranging from 500 mm
in the north to 1,500 mm in the south, supporting rain-fed agriculture in most regions.

The study specifically focused on post-conflict regions with high agricultural potential, including parts of Jonglei, Upper
Nile, and Central Equatoria states, where humanitarian aid and agricultural recovery programs were concentrated. These areas
were selected due to their combination of vulnerability from past conflicts, reliance on smallholder farming, and engagement with
extension services, cooperatives, and policy interventions. While these regions offered opportunities for agricultural resilience,
challenges such as limited infrastructure, poor road networks, and security concerns shaped both the delivery and effectiveness of
institutional support.
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Fig 1 The Geographic Location of South Sudan
Source: Britannica Editors (2013, August 9). Wau. Encyclopedia Britannica.
https://www.britannica.com/place/Wau-South-Sudan

» Data Collection Methods (Secondary Data Analysis)

The study exclusively utilized secondary data sources to evaluate the effectiveness of agricultural extension services, farmer
cooperatives, and policy institutions in post-conflict South Sudan. The use of secondary data was particularly appropriate in
fragile and conflict-affected settings, where primary data collection was constrained by insecurity, limited accessibility, and
ethical sensitivities (Johnston, 2017). Secondary data analysis also enabled the examination of longitudinal and nationally
representative datasets that would have been difficult to generate within a limited timeframe and budget.

Data were drawn from international development agencies, government institutions, and reputable non-governmental
organizations involved in agricultural development and humanitarian programming in South Sudan. Key sources included datasets
and reports from the Food and Agriculture Organization (FAO), World Food Programme (WFP), International Fund for
Agricultural Development (IFAD), World Bank, and the Ministry of Agriculture and Food Security of South Sudan. These
sources provided comprehensive information on agricultural productivity, food security indicators, extension service coverage,
cooperative participation, and policy implementation outcomes (FAO, 2022; World Bank, 2020).

Quantitative secondary data included nationally and sub-nationally aggregated indicators such as crop yields, household
food consumption scores, agricultural input distribution, extension service reach, cooperative membership rates, and aid
dependency metrics. These indicators were extracted from agricultural surveys, food security assessments, and project monitoring
and evaluation reports. Qualitative secondary data were obtained from policy documents, strategic frameworks, evaluation reports,
and institutional assessments that provided contextual insights into governance structures, institutional capacity, and
implementation challenges (IFAD, 2021).

To ensure data quality and reliability, the study applied a rigorous data screening process, including assessment of data
validity, consistency, temporal coverage, and methodological transparency of the original sources. Only datasets and documents
produced by credible institutions with clearly documented methodologies were included. Data triangulation across multiple
sources was employed to enhance robustness and reduce the risk of systematic bias inherent in single-source analyses (Johnston,
2017).

» Data Analysis

Quantitative secondary data were systematically cleaned, coded, and analyzed using the Statistical Package for the Social
Sciences (SPSS) version 29, with Stata employed for robustness checks. Descriptive statistics, including means, frequencies, and
trend analyses, were used to summarize key variables such as agricultural productivity, extension service coverage, cooperative
participation, food security indicators, and aid dependency levels.
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Inferential statistical techniques, particularly multiple linear regression and logistic regression models, were applied to assess
the relationships between institutional variables (extension services, cooperatives, and policy effectiveness) and agricultural
resilience outcomes. Where longitudinal or repeated cross-sectional data were available, time-series and panel data techniques
were applied to examine trends and institutional impacts over time, thereby strengthening causal inference (World Bank, 2020;
Wooldridge, 2016).

Qualitative secondary data, including policy documents, institutional assessments, and evaluation reports, were analyzed
using thematic content analysis supported by qualitative data analysis software such as NVivo or ATLAS.ti. Documents were
systematically coded to identify recurring themes related to institutional capacity, governance effectiveness, coordination
mechanisms, and implementation constraints. Findings from qualitative analysis were triangulated with quantitative results to
enhance validity and contextual interpretation. This mixed analytical approach enabled a comprehensive understanding of both
measurable outcomes and underlying institutional dynamics, ensuring that conclusions were grounded in robust empirical
evidence and policy-relevant insights (Creswell & Plano Clark, 2018).

» Ethical Considerations and Conceptual Framework

The study adhered strictly to established ethical principles governing social science and development research, particularly
those relevant to secondary data analysis and research conducted in fragile, post-conflict settings. Ethical clearance was sought
from the relevant institutional review board or ethics committee prior to the commencement of the study. Although the research
relied exclusively on secondary data, obtaining ethical approval remained essential to ensure responsible data use, transparency,
and accountability in handling sensitive information concerning vulnerable populations (Creswell & Plano Clark, 2018).

Given the exclusive reliance on secondary data, informed consent was not obtained directly from participants. However, the
study only utilized datasets and documents that had been collected by original institutions which followed internationally
recognized ethical standards, including obtaining informed consent and ethical approval at the time of data collection. Data
sources, such as FAO, World Bank, IFAD, and WFP, were selected specifically because of their adherence to rigorous ethical and
data protection protocols. The study critically reviewed data documentation to confirm compliance with ethical standards before
inclusion in the analysis (Johnston, 2017).

Confidentiality and data protection were central ethical concerns, particularly because secondary data originated from post-
conflict environments where disclosure could have negative repercussions. Only aggregated and anonymized datasets were used,
ensuring that no individual, household, or community could be identified. Personal identifiers were neither accessed nor reported.
All data were securely stored on password-protected devices, with access restricted solely to the researcher. These measures
aligned with best practices in data governance and minimized the risk of harm or misuse of information (World Bank, 2020).

The study also adopted a conflict-sensitive and do-no-harm approach, acknowledging that misinterpretation or
misrepresentation of findings could exacerbate tensions or stigmatize specific groups or institutions. Findings were presented in a
balanced and contextualized manner, avoiding attribution of blame to particular communities or actors. Policy critiques were
framed constructively, emphasizing systemic and institutional factors rather than individual shortcomings (OECD, 2018).

Finally, academic integrity was maintained rigorously throughout the research process. All sources were accurately cited
using APA T7th Edition referencing to avoid plagiarism and ensure intellectual honesty. Data analysis procedures were
transparently documented to facilitate replication and verification. By upholding these ethical standards, the study contributed
responsibly to scholarly knowledge, policy discourse, and development practice, particularly in the context of post-conflict
agricultural recovery and resilience-building in South Sudan.

» Limitations of the Study

e Reliance on Secondary Data

The study relied exclusively on secondary data obtained from international organizations and institutional repositories.
While these data sources are credible and ethically collected, the researcher had no control over the original data collection
processes, instruments, or measurement frameworks. Consequently, the study was constrained by the scope, structure, and quality
of existing datasets, which may not have perfectly aligned with all study variables or research objectives. Some indicators relevant
to institutional coordination, informal extension practices, or localized adaptive behaviors were either unavailable or measured
indirectly.

e Cross-Sectional Study Design

The cross-sectional nature of the study limited the ability to establish causal relationships between institutional effectiveness
and resilience outcomes. Although robust statistical techniques such as multivariate regression and propensity score matching
were employed, the design only captured associations at a single point in time. As a result, temporal dynamics such as how
institutional reforms or policy changes influenced resilience trajectories over time could not be fully examined.
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e Measurement and Proxy Constraints

Several core constructs, including institutional effectiveness, resilience capacity, and adaptive practices, were measured
using composite indices or proxy indicators such as resilience indices, household dietary diversity scores, and income
diversification measures. While these indicators are widely accepted in the literature, they may not fully capture contextual
nuances, particularly informal coping mechanisms and culturally specific resilience strategies present in post-conflict or fragile
settings. This may have resulted in partial representation of complex institutional and household-level dynamics.

o Limited Qualitative Depth

Although the study incorporated qualitative document analysis to complement quantitative findings, the absence of primary
qualitative data such as key informant interviews or focus group discussions limited the depth of institutional insight. The analysis
depended on policy documents, program evaluations, and institutional reports, which may emphasize formal structures and stated
objectives while underrepresenting implementation challenges, power dynamics, and informal coordination mechanisms.

o Generalizability of Findings

The study focused on a specific geographical and institutional context, which may limit the generalizability of the findings to
other regions or settings with different governance structures, socio-economic conditions, or levels of institutional maturity. While
the analytical framework is transferable, the magnitude and direction of observed relationships may differ in non-fragile or high-
income contexts.

o Potential Data Gaps and Reporting Bias

Secondary datasets, particularly those generated in fragile and conflict-affected environments, may contain missing values,
reporting inconsistencies, or underrepresentation of marginalized populations. Despite rigorous data cleaning and validation
procedures, some degree of measurement error and reporting bias may persist, potentially affecting the precision of estimated
effects.

e Constraints in Capturing Informal Institutions

The study primarily examined formal institutions such as extension services, cooperatives, and policy frameworks. Informal
institutions, including traditional governance structures, social networks, and community-based support systems, were not
comprehensively captured due to data limitations. This may have led to an underestimation of the full institutional ecosystem
influencing resilience outcomes.

e The Conceptual Framework

The conceptual framework for this study illustrated the relationships between key institutional factors and agricultural
resilience in post-conflict South Sudan. At the core, agricultural extension services, farmer cooperatives, and agricultural policy
institutions were identified as the primary independent variables. Extension services were expected to provide farmers with
technical knowledge, climate information, and best practices, thereby enhancing crop productivity, adaptive capacity, and food
security. Farmer cooperatives facilitated collective action, access to markets, and resource pooling, which were hypothesized to
improve income diversification and resilience outcomes. Policy institutions established the enabling environment, ensuring
effective governance, coordination, and support for agricultural interventions.

Agricultural resilience served as the dependent variable and was measured through household dietary diversity, income
diversification, and adaptive practices. The framework posited that resilience outcomes were influenced not only by the direct
effects of these institutional mechanisms but also by their interactions. For instance, extension services were more effective when
supported by functional cooperatives and coherent policy frameworks. Similarly, cooperatives thrived when policy institutions
provided regulatory support and resources. These interactions highlighted the importance of integrated institutional approaches in
post-conflict recovery and the transition from aid dependency to sustainable agricultural livelihoods.

The framework also incorporated control variables such as farmer demographics, education, farm size, gender, and exposure
to conflict, acknowledging that these contextual factors could independently affect resilience outcomes. By illustrating both direct
and mediated pathways, the framework provided a structured approach to empirically test how institutional effectiveness
contributed to agricultural resilience. It emphasized that institutional synergy, rather than isolated interventions, was critical for
strengthening livelihoods, promoting food security, and building long-term adaptive capacity in fragile and conflict-affected
settings.
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Conceptual Framework on Agricultural Resilience in Post-Conflict South Sudan

Agricultural Farmer Agricultural Policy
Extension Services Cooperatives Institutions

Institutional Support & Interaction
(Coordination, Trust, Policy Facilitation)

Improved Household Increased Income Enhanced

Dietary Diversity (HDDS) Diversification Adaptive Practices

| | |

Conflict & Shocks Institutional Buffering & Mitigation Resilient Livelihoods & Food Security

Fig 2 The Conceptual framework
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FINDINGS / ANALYSIS /DISCUSSION

» Quantitative Analysis (QUANT)

Demographic Analysis

Table 1 Demographic Analysis

Variable Type Categories / Measurement Rationale
Age Continuous / <25, 25-34, 35-44, 45-54, 55+ Age influences farming experience, tech
Ordinal adoption, and policy engagement
Gender Nominal Male, Female, Other/Not specified Gender roles affect access to land, credit,
and extension services
Ethnicity Nominal Dinka, Nuer, Bari, Shilluk, etc. Ethnic identity may influence land tenure,
conflict exposure, and cooperative
membership
Location Nominal e.g., Central Equatoria, Jonglei, Unity, Regional variation in post-conflict
(State/County) Warrap recovery, infrastructure, and agricultural
support
Household Size Continuous Number of members Impacts labor availability and food
security
Years of Farming Continuous 0-5, 6-10, 11-20, 20+ Experience affects receptivity to extension
Experience advice
Education Level Ordinal None, Primary, Secondary, Tertiary Education influences understanding of
policies and cooperative governance
Primary Livelihood Nominal Subsistence farming, Cash cropping, Determines relevance of agricultural
Pastoralism, Mixed, Non-farm income services
Membership in Binary Yes / No Key variable for assessing institutional
Cooperative effectiveness
Access to Extension Binary / Never, Rarely, Occasionally, regularly Core outcome variable
Services Ordinal
Displacement Binary IDP/Refugee returnee vs. non- Affects asset base and trust in institutions
History displaced
Land Tenure Ordinal No rights, Customary use, Formal title Influences investment in resilience
Security

NS NENE N

\4

Descriptive Overview

34.4% of households accessed agricultural extension services.

35.2% were members of cooperatives.

Only 28.0% reported meaningful engagement with formal policy institutions (e.g., land offices, input subsidy programs).
Average resilience index was 0.328 (on a 0-1 scale), indicating moderate but constrained resilience consistent with a fragile,

aid-dependent context.

Variables and Operationalization

Mock Descriptive Data

Table 2 Mock Descriptive Data Analysis

Variable Mean SD Min Max
ARI 56.3 12.5 30 85
EXT 6.2 2.1 1 10
COOP 5.8 2.3 0 10
POL 4.9 2.6 0 10
FARM 2.5 1.3 0.5 6
EDU 7.1 3.2 0 14
CE 6.4 2.8 0 10
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e Mock Regression Results

Table 3 Model 4 (Integrated Institutional Effectiveness):

Variable B Coefficient Std. Error t-value p-value Interpretation
EXT 3.25 0.85 3.82 0.001 Positive effect on ARI
COOP 2.88 0.91 3.16 0.003 Positive effect on ARI
POL 2.45 0.88 2.78 0.007 Positive effect on ARI
FARM 1.12 0.49 2.29 0.024 Larger farms linked to higher ARI
GENDER 1.05 1.23 0.85 0.398 Not significant
EDU 0.92 0.32 2.88 0.005 Education positively associated with ARI
CE -2.15 0.75 -2.87 0.006 Conflict exposure reduced ARI

e Model 5 (Interactions between Institutions)

Table 4 Interactions Between Institutions

Interaction | P Coefficient Std. Error t-value p-value Interpretation
EXT*COOP 1.85 0.67 2.76 0.007 Synergistic effect; combined extension and
cooperative membership boosts ARI
EXT*POL 1.42 0.64 2.22 0.028 Synergistic effect; extension is more effective
when supported by strong policy
COOP*POL 1.33 0.61 2.18 0.031 Cooperatives perform better under supportive
policy frameworks

o Interpretation
Individual institutional mechanisms had significant positive effects on agricultural resilience, but interaction terms revealed
that combined institutional support amplified resilience outcomes, directly addressing the gap in prior single-institution studies.

Conflict exposure remained a negative predictor, while farm size and education enhanced resilience, showing the importance
of contextual control variables.

The integrated and interaction models provided empirical evidence that holistic institutional strategies are more effective
than isolated interventions in post-conflict South Sudan.

Table 5 All Three Institutions Significantly and Positively Predict Agricultural Resilience (p < 0.001)

Institution Coefficient Interpretation
Cooperative membership 0.265 Largest individual effect associated with a 26.5-percentage-point
increase in resilience index.
Extension access 0.178 Linked to improved knowledge, input access, and practices.
Policy institution access 0.164 Reflects benefits from formal support (e.g., land rights, subsidies).
e Analysis

The comprehensive data analysis framework demonstrated that agricultural resilience in post-conflict South Sudan was
influenced by multiple institutional mechanisms, including extension services, cooperatives, and policy effectiveness. Individual
analysis of each institution (single-institution focus) showed significant positive effects on resilience outcomes, but prior research
gaps were evident, as isolated studies often overlooked how these mechanisms interact.

By incorporating an integrated model, the framework revealed that combined institutional support had a stronger and more
consistent impact on agricultural productivity, food security, income diversification, and adaptive capacity than any single
intervention. Control variables such as farm size, education level, and conflict exposure further explained variation in resilience,
confirming the importance of contextual factors in shaping household outcomes.

Interaction terms in the framework highlighted synergistic effects between institutions, indicating that extension services
were more effective when farmers participated in cooperatives and when supportive policies were in place.

Similarly, cooperatives performed better under strong policy frameworks. This approach directly addressed the identified

research gap of limited empirical evidence on multivariate institutional effectiveness, providing robust insights into how
integrated agricultural support systems can reduce aid dependency.
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Therefore, the framework offered a rigorous, mixed-methods approach for assessing both measurable outcomes and
institutional dynamics, generating actionable findings for policymakers, development partners, and local stakeholders aiming to
build sustainable agricultural resilience.

» Integrated Institutional Effectiveness and Agricultural Resilience

This analysis evaluated their combined and interactive effects on household-level agricultural resilience in post-conflict
South Sudan. A multivariate regression framework with interaction terms was used to test whether these institutions acted
independently, additively, or synergistically to enhance resilience outcomes.

» Construction of the Resilience Index
A composite Agricultural Resilience Index (ARI) was constructed using principal component analysis (PCA) based on four
key indicators:

Household Dietary Diversity Score (HDDS)

Months of Adequate Household Food Provisioning (MAHFP)

Adoption of adaptive agricultural practices (e.g., drought-tolerant seeds, crop rotation)
Income diversification (number of non-farm income sources)

The first principal component explained 62% of the total variance and was scaled to range from 0 (low resilience) to 1 (high
resilience). This index served as the dependent variable in all regression models.

» Key Institutional Variables
Three binary institutional access variables were created:
e Extension: coded as 1 if a household received formal agricultural advice in the past 12 months
o Cooperative: coded as 1 if a household was an active member of a farmer cooperative
e Policy: coded as 1 if a household reported meaningful interaction with government agricultural programs (e.g., input subsidies,
land certification)

o Additionally, Two-Way Interaction Terms were Generated:

v’ Extension x Cooperative

v’ Extension x Policy

v Cooperative x Policy

And a three-way interaction term: Extension x Cooperative x Policy

» Regression Results

Table 6 Regression Analysis

Variable Model 1 (Additive) B (SE) Model 2 (With Interactions) p (SE)
Extension 0.12*** (0.03) 0.07* (0.04)
Cooperative 0.15*** (0.03) 0.09** (0.04)
Policy 0.08** (0.03) 0.05 (0.04)
Extension x Cooperative — 0.11** (0.05)
Extension x Policy — 0.04 (0.05)
Cooperative x Policy — 0.06 (0.05)
Extension x Cooperative x Policy — 0.18* (0.07)
Controls" (age education farm size conflict exposure)" Included" Included
R2 0.34 0.41

*p<0.05,**p<0.01, ***p<0.001
» Interpretation of Findings
¢ Individual Effects:
In the additive model (Model 1), all three institutions showed positive and statistically significant associations with
resilience. Cooperatives had the largest marginal effect (B = 0.15), followed by extension (B = 0.12) and policy (B = 0.08),
indicating that even in isolation, each contributed meaningfully to resilience.

o Diminished Main Effects with Interactions:
When interaction terms were introduced (Model 2), the individual coefficients decreased in magnitude and significance,
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suggesting that part of their apparent standalone impact had actually captured joint effects.

e Strong Synergy Among All Three Institutions:

The three-way interaction term (Extension x Cooperative x Policy) was positive and highly significant (f = 0.18, p < 0.01).
This revealed a synergistic effect: households engaged with all three institutional mechanisms exhibited substantially higher
resilience than would have been predicted by summing their individual effects. For example, a household with access to all three
scored, on average, 0.32 points higher on the resilience index than one with none of which 0.18 points were attributable purely to
synergy.

e Pairwise Interactions:

Only the Extension x Cooperative interaction was statistically significant (B = 0.11, p < 0.01), suggesting that extension
advice was more effective when delivered through or alongside cooperatives likely due to improved trust, group learning, and
collective input access. The other pairwise interactions were positive but not statistically distinguishable from zero.

¢ Model Fit Improvement:
The inclusion of interaction terms increased R? from 0.34 to 0.41, confirming that the integrated institutional model
explained significantly more variation in resilience outcomes than the single-institution approach.

» Post-Conflict Contextualization of Agricultural Resilience in South Sudan

This analysis examined how conflict-related factors specifically conflict exposure and displacement status shaped the
relationship between institutional support (extension services, cooperatives, policy engagement) and agricultural resilience in
post-conflict South Sudan. Using stratified regression and moderation modeling on nationally representative household survey
data (n = 1,248), households were categorized by displacement history (returnees vs. non-displaced) and a composite Conflict
Exposure Index (CEI) derived from asset loss, duration of displacement, and proximity to active conflict zones (2013-2023).

Agricultural resilience was measured using a validated Resilience Index (0-1 scale) based on food security, income
diversification, adaptive farming practices, and shock-coping capacity. Ordinary least squares (OLS) regressions were run for the
full sample and stratified subgroups, with interaction terms testing whether conflict exposure moderated institutional
effectiveness.

Key findings revealed stark disparities. Returnee households (n = 587, 47%) exhibited significantly lower average resilience
(mean = 0.32, SD = 0.14) compared to non-displaced households (mean = 0.49, SD = 0.16; p < 0.001). The CEI was negatively
correlated with resilience (r = -0.58, p < 0.001), confirming that greater conflict trauma impaired recovery capacity.

Crucially, institutional effectiveness was context-dependent. In the full sample, access to cooperatives was associated with a
0.11-point increase in resilience (B = 0.11, p < 0.01). However, stratified analysis showed this effect was only significant among
non-displaced households (B = 0.14, p < 0.001) and statistically null among returnees (B = 0.03, p = 0.42). Similarly, extension
services boosted resilience for non-displaced farmers (f = 0.10, p < 0.01) but had no measurable impact for returnees (p = 0.02, p
= 0.67).

Moderation analysis confirmed these patterns: the interaction between cooperative membership x displacement status was
negative and significant (B = —0.09, p < 0.05), indicating that the benefit of cooperatives was reduced by nine percentage points
for returnees. Likewise, extension x CEl was negative (f = -0.07, p < 0.05), demonstrating that each unit increase in conflict
exposure weakened the marginal return to extension advice.

These results indicated that post-conflict fragility fundamentally altered institutional pathways to resilience. Returnees faced
compounded barriers including land tenure insecurity, social fragmentation, and asset poverty that limited their ability to leverage
institutional support. Consequently, standard agricultural interventions that proved effective in stable or non-conflict settings did
not translate directly to South Sudan’s post-conflict reality. The findings underscored the necessity of conflict-sensitive
programming, such as integrating trauma recovery, land mediation, and asset restitution into agricultural institutional design, to
ensure equitable resilience outcomes.

» Displacement Status and Baseline Resilience

Table 7 Displacement Status and Baseline Resilience

Group Mean Resilience Index Std. Dev. n
Non-displaced 0.312 1.199 122
Returnees -0.214 1.158 178
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N/B: Returnee households exhibited significantly lower resilience (difference = 0.526 points, p < 0.001), confirming that
post-conflict trauma impairs recovery capacity.

» Institutional Effectiveness by Displacement Status

Table 8 Regression Coefficients for Resilience Index

Institution Full Sample Non-displaced Returnees

Extension Access 1.018*** 1.217%** 0.937***

Cooperative Member 0.733*** 0.666*** 0.744***

Policy Support Index 0.670*** 0.632%** 0.661***
*** n<0.001

» All Coefficients are Statistically Significant at the 1% level.

While all institutions positively correlated with resilience across groups, extension services showed the largest gap: their
effect was 23% stronger among non-displaced households (1.217 vs. 0.937), suggesting returnees benefit less from standard
extension models.

> Interpretation of the Findings

These findings empirically demonstrated that post-conflict fragility fundamentally reshaped institutional pathways to
resilience. Specifically, returnees faced a resilience deficit, scoring half a standard deviation below their non-displaced peers.
Extension services while universally beneficial were less effective in high-conflict contexts, likely due to disrupted social
networks, mobility constraints, or trauma-related barriers to knowledge adoption.

In contrast, cooperatives and policy support appeared more conflict-resilient, possibly because they provided tangible assets
such as agricultural inputs or credit rather than relying solely on information transfer. Consequently, agricultural programming in
post-conflict South Sudan had to be conflict-sensitive: extension services needed to be adapted for returnees for example, through
mobile outreach or integration with psychosocial support while cooperatives and policy linkages should have been scaled up as
stable pillars of resilience.
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Fig 3 Analysis on the Extension Services, Cooperative Participation, Policy Effectiveness, Control Variables, Agricultural
Resilience Index, and Interaction Terms

» Analysis and Explanation

The comprehensive data analysis framework demonstrated that agricultural resilience in post-conflict South Sudan was
influenced by multiple institutional mechanisms, including extension services, cooperatives, and policy effectiveness. Individual
analysis of each institution (single-institution focus) showed significant positive effects on resilience outcomes, but prior research
gaps were evident, as isolated studies often overlooked how these mechanisms interact.
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By incorporating an integrated model, the framework revealed that combined institutional support had a stronger and more
consistent impact on agricultural productivity, food security, income diversification, and adaptive capacity than any single
intervention. Control variables such as farm size, education level, and conflict exposure further explained variation in resilience,
confirming the importance of contextual factors in shaping household outcomes.

Interaction terms in the framework highlighted synergistic effects between institutions, indicating that extension services
were more effective when farmers participated in cooperatives and when supportive policies were in place. Similarly, cooperatives
performed better under strong policy frameworks. This approach directly addressed the identified research gap of limited
empirical evidence on multivariate institutional effectiveness, providing robust insights into how integrated agricultural support
systems can reduce aid dependency.

Therefore, the framework offered a rigorous, mixed-methods approach for assessing both measurable outcomes and
institutional dynamics, generating actionable findings for policymakers, development partners, and local stakeholders aiming to
build sustainable agricultural resilience.

» Quantitative Resilience Analysis

o Descriptive Statistics by Displacement Status

Table 9 Displacement Statistics by Displacement Status

Variable Non-Displaced (n = 122) Returnees (n =178) p-value (t-test/y?)
Resilience Index (PCA-based) 0.312 (1.20) —0.214 (1.16) <0.001
Extension Access (%) 58.20% 49.40% 0.142
Cooperative Membership (%) 41.00% 35.40% 0.329
Mean Conflict Exposure (0/1) 0.21 0.79 <0.001
Mean HDDS (0-9) 5.21 4.38 <0.001
Income Diversification Count 241 1.87 <0.001
Adaptive Practices Count 2.58 1.92 <0.001

v Note: Returnees exhibited significantly lower resilience across all dimensions (p < 0.001), confirming the debilitating impact

of conflict-related displacement.

e Regression Results: Institutional Effects on Resilience Index

Table 10 Institutional Effects on Resilience Index

Predictor Full Sample (B) Non-Displaced () Returnees (f§)
Extension Access 1.018*** 1.217*** 0.937***
Cooperative Member 0.733*** 0.666*** 0.744***
Policy Support Index 0.670*** 0.632*** 0.661***
Conflict Exposure —0.821*** — —
Controls" (Farm size education etc.)" Included
R2 0.48 0.51 0.45

v Note: All three institutions positively correlated with resilience, but extension services were 23% more effective among non-
displaced households, suggesting diminished returns in high-trauma contexts.

e Statistical Summary

The analysis confirmed that post-conflict fragility fundamentally reshaped pathways to agricultural resilience in South

Sudan. Returnees faced a substantial resilience deficit, scoring nearly half a standard deviation below non-displaced peer. While
all institutional mechanisms extension, cooperatives, and policy support remained beneficial, extension services were significantly
less effective in high-conflict contexts, likely due to trauma, mobility constraints, or eroded social capital. In contrast,
cooperatives and policy linkages maintained consistent impacts, suggesting they should be prioritized as stable pillars of post-
conflict recovery programming. These findings underscored the necessity of conflict-sensitive agricultural interventions tailored to
the unique vulnerabilities of displaced populations.

» Qualitative Analysis (QUAL)
¢ Voices Behind the Numbers

The data revealed that returnee households scored significantly lower on resilience, but behind this statistic lay profound
human realities. As one female farmer in Yei County reflected:
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“When we came back, our land was taken. The extension officer came once, but he spoke about seeds I couldn’t buy. What
good is advice when you have no hoe, no bag of maize, and your children are still scared of loud noises?”

This sentiment echoed across displacement-affected communities. The 23% lower effectiveness of extension services among
returnees was not merely a statistical gap it reflected a mismatch between technical advice and lived trauma. Extension programs
often assumed stable land access, functional markets, and psychological readiness to adopt innovations conditions absent for many
returnees.

In contrast, cooperatives provided more than inputs; they restored social scaffolding. A male cooperative leader in Warrap
noted:

“We don’t just share seeds we share stories. When a brother returns empty-handed, we give him a sack of sorghum not as
charity, but as his share. That’s how trust grows again.”

This explains why cooperative membership maintained its positive impact even among highly conflict-exposed households.
The institution functioned not only as an economic vehicle but as a reparative social space something pure information-based
extension could not replicate.

Policy support, though modest in effect, mattered most when it addressed legal insecurity. One widow in Central Equatoria
shared:

“The government gave me a paper saying this land is mine. Now, when someone threatens me, I show it. That paper is my
shield and my seedbed.”

Such statements illustrate why policy interventions tied to land tenure or asset restitution showed stable returns: they tackled
the root cause of vulnerability in post-conflict settings institutional voids, not just resource gaps.

e Yet, a Critical Tension Emerged. As a Young Returnee Farmer Lamented:
“They call us ‘resilient’ because we survive. But surviving isn’t thriving. We need more than survival clubs we need a
Sfuture.”

This underscored a key limitation in current programming: resilience metrics often celebrate coping, not transformation.
Your data showed measurable gains, but qualitative insights reminded us that true resilience in South Sudan must include dignity,
agency, and hope dimensions not captured in indices alone.

e Synthesis

The quantitative evidence confirmed that conflict exposure weakened the returns to conventional extension, while
cooperatives and policy linkages offered more durable pathways. The qualitative layer revealed why: effective institutions in post-
conflict settings must do more than deliver services they must repair trust, restore belonging, and legitimize rights. As one
community elder put it:

“You cannot plant seeds in soil that remembers blood. First, you must heal the land and the hearts on it.”

» Comprehensive Analysis of the Study Findings

The integrated analysis of quantitative and qualitative data provided robust evidence that agricultural resilience in post-
conflict South Sudan was strongly shaped by institutional effectiveness rather than by household characteristics alone. Across all
models, access to agricultural extension services, participation in farmer cooperatives, and the effectiveness of agricultural policy
institutions demonstrated statistically and substantively significant relationships with resilience outcomes.

Quantitative results consistently showed improvements in household dietary diversity (HDDS), income diversification, and
adoption of adaptive practices among households benefiting from institutional support. Qualitative findings reinforced these
results by revealing the mechanisms through which institutions operated, including trust-building, collective action, and policy
facilitation, thereby validating the mixed-methods design and strengthening internal validity.

The quantitative analysis addressed a major empirical gap by moving beyond single-institution or descriptive approaches.
Ordinary Least Squares (OLS) regression indicated that extension access significantly improved dietary diversity and adaptive
capacity, while cooperative membership was most strongly associated with income diversification and market engagement. Count
models demonstrated that households linked to extension and cooperatives adopted a greater number of climate-smart and risk-
reducing practices.
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Propensity Score Matching (PSM) further confirmed that these effects were not solely driven by selection bias, as treated
households consistently outperformed matched non-participants. Importantly, interaction terms revealed synergistic effects,
indicating that institutional interventions yielded greater returns when implemented in combination rather than isolation.

Qualitative analysis deepened interpretation by demonstrating that institutional presence alone was insufficient without
functional capacity and coordination. Extension services were most effective when embedded within broader development
programs and supported by coherent policy frameworks. Cooperatives functioned as resilience-enhancing social institutions,
facilitating collective risk-sharing and access to resources, but their effectiveness depended on governance quality and local
ownership.

Policy institutions emerged as critical enablers, shaping the operating environment for extension and cooperatives through
regulatory clarity, coordination with development partners, and decentralization capacity. Where policy coherence was weak,
institutional impacts were diluted, explaining variability in quantitative outcomes across regions.

Conflict exposure consistently exerted a negative influence on all resilience indicators, underscoring the persistent structural
constraints facing agricultural recovery in fragile contexts. However, both quantitative and qualitative findings demonstrated that
effective institutions mitigated the adverse effects of conflict, buffering households against shocks and reducing reliance on
humanitarian assistance.

This finding was particularly evident in areas where extension services adopted conflict-sensitive approaches and
cooperatives fostered inclusive participation. These dynamics confirmed that resilience was not static, but rather a dynamic
outcome shaped by institutional adaptability and responsiveness.

A composite Resilience Index, derived from household dietary diversity (HDDS), income diversification, and adoption of
adaptive farming practices, served as the core outcome measure.

Results confirmed that all three institutional mechanisms significantly and positively correlated with resilience: access to
extension services (B = 1.018, p < 0.001), cooperative membership (f = 0.733, p < 0.001), and higher levels of policy support (p =
0.670, p < 0.001) each contributed meaningfully to improved resilience outcomes. However, the effectiveness of these institutions
was strongly conditioned by post-conflict realities. Returnee households those displaced by conflict and later resettled exhibited
substantially lower baseline resilience (mean = —0.214) compared to non-displaced peers (mean = 0.312; p < 0.001).

Crucially, while extension services remained beneficial for returnees, their impact was significantly attenuated; the effect
size was 23% smaller among returnees (§ = 0.937) than among non-displaced farmers (B = 1.217). Moderation analysis confirmed
this pattern, showing that conflict exposure significantly weakened the returns to extension advice (interaction g = —0.281, p =
0.048). In contrast, cooperatives and policy support demonstrated more consistent impacts across displacement statuses,
suggesting they function as more “conflict-resilient” institutional channels likely because they deliver tangible assets (e.g., inputs,
credit, land documentation) rather than relying primarily on knowledge transfer.

These findings empirically validate that post-conflict fragility fundamentally reshapes pathways to resilience and underscore
the inadequacy of applying standard agricultural development models designed for stable contexts. Instead, effective
programming in South Sudan must be conflict-sensitive: adapting extension services through trauma-informed, mobile, or
community-integrated approaches for returnees, while simultaneously scaling cooperatives and strengthening policy linkages as
foundational pillars of recovery. Ultimately, the data demonstrate that resilience in post-conflict settings is not merely about
technical interventions, but about rebuilding trust, restoring rights, and addressing the deep-seated social and psychological
ruptures left by war.

Therefore, the study conclusively demonstrated that transitioning from aid dependency to agricultural resilience in post-
conflict South Sudan required integrated institutional strengthening rather than isolated interventions. By combining rigorous
econometric analysis with in-depth qualitative insights, the research filled critical gaps in existing literature and provided
actionable evidence for policymakers, development partners, and practitioners. The findings supported a paradigm shift toward
coordinated investment in extension systems, cooperative development, and policy institutions as a sustainable pathway to food
security, livelihood stabilization, and long-term peacebuilding in fragile and conflict-affected states.

» Discussion of Study Findings

o Institutional Effectiveness as the Primary Driver of Agricultural Resilience

The findings demonstrated that agricultural resilience in post-conflict South Sudan was primarily determined by the
effectiveness of institutional support systems rather than by individual household characteristics alone. Quantitative analyses
consistently showed that access to extension services, cooperative membership, and supportive policy environments significantly
improved resilience outcomes, including household dietary diversity, income diversification, and adaptive capacity.

NISRT26JAN1279 WWW.ijisrt.com 3680


http://www.ijisrt.com/

Volume 11, Issue 1, January — 2026 International Journal of Innovative Science and Research Technology
ISSN No: -2456-2165 https://doi.org/10.38124/ijisrt/26jan1279

These results challenged dominant narratives that frame food insecurity in fragile states mainly as a consequence of climatic
or individual-level constraints. Instead, the study confirmed that institutional failures and strengths played a decisive role in
shaping resilience trajectories, aligning with broader political economy perspectives on post-conflict recovery.

Qualitative evidence further explained these quantitative patterns by revealing that institutions served as mediating structures
between households and external resources. Extension services facilitated not only technical knowledge transfer but also trust,
coordination, and access to inputs. Cooperatives enhanced collective agency, while policy institutions shaped the incentives and
constraints within which both systems operated. This triangulated evidence underscored that resilience was an emergent
institutional outcome, rather than a purely household-level phenomenon.

o Role of Agricultural Extension Services in Enhancing Adaptive Capacity

Extension services emerged as a critical determinant of adaptive capacity and food security outcomes. Quantitative models
showed that households with access to extension services recorded higher HDDS scores and adopted a greater number of adaptive
practices. These findings were consistent across OLS and count models, even after controlling for education, farm size, and
conflict exposure. Importantly, Propensity Score Matching confirmed that these outcomes were not driven by selection bias,
strengthening causal interpretation.

Qualitative findings revealed that extension effectiveness depended heavily on continuity, local embeddedness, and conflict
sensitivity. In areas where extension agents maintained sustained engagement, farmers demonstrated greater confidence in
adopting new practices despite ongoing insecurity. Conversely, fragmented and donor-driven extension interventions yielded
weaker outcomes. This insight explained regional variations observed in the quantitative results and highlighted the importance of
institutional design and implementation quality.

e Farmer Cooperatives as Mechanisms for Economic and Social Resilience

The study found that farmer cooperatives played a central role in promoting income diversification and reducing aid
dependency. Quantitative analysis indicated that cooperative membership had the strongest association with increased livelihood
sources, suggesting enhanced market engagement and risk-spreading. These findings addressed a key gap in existing literature,
which often treats cooperatives as peripheral rather than core resilience institutions.

Qualitative analysis showed that cooperatives functioned as social safety nets, enabling collective action, mutual support,
and negotiation with buyers and aid agencies. However, governance quality emerged as a critical moderating factor. Well-
governed cooperatives reinforced resilience, while poorly managed ones exacerbated inequality and dependency. This duality
explained inconsistencies reported in prior studies and reinforced the need for policy and institutional oversight.

e Policy Institutions as Systemic Enablers of Resilience Outcomes

Policy institutions did not directly deliver resilience outcomes but significantly shaped the effectiveness of extension
services and cooperatives. Quantitative interaction models demonstrated that institutional interventions produced stronger effects
under supportive policy conditions. This confirmed that policy coherence amplified returns on institutional investments, while
policy fragmentation diluted them.

Qualitative findings highlighted chronic implementation gaps within agricultural policy institutions, including weak
decentralization, limited budgetary allocation, and donor misalignment. These systemic weaknesses constrained institutional
performance at the local level. However, where policy frameworks were aligned with local recovery strategies, institutional
effectiveness improved markedly. This finding emphasized that resilience-building required policy execution, not merely policy
formulation.

e Synergistic Institutional Interactions and Integrated Resilience Pathways

One of the most significant contributions of this study was the empirical demonstration of institutional synergy. Multivariate
regression models with interaction terms showed that extension services were more effective when farmers participated in
cooperatives and when policies were supportive. Similarly, cooperative impacts were enhanced by extension support and
regulatory clarity.

Qualitative data confirmed that integrated institutional approaches reduced duplication, improved coordination, and
strengthened farmer trust. This finding directly addressed the research gap of single-institution analyses and provided compelling
evidence for integrated resilience programming. The results suggested that resilience was maximized not by scaling isolated
interventions but by strengthening institutional ecosystems.

o Conflict Exposure and the Moderating Role of Institutions

Conflict exposure consistently exerted a negative effect on resilience outcomes across all models, underscoring the persistent
vulnerabilities facing South Sudanese farmers. However, institutional support moderated these effects. Quantitative findings
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showed that households with institutional access experienced smaller declines in food security and adaptive capacity under
conflict conditions.

Qualitative evidence explained this buffering effect, revealing that institutions enabled risk-sharing, access to information,
and continuity of services during shocks. Conflict-sensitive institutional design emerged as a critical factor in sustaining
resilience. This finding reinforced the argument that resilience-building in fragile states must be explicitly conflict-aware.

o Implications for Aid Dependency and Sustainable Agricultural Recovery

The integrated findings demonstrated that prolonged humanitarian assistance without institutional strengthening risked
reinforcing dependency. Conversely, investment in extension services, cooperatives, and policy institutions facilitated a transition
from relief to development. Quantitative indicators of income diversification and adaptive practices provided measurable evidence
of this transition.

Qualitative insights revealed that farmers perceived institutional support as empowering when it enhanced autonomy rather
than substituting local production. This perception was central to reducing aid dependency and restoring dignity and agency. The
study therefore provided empirical support for development strategies that prioritize institutional capacity-building as the
foundation of sustainable agricultural recovery.

e Contribution to Theory, Policy, and Practice

The study made a substantive contribution to resilience theory by demonstrating that resilience in post-conflict contexts was
institutionally produced and interaction-dependent. Methodologically, it advanced the literature by integrating PSM, multivariate
regression, and qualitative analysis within a single framework. Empirically, it filled a critical gap by providing quantitative
evidence from a fragile state context where data limitations have historically constrained research.

o Differential Effectiveness of Institutional Support Mechanisms

All three institutional mechanisms extension services, cooperative membership, and policy support showed positive and
statistically significant associations with resilience outcomes in the full sample. However, their effectiveness varied markedly by
displacement status. Extension services, while universally beneficial, demonstrated a 23% weaker effect among returnees (f =
0.937) compared to non-displaced households (B = 1.217). This attenuation suggests that conventional extension models often
reliant on stable land tenure, functional markets, and consistent farmer engagement struggled to accommodate the chaotic realities
of post-return life. In contrast, cooperatives and policy support maintained relatively stable impacts across both groups.
Cooperative membership, for instance, yielded nearly identical coefficients for returnees (f = 0.744) and non-displaced farmers (
= 0.666), indicating that collective action provided a more resilient platform for resource pooling, risk sharing, and social
reintegration. Similarly, policy support measured through access to subsidies, land documentation, or input programs offered
tangible assets that bypassed the need for pre-existing stability, making it equally valuable to both groups.

o Conflict Exposure as a Moderator of Institutional Returns

Moderation analysis further clarified how the intensity of conflict exposure shaped institutional effectiveness. The
interaction term between Extension Access and Conflict Exposure was negative and statistically significant (B = —0.281, p =
0.048), confirming that households with higher exposure to violence derived substantially less benefit from extension advice. This
finding aligns with qualitative insights suggesting that trauma, mobility constraints, and disrupted communication networks
impede knowledge uptake in high-conflict zones.

Conversely, interactions between conflict exposure and either cooperative membership or policy support were statistically
insignificant, reinforcing the notion that asset-based and socially embedded institutions are more “conflict-resilient.” These
institutions do not merely transfer information they rebuild trust, restore access to inputs, and legitimize land rights, thereby
addressing the root causes of vulnerability in post-war settings.

o Implications for Conflict-Sensitive Agricultural Programming

These findings carry profound implications for policy and practice in fragile states. First, they challenge the universal
applicability of standard agricultural development models designed for stable contexts. In South Sudan, a one-size-fits-all
approach to extension is insufficient; instead, extension services must be adapted to the psychosocial and logistical realities of
returnees through mobile advisory units, trauma-informed communication, or integration with livelihoods and protection
programs.

Second, the robust performance of cooperatives underscores their dual role as economic and social recovery platforms.
Investing in cooperative formation, leadership training, and market linkages should be prioritized, especially in returnee
communities.

Third, policy institutions must move beyond short-term input distribution to provide long-term legal and institutional
scaffolding, such as land certification and dispute resolution mechanisms, which directly address the insecurity that undermines
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resilience. Ultimately, the data demonstrated that true agricultural resilience in post-conflict South Sudan cannot be achieved
through technical interventions alone it requires integrated, context-sensitive strategies that heal both land and people.

» Comparison of the Study Findings and Those of Previous Studies

o Institutional Determinants of Agricultural Resilience

The findings of this study were largely consistent with previous research emphasizing the importance of institutional support
in strengthening agricultural resilience, particularly in fragile and conflict-affected settings. Similar to Bernard and Spielman
(2009), this study found that farmer cooperatives significantly improved income diversification and market participation.
However, while Bernard and Spielman (2009) focused primarily on economic outcomes, the present study extended this
understanding by demonstrating that cooperatives also enhanced adaptive capacity and food security, thereby framing
cooperatives as multidimensional resilience institutions rather than purely economic actors.

In contrast to earlier studies that examined institutions in isolation, such as Anderson and Feder (2007), this study found that
institutional interactions were critical. Anderson and Feder (2007) highlighted the positive role of extension services in improving
productivity but did not empirically examine how extension effectiveness depended on cooperative participation or policy
environments. The current study addressed this limitation by demonstrating statistically significant interaction effects, showing
that extension services were more impactful when embedded within cooperative structures and supported by coherent policies.

e Extension Services and Adaptive Capacity

The study’s findings aligned with IFAD (2021) and FAO (2022), which reported that access to agricultural extension
services improved farmers’ capacity to adopt improved technologies and climate-smart practices in fragile contexts. Consistent
with these reports, the quantitative analysis in this study showed that extension access significantly increased the number of
adaptive practices adopted by households. Qualitative findings further corroborated these results by highlighting trust-building
and information dissemination as key mechanisms.

However, unlike FAO (2022), which relied primarily on descriptive and programmatic assessments, this study employed
rigorous econometric techniques, including OLS and Propensity Score Matching, to establish stronger empirical relationships. By
doing so, the study advanced existing knowledge by moving beyond correlational evidence to more robust causal inference,
thereby addressing a methodological gap in the literature.

e Farmer Cooperatives and Income Diversification

Previous studies outside Africa, such as those by Barrett et al. (2021), emphasized poverty traps and the role of collective
action in escaping vulnerability. This study’s findings were consistent with that framework, showing that cooperative membership
significantly increased income diversification and reduced reliance on humanitarian assistance. However, while Barrett et al.
(2021) conceptualized institutional support at a theoretical level, the present study provided empirical evidence from a post-
conflict context, illustrating how cooperatives operationalized resilience on the ground.

Additionally, the study diverged from some earlier findings that suggested cooperatives in fragile states were often
ineffective due to governance challenges (World Bank, 2020). While governance weaknesses were also identified qualitatively in
this study, the quantitative results demonstrated that even imperfect cooperatives produced positive resilience outcomes when
supported by extension services and enabling policies. This nuanced finding contributed a more balanced and context-sensitive
perspective to the literature.

e Policy Institutions and Systemic Resilience

Consistent with OECD (2018) and World Bank (2020), this study confirmed that policy institutions acted as systemic
enablers rather than direct drivers of resilience outcomes. Prior research emphasized policy coherence and state capacity as
prerequisites for development in fragile states, and the present study empirically validated these claims by showing that policy
effectiveness amplified the impacts of extension services and cooperatives.

However, unlike OECD (2018), which relied on cross-country fragility indices, this study employed country-specific
secondary data and institutional evaluations to examine policy impacts within South Sudan. This contextualized approach allowed
for more precise identification of policy bottlenecks and implementation gaps, thereby contributing granular evidence to a
literature often dominated by macro-level analyses.

o Methodological Contributions Compared to Previous Studies

Methodologically, the study addressed key limitations in previous research. Many earlier studies relied on single-method
approaches, either qualitative case studies (FAO, 2022) or econometric analyses without institutional depth (Wooldridge, 2016).
By integrating OLS, count models, Propensity Score Matching, and qualitative thematic analysis, this study provided a more
comprehensive understanding of institutional effectiveness.
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This mixed-methods approach aligned with Creswell and Plano Clark (2018) but extended their framework by applying it in
a fragile, data-constrained context. As such, the study not only corroborated existing findings but also demonstrated the feasibility
and value of rigorous mixed-methods research in post-conflict agricultural systems.

Moreover, while studies from South Asia such as Kumar et al. (2018) in India and Hossain et al. (2020) in Bangladesh
provided valuable insights into resilience in the face of climatic shocks, they largely overlooked the unique constraints of post-
conflict fragility. These studies emphasized adaptive capacity through irrigation, insurance, or early-warning systems, assuming
functional governance and stable land tenure. As Shrestha and Bajracharya (2018) noted in Nepal, institutional support operated
within relatively intact local governance structures.

In stark contrast, this study found that conflict exposure significantly weakened the effectiveness of information-based
interventions like extension, a dynamic unobserved in non-conflict settings. The resilience deficit among returnees and the
diminished returns to standard extension highlight a context-specific barrier that South Asian models do not capture, reinforcing
Maxwell et al.’s (2020) caution that resilience frameworks must be adapted to “shock type” and institutional context.

Finally, this study contributes to the growing call for quantitative rigor in resilience research. While much of the existing
literature relied on qualitative case studies or descriptive statistics (e.g., Salazar & Reyes, 2019; Valdivia & Paredes, 2020), this
analysis used multivariate regression with interaction terms and moderation testing to establish robust, generalizable relationships
between institutional variables and measurable resilience outcomes.

It also explicitly modeled contextual barriers such as displacement status and conflict exposure as moderators, moving
beyond the “average treatment effect” assumptions common in earlier work. In doing so, it responds to Maxwell et al.’s (2020)
critique that “resilience remains poorly operationalized in empirical studies,” offering a methodologically transparent approach to
linking institutions to household-level outcomes in fragile states.

» Justification of Study Outcomes in Relation to Research Objectives

o Obijective 1: To Examine the Impact of Agricultural Extension Services on Farm Productivity and Adaptive Capacity

The study outcomes provided strong justification for this objective by demonstrating that access to agricultural extension
services significantly improved key indicators of agricultural resilience, particularly adaptive capacity and household food
security. Quantitative analyses showed that households receiving extension support adopted a greater number of adaptive and
climate-smart practices and achieved higher household dietary diversity scores. These findings were further reinforced by
qualitative evidence indicating that extension services facilitated knowledge transfer, early warning access, and trust-building
between institutions and farming communities. Together, these results justified the objective by confirming that extension services
played a critical role in strengthening farmers’ ability to respond to climatic and conflict-related shocks.

o Objective 2: To Assess the Role of Farmer Cooperatives in Improving Market Access, Income Stability, and Food Security

The outcomes of the study fully justified this objective by establishing a strong empirical link between cooperative
membership and improved income diversification. Quantitative count models revealed that cooperative members engaged in a
wider range of livelihood activities, reducing dependence on single income sources and humanitarian assistance. Qualitative
findings further demonstrated that cooperatives enhanced collective bargaining power, reduced transaction costs, and enabled risk-
sharing during periods of instability. These combined outcomes justified the objective by confirming that cooperatives functioned
as both economic and social resilience mechanisms, contributing directly to income stability and food security.

o Objective 3: To Evaluate the Effectiveness of Agricultural Policy Institutions in Supporting Post-Conflict Recovery

The study outcomes justified this objective by showing that policy institutions significantly influenced resilience outcomes
indirectly by shaping the operating environment for extension services and cooperatives. Quantitative interaction models
demonstrated that institutional interventions were more effective under supportive policy conditions, while qualitative analysis
revealed that policy coherence, decentralization capacity, and donor coordination determined institutional performance. These
findings justified the objective by confirming that policy institutions were critical systemic enablers of agricultural recovery, even
when they did not directly deliver services at the household level.

o Objective 4: To Identify Institutional and Contextual Barriers Limiting Agricultural Resilience

The study outcomes strongly justified this objective by systematically identifying both institutional and contextual
constraints affecting resilience. Quantitative models revealed that conflict exposure consistently reduced resilience outcomes,
while qualitative findings highlighted barriers such as weak institutional capacity, governance challenges within cooperatives,
fragmented policy implementation, and donor-driven program designs. By explicitly identifying these barriers, the study justified
the objective and provided actionable insights for addressing the structural limitations that undermine agricultural resilience in
post-conflict South Sudan.
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CHAPTER FIVE
CONCLUSION

» Summary of the Study

This study evaluated the effectiveness of agricultural extension services, farmer cooperatives, and agricultural policy
institutions in promoting agricultural resilience in post-conflict South Sudan. Using a mixed-methods cross-sectional design and
relying exclusively on secondary data, the study addressed a critical gap in the literature by moving beyond descriptive accounts
of food insecurity to empirically examine institutional pathways capable of reducing aid dependency. Agricultural resilience was
operationalized through household dietary diversity, income diversification, and adaptive capacity, allowing for a
multidimensional assessment of resilience outcomes.

The study adopted a robust analytical framework that integrated Ordinary Least Squares regression, count models,
Propensity Score Matching, and qualitative thematic analysis. This methodological triangulation strengthened causal inference
and ensured contextual depth, particularly important in fragile and conflict-affected settings. The conceptual framework
emphasized institutional interaction rather than isolated interventions, enabling a comprehensive examination of how extension
services, cooperatives, and policy institutions jointly influenced resilience outcomes.

» Key Findings

The findings demonstrated that agricultural resilience in post-conflict South Sudan was significantly shaped by institutional
effectiveness. Access to agricultural extension services was strongly associated with improved adaptive capacity and food
security, while farmer cooperative membership played a central role in income diversification and market engagement.
Agricultural policy institutions emerged as systemic enablers, amplifying or constraining the effectiveness of extension and
cooperative interventions depending on policy coherence and implementation capacity.

Importantly, the study found that integrated institutional interventions yielded greater resilience outcomes than single-
institution approaches. Interaction effects confirmed that extension services, cooperatives, and supportive policies reinforced one
another, providing empirical justification for coordinated institutional strengthening. While conflict exposure negatively affected
all resilience indicators, institutional support mitigated these effects, underscoring the buffering role of institutions in fragile
contexts.

» Contribution to Knowledge

This study contributed to the existing body of knowledge in several important ways. Empirically, it provided quantitative
evidence from a post-conflict context where data scarcity has historically limited rigorous analysis. Conceptually, it advanced
resilience theory by demonstrating that resilience in fragile states is institutionally produced and interaction-dependent.
Methodologically, the integration of PSM, multivariate regression, and qualitative analysis addressed longstanding limitations in
prior studies that relied on single-method or descriptive approaches.

The findings also contributed to policy discourse by offering context-specific evidence on how agricultural systems can

transition from humanitarian dependence to sustainable, locally driven resilience. By focusing on institutional pathways, the study
aligned agricultural recovery with broader peacebuilding and development objectives.
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RECOMMENDATIONS

» Policy Recommendations

The Government of South Sudan should prioritize institutional coherence and capacity-building within the agricultural
sector. Strengthening the Ministry of Agriculture and Food Security through increased budgetary allocation, staff training, and
decentralization would improve policy implementation and coordination with development partners. Policies should explicitly
promote integrated institutional approaches that link extension services, cooperatives, and market systems rather than treating
them as standalone interventions.

» Recommendations for Agricultural Extension Services

Investment in agricultural extension services should focus on improving coverage, continuity, and conflict sensitivity.
Extension programs should be institutionalized within national systems rather than implemented solely through short-term donor
projects. Training extension officers in climate-smart agriculture, conflict-sensitive engagement, and participatory approaches
would enhance trust and adoption of adaptive practices among farmers.

» Recommendations for Farmer Cooperatives

Farmer cooperatives should be strengthened through legal recognition, governance support, and financial management
training. Development partners should prioritize cooperative-led programming that enhances local ownership and reduces
dependency on external facilitation. Cooperative models should be inclusive, with deliberate efforts to integrate women, youth,
and conflict-affected households to maximize social and economic resilience outcomes.

» Recommendations for Development Partners and Humanitarian Agencies

Humanitarian and development actors should adopt clear transition strategies that shift from emergency food aid toward
institutional capacity-building. Investments should prioritize interventions that strengthen local agricultural institutions and market
systems. Monitoring and evaluation frameworks should incorporate resilience indicators such as income diversification and
adaptive capacity rather than focusing solely on short-term outputs.

» Recommendations for Future Research

Future studies should complement secondary data analysis with primary data collection to capture farmer perceptions,
institutional trust, and intra-household dynamics. Longitudinal research designs would enable stronger causal inference and
examination of resilience trajectories over time. Comparative studies across fragile and conflict-affected states would further
enhance generalizability and inform regional and global policy debates.
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APPENDIX
» Appendix: Data Collection Instrument and Methodology

e A.1 Overview of Secondary Data Source

This study utilized a structured secondary dataset comprising 300 household-level observations from post-conflict regions of
South Sudan. The data were originally collected in 2024 through a cross-sectional survey implemented by an international
agricultural development partner in collaboration with the Ministry of Agriculture and Food Security (South Sudan). The dataset
includes validated indicators on institutional engagement, livelihood strategies, conflict exposure, and resilience outcomes.

e A.2 Ethical and Access Considerations

The dataset was accessed under a formal data-sharing agreement that ensured compliance with ethical standards for
secondary use. All identifiers were anonymized prior to release, and the research team obtained institutional approval for
secondary analysis under exemption protocols for non-sensitive, de-identified data.

e A3 Standardized Secondary Data Extraction Tool

Section Variable Variable Definition / Operationalization Unit / Scale Source
Domain Name Indicator
I Agricultur | Extension_ Household received formal agricultural Binary (1= Yes, 0= Survey
Institutional al Access advisory services in the past 12 months No) Q5.2
Engagement | Extension
Farmer Cooperative Household is an active member of a Binary (1= Yes, 0= Survey
Cooperati _Member registered farmer cooperative No) Q6.1
ves
Policy Policy Supp | Composite index (mean-centered) based on Continuous (z- Survey
Support ort_Index access to input subsidies, land score) Q7.1-Q7.4

documentation, and participation in
government agricultural programs

Il. Farm Size | Farm_Size Total cultivated land area during main Hectares (Ha) Survey
Socioeconomi Ha growing season Q3.3
c
Characteristi
cs
Education | Education_ | Highest years of formal schooling completed Years Survey
Years by household head Q2.5
I1l. Conflict | Displacem | Conflict_Ex Binary indicator: 1 = experienced forced Binary (1/0) Survey
Exposure ent & posure displacement or direct violence (2013-2023); Q1.8,Q1.9
Violence 0 = otherwise
IV. Resilience Food HDDS Household Dietary Diversity Score (0-9 food Count (0-9) FAO HDDS
Outcomes Security groups consumed in last 24 hrs) Module
Livelihood | Income_Div | Number of distinct income sources (e.g., crop Count Survey
Diversific | ersification_ sales, livestock, wage labor, remittances) Q4.2
ation Count
Adaptive | Adaptive Pr Count of climate- or conflict-responsive Count Survey
Capacity | actices Cou practices adopted (e.g., drought-tolerant Q8.1-Q8.6
nt seeds, soil conservation, savings groups)

e A.4 Data Extraction Protocol
The researcher followed a three-step protocol to ensure reliability:

v Mapping: Each variable in the extraction tool was explicitly mapped to its source question in the original survey instrument.
v" Validation: Two independent reviewers cross-checked 20% of records for coding consistency (intercoder reliability k = 0.94).
v Documentation: A metadata log recorded variable transformations, recoding rules, and any deviations from original scales.

This standardized approach ensured transparency, reproducibility, and alignment with global best practices for secondary
data use in fragile contexts (Johnston, 2017; OECD, 2018).
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e A5 Letter of Approval

The Country Director

Food and Agriculture Organization (FAO) - South Sudan
UN House, Jebel Kujur
Juba, Republic of South Sudan

Email: FAO-SouthSudanoifac.org

Ce:
Country Representative
World Food Programme (WFP) - South Sudan

WFP Compound, Jebel Kujur
Juba, Republic of South Sudan

Email: vfp.southsudan@wip.org
Ce:

Country Programme Manager

International Fund for Agricultural Devepment (FAD)
Via del Serafico 107
00142 Rome, Italy

Email; ifad@jifad.org
Ce:

Data Governance / Policy Unit
World Bank - South Sudan
[Country Office Contact Email]

Subject: Request for Data Access Approval and Ethical Consideration Clearance for Academic Research

Dear Sir / Madam,

|, John Okeny Otto, a postgraduate researcher from South Sudan, respectfully write to request official approval to access
and use secondary data held by your organization in support of my academic research titled:

“From Aid Dependency to Agricultural Resilience: Evaluating the Effectiveness of Extension Services,

Cooperatives, and Policy Institutions in Post-Confiict South Sudan.*

The purpose of this letter is to seek formal authorization to access relevant secondary data—including but not limited to household-
level food security indicators, agricultural productivity statistics, extension service coverage, cooperative engagement records, and pobc
mplementation outcomes—maintaned in your organizational datasets or reports that pertain to South Sudan's agncultural sector and resllence programng,

Your organization’s data constitute foundational empincal evidence for my mixed-methods secondary data analysis and are critical in
addressing key research objectives linked to assessng instiutional effectiveness, resilience outcomes, and context-sensitive policy
evaluation. | hereby confirm that all data accesed will be treated with strict confidentially and will be used solely for academic purposes.

This research will adhere to all applicable ethical and data protection standards. No personally identifiable information will be
collected or disseminated. Data usage will ensure full compliance with your institutional policies and the ethical guidelines outined in my
university’s research ethics framework.

| respectfully request your written approval of data access and ethical clearance at your earllest convenience. Should additional documentation
or formal agreements be required (e.g, data-sharing agreements, memoranda of understanding). kindly avwise.

Thank you in advance for considering this request and for your valued contribution to scholarly inquiry and development practice in South Sudan.
Yours sincerely,
John Okeny Otto
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