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ABSTRACT

» Background

Market instability remains a persistent challenge in fragile economies, particularly in post-conflict contexts such as
South Sudan. Agricultural producers in these settings face severe price volatility, driven by weak infrastructure, limited
market access, and recurring insecurity. This study examined the link between market access constraints and commodity
price volatility within South Sudan’s agricultural value chains, focusing on how road quality, information asymmetry, and
conflict events affect welfare outcomes for rural households.

» Methods

A mixed-methods approach was adopted using time-series data from 2014-2024, covering major agricultural markets
across five regions. Price volatility was estimated through a Generalized Autoregressive Conditional Heteroskedasticity
(GARCH) model, while causal relationships between volatility and welfare indicators were analyzed using Two-Stage Least
Squares (2SLS) regression with rainfall, road density, and conflict frequency as instrumental variables. Supplementary
qualitative data from key informant interviews contextualized the econometric findings.

» Results and Findings

The results revealed that high price volatility significantly reduced household income by 8.2% and food consumption
scores by 3.9 units (p < 0.001). Poor road networks and limited access to market information amplified volatility effects,
particularly in remote counties. Policy simulations suggested that rehabilitating 500 km of rural roads, improving
information access by 25%, and reducing conflict by 40% could jointly decrease price volatility by 18.5% and increase
average household income by 24.6%. These findings underscore the structural nature of market inefficiencies in South
Sudan’s fragile post-war economy.

» Conclusion

Market access constraints are central drivers of commodity price instability in South Sudan. Targeted investments in
rural infrastructure, peace enforcement, and information systems can mitigate volatility and enhance agricultural welfare.
Addressing these systemic barriers is essential for stabilizing rural livelihoods and promoting long-term economic recovery.

Keywords: Price Volatility, Market Access, Agricultural Value Chains, Fragile Economies, South Sudan, GARCH, 2SLS, Post-
Conflict Recovery.
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DISSERTATION THESIS

This study posited that limited market access driven by inadequate infrastructure, persistent insecurity, and weak information
systems is a primary determinant of commodity price volatility in South Sudan’s fragile post-conflict economy. By empirically
analyzing agricultural value chains using econometric models such as GARCH and 2SLS, the research demonstrated that
improvements in road networks, peace stability, and market information accessibility could significantly reduce price fluctuations,
enhance household income, and promote economic resilience among rural farming communities.
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CHAPTER ONE INTRODUCTION

» Background Overview of the Study

In economies that were unstable and had just come out of a war, agricultural value chains sometimes showed a lot of
uncertainty, poor infrastructure, and shaky institutions. In these situations, problems with market access, like bad roads, instability,
bad market information systems, and informal fees, had a big impact on the costs of moving commodities and information. These
biases usually made commodity prices more volatile, which hurt everyone involved producers, dealers, and consumers because
prices that changed made it harder to plan, discouraged investment, and made food poverty worse.

South Sudan showed how these dynamics made the economy even more unstable. Since it became independent, the country
has had a lot of trouble with farming, transportation, and business, especially during times of civil conflict and economic difficulty.
The depreciation of its currency, trade route disruptions, and seasonal considerations (such rainy seasons making roadways
impassable) all made transportation more expensive and less reliable. These constraints not only made essential goods more
expensive, but they also made prices more unstable over time (FAO, 2025; Impact Initiatives, 2024).

Recent numbers showed that the prices of basic goods were going up every month, which is worrying. The Joint Market
Monitoring Initiative (JMMI) reported that in mid-2024, the price of maize grain rose by about 20% each month, the price of
groundnuts rose by 18%, and the price of sorghum rose by 14%. This was due to the South Sudanese Pound losing value, taxes on
goods in the marketplace, and poor transportation infrastructure (Impact Initiatives, 2024). The big changes showed how
macroeconomic and micro-level access constraints worked together to make food systems unstable.

Prior research demonstrated that market fragmentation, marked by insufficient price transmission across regions, was a
considerable issue. A study on market integration in South Sudan indicated that transportation costs constituted approximately fifty
percent of the spatial variation in food prices, and improvements in road conditions held considerable potential to reduce overall
food price levels in more remote regions (Varela, Cali, Pape, & Rojas, 2016). However, these research occasionally neglected to
measure the degree to which specific access constraints affected price volatility, rather than basic fluctuations in price levels.

Also, it looked like value chain actors in rural and remote areas were hit harder than others. Farmers who lived far away from
key roads or who were affected by seasonal or conflict-related problems had to pay more, were more likely to lose money, and often
got poorer prices for their crops. At the same time, customers in these areas had to pay more at the store. This simultaneous strain
on both supply and demand made welfare losses even worse. There were also gaps in understanding how spatial remoteness,
instability, informal taxation, and information asymmetry all made South Sudan's markets and economies unstable over time.

It was very important to have current, real-world evidence. There was a lot of data on price levels, but not much on how prices
change quickly across time and seasons, especially when broken down by market, commodity, and location. Understanding volatility
patterns, their fundamental causes, and the impact of restricted market access on volatility was crucial for developing interventions
that improved the stability, predictability, and resilience of agricultural value chains.

» The Impact of Market Access Contraints
o Supply-Chain Disruption

v" Mechanisms

In post-conflict settings, physical infrastructure (roads, bridges, storage, river ports) and logistics services were often damaged
or degraded, which raised the direct costs and time required to move agricultural goods from farmgate to market. In addition,
insecurity along transport corridors forced traders to detour, use smaller loads, or hire escorts all of which reduced vehicle
utilization, increased per-unit transport costs, and raised spoilage and loss rates (e.g., perishable cereals, groundnuts). Fuel shortages
and currency instability further amplified these operational costs by making diesel and spare parts intermittently unavailable or
expensive, creating cascading delays across the whole value chain. These effects combined to reduce the volume and frequency of
market transactions and to fragment previously integrated markets into smaller, less liquid local markets. (FAO, 2023; WFP, 2024).

v Empirical Evidence & Data (South Sudan and Comparable Fragile Contexts)

Reports and monitoring in South Sudan documented repeated disruptions: floods and conflict rendered key highways
impassable in certain seasons, and armed incidents closed trade routes or reduced trader movements, producing localized shortages
and sharp short-term price spikes for staples (e.g., maize, sorghum) in affected markets (Impact Initiatives/JMMI, 2024; FAO, 2023).
Country-level analyses also linked these physical and security disruptions to markedly higher retail margins and frequent spatial
price differentials indicating broken price transmission between surplus and deficit zones (Impact Initiatives, 2024; World Bank,
2021). WFP and the Global Report on Food Crises documented that these supply disruptions contributed to very high levels of acute
food insecurity across South Sudan in 2023-2024, driven partly by constrained commodity flows and market dysfunctions (WFP,
2024).
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v’ Consequences for Volatility and Availability

When supply routes were intermittently interrupted, markets experienced (a) sudden falls in supply leading to short-run price
spikes, and (b) long periods of elevated prices because traders were reluctant to resume full flows until risk and costs fell. These
episodic shocks increased price variance (higher volatility), made seasonal price patterns less predictable, and worsened storage
incentives: without reliable cold chains or secure storage, traders and farmers could not cost-effectively smooth supply over time,
which intensified intra-year price swings (FAO, 2023; Impact Initiatives, 2024).

v’ Policy / Operational Takeaways

Investments in resilient, season-proof rural roads, safe storage (including community granaries), and risk-tolerant logistics
(e.g., pooled transport, humanitarian-commercial private partnerships) reduced short-run shocks and improved market linkage
resilience. Complementary measures such as real-time market information systems and targeted trade facilitation corridors with
security guarantees helped restore trader confidence faster than infrastructure alone. (World Bank, 2021; IFAD, 2023).

e Limited Investment (How Volatility and Insecure Access Discouraged Upgrading)

v" Mechanisms

Price volatility and insecure market access raised both perceived and realized investment risk for farmers and agribusinesses.
Under high and unpredictable price variance, expected returns to investments in yield-enhancing inputs (fertilizer, improved seed),
durable assets (tractors, storage bins), or value-adding processing were harder to forecast. When traders and processors could not
count on stable procurement (because of route closures, theft, or payments delays), they reduced forward contracting and credit
provision. The result was tighter working-capital constraints and fewer long-term loans for farm modernization. In these settings,
even profitable technologies could appear unprofitable once transport and market-access risk were factored in, producing a persistent
investment gap (World Bank, 2021; IFPRI, 2021-2024 analyses).

v Empirical Observations

In South Sudan, analyses that compared expected yield gains to realized returns under real transport/insecurity costs found a
substantial wedge: the extra cost and uncertainty of selling into markets often wiped out the net benefit of improved inputs for many
smallholders, especially those remote from major roads (World Bank strategic analysis; IFAD country documents). Institutional
lenders and input suppliers either exited or charged much higher interest/premia to cover route and security risk, making formal
credit unattractive or unavailable (World Bank, 2021; IFAD, 2023).

v Feedback Loops that Deepened Productivity Gaps

Lack of investment reduced yields and product quality, which meant fewer tradable surpluses and weaker bargaining power
for farmers. Lower volumes further reduced the attractiveness of investing in aggregation, storage, or processing, perpetuating a
low-investment equilibrium. In short: volatility — lower investment — lower productivity — thinner markets — sustained volatility.
Several recent global and regional studies identified these endogenous feedbacks in fragile contexts and emphasized that market-
access risk was a primary inhibitor of sustained private investment in agriculture (FAO; World Bank; IFPRI monitoring tools).

v’ Practical Responses

Effective measures were those that lowered the perceived downside risk to investors: partial crop/price insurance, mobile-
phone enabled contract farming with escrow payments, blended finance to de-risk early infrastructure investments, and public
provision of essential services (extension, seed distribution) in insecure periods. Donor/IFIs frequently recommended blended
public-private approaches to unlock investment while immediate security gaps were addressed (World Bank, IFAD, IFPRI).

o Farmer Exclusion (How Lack of Market Access Excluded Smallholders from Benefits)

v Mechanisms

Farmer exclusion occurred through multiple pathways: geographic isolation (distance + poor roads), informational exclusion
(no reliable price or buyer information), and institutional exclusion (lack of formal buyer networks, collateral for loans, or farmer
organization membership). These constraints prevented many smallholders from participating in higher-value segments of the chain
(aggregation, processing, formal contracting), confining them to spot sales at farmgate where margins were lowest and prices most
variable. In conflict settings, informal checkpoints and illicit levies also functioned as access barriers that selectively penalized
smaller traders and producers who could not absorb the cost or negotiate exemptions. (Impact Initiatives; IFAD; World Bank.

v Quantitative Evidence & Consequences

Market monitoring in 2024 documented wide intra-country differences in staple availability and prices: remote markets
showed systematically higher retail prices and larger seasonal swings than better-connected markets, implying that remote
smallholders were less able to capture margin improvements and faced more consumption hardship (Impact Initiatives/JMMI, 2024).
At the household level, surveys and humanitarian assessments found that many rural households either sold at distressed prices
(when access was intermittently available) or were forced to consume a larger share of their produce locally, foregoing cash income
— a classic manifestation of exclusion from liquid markets (WFP country reporting; FAO technical briefs). These dynamics
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perpetuated poverty and reduced incentives to adopt market-oriented farming.

v" Social and Distributional Implications

Exclusion disproportionately affected women, youth, and marginalized groups who had less access to transport assets, finance,
or membership in producer groups. As a result, even when aggregate production recovered in some regions, gains were unevenly
distributed and did not translate into broad-based income improvements. Humanitarian reports pointed to a widening gap between
urban or better-connected populations and remote rural groups in food access and livelihoods resilience. (WFP, IFAD, Impact
Initiatives).

v" Interventions to Reduce Exclusion

Evidence suggested a combination of measures worked best: (1) strengthening producer organizations and aggregation points
so smallholders could access volume discounts and formal buyers; (2) subsidized transport or voucher schemes in acute periods to
maintain market linkages; (3) digital market information and e-payment systems that reduced bargaining asymmetries and improved
cash flows; and (4) targeted social protection (cash transfers, vouchers) that reduced forced distress sales and preserved productive
assets. These approaches required coordination across humanitarian, development, and private sectors to be effective in fragile
contexts. (IFAD, World Bank, IFPRI).

¢ Shortages in Infrastructure and Problems in the Supply Chain

v Theoretical Problem.

South Sudan and other countries that have been through war have a lot of problems with their economies because their
infrastructure is bad or missing. This makes it harder for farmers to get their goods to market and makes markets less efficient.
During wars, roads, storage facilities, and transportation services are often devastated, which makes it hard to connect places where
things are made with places where they are consumed. This interruption raises transaction costs and makes it harder for farmers and
traders to get to marketplaces in their own country and in other countries. As a result, poor physical connectivity makes it harder for
goods to move smoothly, makes supply chains less reliable, and encourages localized market fragmentation (FAO, 2023; AfDB,
2024).

v’ Evidence from the Real World.

Recent monitoring in South Sudan revealed that seasonal flooding and unrest rendered major roadways impassable, hence
diminishing trader movements and constraining commodity shipments (Impact Initiatives, 2024). WFP (2024) showed that
transportation costs in rural counties were almost twice as expensive as in areas with stronger connections. This made food prices
go up a lot. Evidence also showed that transportation problems made food prices even more unstable. For example, in 2024, localized
shortages produced transitory price surges of 15-20% for grains like maize and sorghum (Impact Initiatives, 2024).

Food systems are still subject to repeated shocks without reliable transportation infrastructure. Investing in strong
infrastructure and roadways that can stand up to climate change could make agricultural value chains more stable by cutting down
on delays and transportation risks. Also, working together to protect trade routes and set up early warning systems might make
supply more reliable and reduce big price swings. By improving logistics, weak economies might make sure there is enough food
and create more connected markets (World Bank, 2021; IFAD, 2023).

e Price Fluctuations and Deterrents to Agricultural Investment

v' Theoretical Problem

Fluctuations in commaodity prices make it less likely that farmers and agribusinesses will invest in technologies that will help
them be more productive. Farmers are unsure about the returns on investments in inputs like better seeds, fertilizers, or machinery
when market access is unstable and prices change quickly. This discourages the adoption of innovations and keeps producers stuck
in cycles of low input and poor output that keep subsistence-level farming going (IFPRI, 2022; World Bank, 2021).

v’ Evidence from the Real World

Research indicated that in South Sudan, erratic price fluctuations diminished the readiness of both farmers and traders to enter
into advance contracts or credit agreements. IFAD (2023) said that smallholders often didn't want to buy better seed varieties since
high shipping costs and price fluctuations made their earnings less likely. Institutional lenders also either stopped lending to rural
areas or raised interest rates to cover the risk, which made it further harder for farmers to get loans for beneficial investments.

Food poverty continues in weak economies because of price uncertainty, which makes it hard for farmers to invest. Policies
that encourage risk-sharing, such subsidized crop insurance or blended finance, could make people feel less risky and encourage
them to adopt inputs. Also, making producer cooperatives stronger could help farmers share risks and get better access to financial
services. Therefore, stabilizing commodity prices is essential for sustainable agricultural growth and poverty alleviation (FAO,
2023; IFAD, 2023).
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e Farmer Exclusion and Socioeconomic Disparity

v’ Theoretical Question

Market access restrictions frequently intensify socioeconomic disparities by preventing smallholder farmers from engaging in
lucrative value chains. Smallholders are forced to sell at farmgate prices, which are usually low and change a lot, because they can't
get to transportation, price information, or structured markets. Informal taxes and insecurity disproportionately impact marginalized
farmers who lack bargaining power, perpetuating cycles of poverty and vulnerability (WFP, 2024; FAO, 2023).

v’ Evidence from the Real World

The Joint Market Monitoring Initiative (JMMI) discovered that in South Sudan, households that lived far away from cities
paid consistently more for basic foods than those that lived in cities (Impact Initiatives, 2024). Because of high transportation
expenses and limited access to buyers, rural farmers typically had to sell their goods at low rates. This exclusion meant that the most
vulnerable people didn't get the benefits of growing market prices, which made inequality and food insecurity worse (AfDB, 2024).
To stop farmers from being left out, both structural and institutional changes are needed. Investing in rural market infrastructure,
such cooperatives and aggregation centers, can help smallholders get into larger value chains. Digital platforms for price information
and mobile payments can also help level the playing field and give people more leverage when negotiating. By including farmers
who have been left out of stable markets, fragile economies can make their agricultural sectors more resilient and flourish in a way
that includes everyone (IFAD, 2023; World Bank, 2021).

v Aim of the Study

The study aimed to investigate the impact of market access barriers on commodity price volatility within agricultural value
chains in post-conflict South Sudan. The research aimed to examine how broken infrastructure, insufficient investment, and the
exclusion of smallholder farmers influenced the operation and resilience of agricultural markets. The study sought to elucidate the
nexus between structural vulnerabilities and economic instability, aiming to produce empirical insights that would guide methods
for augmenting agricultural productivity, promoting market integration, and stabilizing commaodity prices in fragile countries.

» Research Objectives

o General objectives

To investigate the correlation between market access limitations and commodity price fluctuations in agricultural value chains
in post-conflict South Sudan, and to offer evidence-based recommendations for enhancing market integration, farmer incomes, and
food security resilience.

e Specific Objectives

v" The objective examined the extent and trends of commodity price volatility, both temporally and spatially, for essential
agricultural staples including sorghum, maize, and groundnuts in South Sudan.

v The objective identified and evaluated the primary market access constraints, which included road infrastructure, transportation
costs, insecurity, informal taxation, and gaps in market information, that affect commodity price fluctuations.

v The objective assessed market integration and price transmission between central markets, such as Juba, and peripheral or rural
markets, while emphasizing evidence of spatial market fragmentation.

e Research Questions

This research aimed to address the existing gap by empirically examining the relationship between market access constraints
and commodity price volatility in South Sudan within specific agricultural value chains. The study seeks to investigate several
fundamental research questions:

v" What was the magnitude of commodity price volatility for key staples in South Sudan over the past decade, and how has this
volatility evolved spatially (between states/markets) and temporally (seasonally and annually)?

v" What market access constraints (distance to markets, road quality, transport cost, insecurity incidents, informal levies/taxes,
market information access) are most strongly associated with high price volatility?

v" How much did these constraints reduce farmgate price receipts for farmers, and to what extent do they contribute to spatial
fragmentation of markets (weak price transmission across markets)?

v' What policy interventions were likely to mitigate volatility, strengthen value-chain performance, and improve welfare among
smallholders?

» The Study's Scope
o Global Perspective
The price of agricultural goods was quite unstable, which was a big problem for both rich and poor countries around the world.

The global food price crisis of 2007-2008 demonstrated the potential of international price shocks to disrupt food systems, intensify
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poverty, and provoke social unrest (Headey & Fan, 2010). In weak economies, these kinds of shocks often got worse since the
institutions weren't strong enough and the markets weren't connected well enough. International organizations, such as the Food and
Agriculture Organization (FAQO) and the World Bank, emphasized the importance of robust food systems, effective markets, and
inclusive value chains in mitigating risks related to climate change, conflict, and global market volatility (FAO, 2023; World Bank,
2022). This study provided localized evidence on how market constraints in fragile states intensified volatility, ultimately impacting
global food security discussions.

e Regional Perspective

Access to markets and fluctuating commodity prices in Sub-Saharan Africa remained formidable hurdles, resulting from
infrastructural deficiencies, political instability, and inadequate regional trade integration. Studies have shown that East Africa is
especially vulnerable to problems in cross-border trade because of violence, high transaction costs, and poor transportation routes
(Awuor et al., 2022). In this region, staple foods like maize and sorghum were more unstable than in other parts of Africa. This hurt
both farmers' incentives and the well-being of consumers. The African Continental Free Trade Area (AfCFTA) aimed to reduce
barriers and enhance market efficiency; nevertheless, fragile states like South Sudan continued to lag due to persistent violence and
ineffective governance (UNECA, 2021). This study contextualized South Sudan within the broader East African framework,
proposing that learning from adjacent countries such as Uganda and Kenya could yield significant comparisons for reducing
volatility.

o Local or National Pespective

South Sudan offered a unique opportunity to analyze the interaction of fragility, restricted market access, and commodity price
volatility at the local level. In 2024, more than 60% of the people in the country were classified as highly food insecure (FEWS
NET, 2024). Local markets were not well connected, with Juba being the main hub. Peripheral states were not well connected either
because of things like insecurity, poor road networks, and seasonal inaccessibility. Informal taxes, currency depreciation, and
reliance on imports exacerbated volatility in local markets (Impact Initiatives, 2024). This study focused on agricultural staples,
namely sorghum, maize, and groundnuts, hence restricting its analysis to value chains most relevant to rural lives and food
consumption in South Sudan. The findings were meant to help local officials, NGOs, and development partners plan specific actions
to make the country's agriculture industry more resilient.

e Purpose for use of Study Findings

The study findings aimed to offer empirical evidence to assist policymakers in tackling agricultural market vulnerabilities in
South Sudan. The findings illustrated how market access constraints, including inadequate infrastructure, insecurity, and informal
taxation, influenced commodity price volatility, thereby providing a basis for formulating policies to stabilize food systems. These
insights were crucial in fragile economies, where market shocks rapidly led to humanitarian crises, highlighting the necessity of
evidence-based policymaking for sustainable food security.

The findings aimed to guide development partners, such as NGOs, international organizations, and donor agencies, in
designing interventions that enhance the resilience of agricultural value chains. The study identified structural and institutional
bottlenecks that impeded effective market functioning, allowing actors to allocate resources more strategically. Investments in road
rehabilitation, market information systems, and conflict-sensitive programming can be more effectively justified and prioritized
when empirical evidence demonstrates their role in reducing volatility.

The findings aimed to offer smallholder farmers and producer associations an understanding of the systemic barriers that
restricted their access to stable and predictable markets. Analyzing price fluctuations and the influence of constraints on market
opportunities enabled these groups to promote reforms and interact more effectively with governmental and non-governmental
entities. The findings also supported the development of inclusive agricultural policies aimed at reducing rural poverty and
increasing farmers' engagement in value chains.

The findings are anticipated to enhance the academic discourse surrounding commaodity price volatility and fragile economies.
This research contributes to the understanding of market behavior in post-conflict settings by integrating localized evidence from
South Sudan with global and regional studies. This enriched theoretical frameworks concerning volatility and market integration
and established a foundation for comparative analysis with other fragile states. The study aimed to enhance academic knowledge
while concurrently addressing pressing policy and development requirements.
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CHAPTER TWO LITERATURE REVIEW

» Introduction to Literature Review

The literature analysis was done to put together what is already known about barriers to market access and changes in
commaodity prices in weak economies, with a focus on South Sudan after the war. The review sought to situate the study within the
larger body of global and regional research concerning agricultural value chains, food security, and price dynamics. The focus was
on pinpointing essential theoretical frameworks, empirical results, and methodological strategies that guided the examination of
volatility and market integration.

Systematic information was gathered from peer-reviewed academic articles, policy briefs, institutional reports, and working
papers released from 2018 to 2024. We used databases like Scopus, PubMed, Web of Science, and Google Scholar to find academic
literature. We also used institutional repositories from groups like the Food and Agriculture Organization (FAO), the World Bank,
and the United Nations Economic Commission for Africa (UNECA) to get useful policy and statistical information. A mix of
Boolean searches and keyword strings, such as "commodity price volatility," "market access constraints," "fragile states," and "South
Sudan," made sure that all of the relevant material was covered.

The review also looked at econometric methods that have been used a lot to study price volatility. The Autoregressive
Conditional Heteroskedasticity (ARCH) and Generalized Autoregressive Conditional Heteroskedasticity (GARCH) models were
emphasized as essential instruments for modeling and predicting volatility in agricultural commodity markets. These models were
often used to measure how volatility changes over time, how long shocks last, and how structural and institutional limits affect price
changes. Their importance was especially great in economies that were not very stable, where changes in prices were caused by
both macroeconomic volatility and problems in specific markets.

» Regional Studies and Findings
e Burkina Faso — Market Remoteness & Maize Price Volatility

v What was Studied

A study in Burkina Faso examined how market remoteness affected maize price volatility over a period of time. The
researchers focused on 28 maize markets across the country between 2004 and 2013. They measured how transport costs fuel, road
quality, distance were correlated with monthly maize price fluctuations. The study hypothesized that more remote markets with poor
infrastructure, lower storage capacity, and weaker access to supply sources would experience greater volatility.

v Findings & Methods

The study used an Autoregressive Conditional Heteroskedasticity (ARCH) model to estimate volatility, and also controlled
for spatial variables such as remoteness and transport cost indices. It found that remoteness was significantly associated with higher
maize price volatility: markets far from urban centers or major highways had both larger seasonal swings and greater month-to-
month variation. Moreover, the study showed that markets that bordered other countries or were maize surplus markets also
exhibited higher volatility under certain conditions (when transport infrastructure was poor or storage was lacking).

v Relevance & Implications

These findings illustrated how physical market access constraints (distance, transport infrastructure) directly impacted price
stability, even in non-conflict settings. For fragile economies, the implication was that remoteness can exacerbate the volatility
generated by other shocks (climate, conflict, macroeconomic). The study suggested that investing in road infrastructure, improving
storage capacity, and reducing transport cost would help moderate volatility in remote markets (World Bank, “Maize Price
Volatility: Does Market Remoteness Matter?”). This offered a useful comparative baseline for post-conflict states like South Sudan.

¢ Ethiopia — Production Shocks, Regional Trade & Maize Markets

v What was Studied

Researchers in Ethiopia investigated the impacts of production shocks (e.g., drought, bumper harvests) on maize markets, and
particularly how those shocks interacted with regional trade to affect food security. They also assessed how integrated the Ethiopian
maize market was with neighboring deficit markets such as South Sudan and Kenya. The study spanned multiple seasons including
years when yield variation was large due to climatic variability.

v Findings & Methods

They used cointegration analysis and simulations to model how yield increases would correspond with price reductions in
local and regional markets. The study found that despite conflict conditions in South Sudan, the Addis Ababa maize market was
cointegrated with Juba’s maize market, indicating strong long-run price linkages. A simulation suggested that a 20% yield increase
in Ethiopia might reduce maize prices by as much as 81% in those linked markets. However, high transportation costs, risk in cross-
border trade, and conflict-driven uncertainty limited the reliability of exports to deficit neighbors. (Yami, Meyer, & Hassan, 2020).
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v' Relevance & Implications

This study underscored that regional market integration could be a potent buffer against price volatility brought on by
production shocks, even when some areas suffer conflict or insecurity. It also emphasized that infrastructure and cross-border trade
facilitation mattered greatly: without reliable roads, safe corridors, and stable policy environments, the potential benefits of
integration were undermined. For fragile economies, the Ethiopian case provided evidence that investments in yield improvement
must be paired with improvements in trade logistics to stabilize prices.

e Ghana — Commodity Returns and Exchange Rate Effects

v What was Studied

In Ghana, a study explored how different commodity returns co-moved, particularly in relation to exchange rate movements.
It analyzed monthly commaodity price and exchange rate data across several years (2007 to 2021) to test how strongly changes in
the exchange rate (and perhaps trade or external cost pressures) drove co-movement in commodity returns.

v Findings & Methods

The researchers employed wavelet analysis and partial wavelet coherence to capture time-frequency relationships between
commodity return series and exchange rate fluctuations. They found strong coherence at short to medium terms: exchange rate
volatility often led commodity return volatility, especially for exports and import-exposed commodities. The study provided
evidence that domestic price volatility was not just driven by supply shocks but also by macroeconomic factors: currency
depreciation increased the cost of imported inputs (fertilizer, fuel) and sometimes of imported staples, feeding into elevated volatility
of commaodity prices. (Barson, Owusu Junior, & Anokye, 2023).

v Relevance & Implications

These results illustrated that market access constraints included not only physical or infrastructural barriers but also
macroeconomic/institutional ones, such as exchange rate instability. For fragile economies, especially those dependent on imports
for inputs or food, exchange rate risk exacerbated volatility in agricultural value chains. The Ghana study suggested that policy
responses needed to include stabilization in macroeconomic variables (currency, inflation) and enhanced access to inputs to reduce
pass-through to farmgate/consumer prices.

¢ Somalia — Climate Shocks, Informal Exchange, and Fragility

v What was Studied

Somalia, a fragile, post-conflict economy, was examined for how climate shocks (like drought or rainfall anomalies) affected
its informal exchange rate markets and how those interacted with agriculture, trade, and value chains. The study covered decades of
data (1995 to 2017) and applied tests of cointegration, vector error correction models (VECM), Granger causality, impulse response
functions, and variance decomposition to analyze long-run and short-run dynamics.

v Findings & Methods

The study found long-run cointegration between the Somali Shilling and major regional/global currencies, indicating that
despite political fragility and weak formal systems, Somalia was integrated in some financial exchange networks. However, short-
run volatility was largely driven by climate shocks via agriculture (production, losses), remittances, and trade disruptions. The
variance decomposition showed that some portion of exchange rate fluctuations could be traced back to agricultural production
shocks and climate anomalies.

v Relevance & Implications

For agricultural value chains, the Somalia example demonstrated that climate shocks and macro-financial instability (informal
currency volatility) combined to produce large uncertainty for traders and farmers, especially in remote or informal market sectors.
It implied that strategies to reduce commodity price volatility in fragile settings needed to address climate factors, support more
formal financial infrastructure (stable currencies, access to foreign exchange), and improve information flows so that shocks could
be anticipated and mitigated.

¢ Sub-Saharan Africa (Multi-Country) — Sustainability & Commodity Dependence
v What was Studied

A recent study covering 31 Sub-Saharan African countries explored the sustainability implications of commodity price
volatility and commodity dependence from 2000 to 2023. It grouped countries by whether they were dependent mostly on
agricultural commodities, energy, or minerals. It aimed to see how volatility in commodity prices impacted economic outcomes
such as GDP growth, public debt, risk to macroeconomic stability, and policy responses.

v Findings & Methods
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Using panel data techniques (fixed effects, random effects, sometimes GARCH family models or variance decomposition),
the study found that countries heavily dependent on agricultural commodity exports or imports faced greater macroeconomic
instability, especially during global commaodity price shocks. Agricultural-commaodity-dependent countries often had less fiscal
space and were more vulnerable to price swings in food and inputs. Volatility not only reduced growth but also increased inflation,
reduced investment, and heightened food insecurity risks. (Sustainability, 2024).

v Relevance & Implications

The multi-country study suggested that fragility to commodity price volatility was systemic rather than isolated: many
countries shared similar risk profiles related to market access constraints, foreign exchange exposure, and trade barriers. For post-
conflict economies, being commaodity dependent magnified vulnerability. Policies at regional or continental scales (e.g., trade
agreements, common market reforms, harmonization of standards) could thus help reduce volatility by improving market
integration, reducing barriers to trade, stabilizing input markets, and diversifying economic bases.

e Sub-Saharan Africa — Shock & Volatility Transmissions Between Commaodity & Stock Markets

v" What was Studied

Another multi-market study explored how shocks and volatility in commodity markets spilled over into stock markets and
financial markets in various African countries. It focused on how negative shocks (commaodity price falls or input cost increases) or
positive shocks (export commaodity price hikes) were transmitted across sectors. The study often used GARCH family models
(multivariate GARCH, BEKK-GARCH) to assess volatility spillovers.

v Findings & Methods

The findings indicated both bidirectional and unidirectional volatility interdependence between commodity markets and equity
markets in many African countries. Negative shocks (e.g., fall in commodity prices or input cost increases) tended to result in larger
volatility spillovers than positive shocks, especially in countries with weaker institutions, poor regulatory frameworks, or less
diversified economies. The asymmetric BEKK-GARCH models revealed that adverse shocks caused more variability in returns
than favorable ones. (Shock and Volatility Transmissions Across Global Commodity and Stock Markets Spillovers: Empirical
Evidence from Africa, 2023).

v Relevance & Implications

These results showed that commodity price volatility in fragile economies was not confined to the agricultural sector; it had
wider repercussions across finance, trade, and macroeconomics. For agricultural value chains, this meant that shocks could reduce
investment, raise input costs, and tighten credit conditions when financial markets suffered. It suggested that interventions to reduce
volatility needed to consider institutional strength, regulation, and financial risk management mechanisms, not just agricultural or
supply-side fixes.

e South Sudan & Sudan — Recent Monitoring of Coarse Grains

v What was Studied

Recent regional FAO monitoring focused on prices of coarse grains (maize, sorghum, millet) in Sudan and South Sudan during
2024-2025. These reports assessed how macroeconomic challenges (currency depreciation, trade disruption, conflict) and supply
shortages (due to conflict, floods, production issues) influenced coarse grain prices. Data were month-on-month and year-on-year
comparisons in numerous markets.

v Findings & Methods

The monitoring revealed that prices in South Sudan remained many times higher than pre-conflict levels: maize and sorghum
had declined in some months but still stood at nearly three to four times their year-earlier values in many markets. The reports
attributed the continued elevated prices to severe macroeconomic difficulties, depreciation of the South Sudanese Pound, poor
transport infrastructure, and conflict-related trade disruptions. (FAO FPMA, 2025; Impact Initiatives, 2024).

v Relevance & Implications

This recent evidence provided direct support for the argument that in fragile, post-conflict settings, volatility is not only large
but persistent. It also illustrated that even when harvests begin (which might reduce price pressure), structural constraints—currency,
transport, conflict—keep prices elevated. For a study of South Sudan, these monitoring reports were very valuable in offering up-
to-date empirical data on how market access constraints translated into price volatility and in guiding where policy or humanitarian
measures were most needed (e.g., currency stabilisation, trade facilitation, infrastructure rehabilitation).
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CHAPTER THREE LITERATURE REVIEW
» Sub-Saharan Africa: Commodity Dependence and Economic Growth

¢ What was Studied

A study covering 31 Sub-Saharan African countries between 2000 and 2023 examined how dependence on commodities and
volatility in commodity prices affected economic growth and sustainability. It classified countries by whether they depended mostly
on agricultural, energy, or mineral/metal commaodity exports. It aimed to assess not just price levels but also the effects of commodity
price volatility and how that related to aggregate growth.

e Methods & Findings

The researchers used annual panel data (World Development Indicators, etc.) and employed a Vector Error Correction Model
(VECM) to capture long-run relationships between commodity dependency, volatility, and growth. They found that higher
commodity price volatility negatively related to long-term economic stability and growth. Countries with high commaodity
dependence experienced larger negative effects from volatility, even when commodity prices rose, because spikes were often
followed by sharp declines.

e Relevance & Lessons

This study illustrated how commodity price volatility, when combined with heavy dependence on such commodities, could
undermine growth prospects in fragile or less diversified economies. For post-conflict states, which often have narrow economic
bases, this implied that resilience must include diversifying exports and dampening volatility via institutional buffers. Also, it
suggested that policy mechanisms (stabilization funds, diversification, value chain improvements) would have been important in
reducing vulnerability.

» Sub-Saharan Africa: Financial Institution Development & Price Volatility

e What was Studied

A study in sub-Saharan Africa assessed how volatility in globally traded commodities (e.g., cocoa, crude oil, gold) and
macroeconomic risk (exchange rates, inflation, political instability) influenced the development of financial institutions. It spanned
data from about 2001 to 2019. The interest was in seeing whether commodity price instability hindered or helped the strengthening
of financial sector infrastructure in these economies.

e Methods & Findings

The study used a two-step system generalized method of moments (GMM) estimation to control for endogeneity and
unobserved heterogeneity. It found that volatility in prices of commaodities like crude oil and cocoa had a negative effect on financial
institutions’ development (banking, credit supply, institution depth), especially in contexts with weak institutional quality.
Conversely, volatility in gold prices had some positive correlation in certain periods, possibly because gold served as a hedge or
safe asset. Political instability amplified negative effects.

e Relevance & Lessons

This study was relevant because it showed that commodity price volatility did not only affect farmers and markets at the micro
level but also had systemic effects: limiting financial intermediation, credit access, and overall investment capacity. For fragile
economies, these effects meant that even non-agricultural sectors suffered, limiting cross-sectoral resilience. Lessons included
strengthening institutions, building financial risk management tools, and creating policy stability to reduce the adverse spillovers of
commaodity volatility.

» Developing Countries: Commodity Price Shocks & Banking System Stability

¢ What was Studied

A panel study of 18 African commodity-exporting economies tracked how commodity price shocks (both positive and
negative) affected banking system stability. The focus was on non-performance of loans, credit risk, private sector credit extension,
and the possible feedback loops from shocks into real economic sectors. The dataset spanned 2000-2015.

e Methods & Findings

Using panel fixed effects modelling, the study found that commodity price shocks increased nonperforming loans across
banking systems, weakened bank stability, and reduced private sector credit. Both upward and downward shocks had negative
effects, though negative shocks tended to have larger immediate impacts. The banking sectors in countries with more diversified
economies, or stronger regulatory institutions, fared somewhat better.

e Relevance & Lessons
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These findings suggested that fragile economies, especially those reliant on commaodity exports without strong financial sectors
or regulation, were at risk of banking instability following commaodity price volatility. For agricultural value chains, this had indirect
consequences: if banks pulled back credit, smallholder farmers and agribusinesses could find themselves credit-constrained,
worsening productivity and increasing price volatility. Thus, reinforcing banking regulation and diversifying economies were key
lessons.

» Global Markets: Geopolitical Risk & Agricultural Market Volatility

e What was Studied

A study examined how geopolitical risk (conflict, political instability, etc.) influenced volatility in staple food markets globally
(wheat, maize, soybean, rice). It constructed indices of geopolitical risk and employed models (GJR-GARCH-MIDAS) to
distinguish long-term and short-term volatility effects.

e Methods & Findings

The study used GJR-GARCH-MIDAS techniques as well as rolling windows to capture time-varying effects. It found that
geopolitical risk significantly exacerbated long-run volatility for wheat, maize, and soy, while short-run fluctuations also showed
volatility clustering. Different dimensions of risk (political, military, diplomatic) had differing magnitudes of effect.

¢ Relevance & Lessons

Although this study was not specific to post-conflict states, its findings were relevant for fragile economies since geopolitical
risk is often similar in those contexts. It showed that external shocks (beyond local supply or access constraints) could amplify
volatility, and that volatility was persistent. For empirical studies in fragile settings, using GARCH family models (or variants like
GJR-GARCH, MIDAS) helps capture both the clustering and persistence of volatility, providing better insights for policy.

» Food Price Volatility & Inflation in Sub-Saharan Africa

e What was Studied

Another study focused on 27 sub-Saharan African economies (1996-2019) and estimated how volatility in global food-
commodity prices (staples such as corn, rice, beef) translated into domestic inflationary pressures. The interest was both in how
volatility influenced short-run inflation and in how inflation feedback contributed to price volatility.

o Methods & Findings

Using the two-step system GMM estimation method, the study found that volatility in global prices significantly worsened
domestic inflation among these economies. The pass-through effects were stronger in countries with weaker monetary policy and
less diversified food import sources. In some cases, shocks in global commaodity prices caused inflation surges that outpaced local
supply responses, which then led to further instability in food prices domestically.

e Relevance & Lessons

For fragile economies, this study showed that volatility in global markets could feed quickly into local food inflation, especially
when market access constraints (poor infrastructure, weak trade networks) prevented local supply responses. This meant that
resilience required not just local production improvements but also improved policy tools (monetary, trade) to dampen inflationary
pressures and enhance responsiveness of supply.

» Agricultural Value Chain Interventions: Systematic Review

¢ What was Studied

A systematic review (2024) of 59 studies in low- and middle-income countries assessed how output market access
interventions (transport infrastructure, storage, market information, contract farming, etc.) influenced outcomes such as food
security, socio-economic wellbeing, nutrition, and agricultural output. Many of these were in Sub-Saharan Africa, but also Asia,
Latin America.

e Methods & Findings

The review extracted evidence from numerous experimental and quasi-experimental interventions. It found that interventions
improving market access (like improving farm-to-market roads, marketplaces, storage, and producer-buyer linkages) generally
improved food security, incomes, and consumption outcomes. Some outcomes (especially risk management, price stability) were
less well studied; fewer interventions quantified the effects on price volatility itself.

e Relevance & Lessons

These findings suggested that many policy tools existed that could mitigate some effects of market access constraints; but for
post-conflict settings, where infrastructure was especially weak and risk higher, interventions may need to be more comprehensive
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and designed with volatility in mind. Also, there was a gap: many studies did not explicitly measure volatility (e.g. with
ARCH/GARCH etc.), so empirical work in fragile contexts would benefit from embedding volatility metrics in evaluation of
interventions.

» Latin America: Global Value Chains & Middle-Income Trap (Peru)

¢ What was Studied

In Peru, a study explored how participation in fresh produce global value chains (FP-GVC) might help the country overcome
the middle-income trap, but also how constraints — water availability, inclusion, production expansion — limited that potential.
While not directly about post-conflict, the study considered constraints similar to market access: input constraints, transport,
institutional bottlenecks, environmental risk.

e Methods & Findings

Paus, Abugattas, & Cruz Saco (2023) used a conceptual framework, case studies, and empirical trade/export data to show that
Peru’s boom in fresh produce exports had improved incomes but also exposed vulnerabilities: supply side constraints (water, labor,
infrastructure) meant that increasing production sometimes raised volatility in export performance (quality, consistency) and costs.
Inclusion of small producers was uneven, so many remained out of the higher return segments of the chains.

e Relevance & Lessons

Though not post-conflict, Peru’s experience showed that even in relatively stable settings, value chain constraints limited how
much producers benefited and increased exposure to volatility (market, climatic, input cost). For fragile economies, the lesson was
that value chain integration needs to address both physical/institutional constraints and equitable participation to reduce volatility
and ensure benefits across producers.

» Malaysia/Asia: Energy Shocks & Agricultural Price Response

e What was Studied

A study in Malaysia used monthly data (1993-2019) to examine how global oil price shocks (both supply and demand driven)
affected agricultural commodity prices within Malaysia. The interest was to determine whether agricultural prices reacted differently
depending on type of oil shock, and how that influenced volatility in domestic food commodity markets.

o Methods & Findings

The researchers used Structural Vector Autoregression (SVAR) to distinguish between oil supply and demand shocks and
observed how they passed through to agricultural commodity prices. They found that before the 2006-2008 food price crisis, demand
shocks in oil explained much of the variation in agricultural commodity prices; after the food crisis, supply shocks tended to have
larger impact. The pass-through was asymmetric and often resulted in increased volatility in agricultural prices, especially when oil
shocks were paired with weak supply response.

¢ Relevance & Lessons

This study was useful because it highlighted how energy inputs and global commodity dynamics could influence agricultural
commaodity volatility domestically, which is relevant in fragile economies where energy costs are volatile, infrastructure is weak,
and dependency on imported inputs is high. It suggested that policy for fragile agricultural economies needed to monitor and manage
input cost volatility alongside market access constraints.

» Global Commodities: Tail Risk & Futures-Spot Spillovers Due to Conflict

e What was Studied

Researchers investigated how the Russia-Ukraine conflict affected extreme risk spillovers between agricultural futures markets
and spot markets for key staple commaodities (wheat, maize, rice, soybean). The study compared pre- and post-conflict periods to
detect changes in the tail dependence (risk of extreme downside or upside) using ARMA-GARCH-skewed Student-t models
combined with Copula / CoVaR methods.

e Methods & Findings

They found that after the conflict, the tail-risk spillovers increased significantly: adverse shocks (both supply disruptions and
price spikes) in futures markets had larger and more immediate upside/downside spillover effects into spot markets. The wheat
market was most strongly affected. Also, the structure of the risk changed (asymmetry increased: downside risk often greater).

e Relevance & Lessons

This global study illustrated how conflict (even external/geopolitical) could materially change volatility dynamics and risk
transmission in agriculture markets — not only at national but international levels. For studies in fragile, post-conflict states, it
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emphasized the importance of modeling extreme risk, asymmetry, and spillovers (using GARCH/Copula etc.) when assessing
volatility.

» Value Chains & Market Access Constraints from Experience in Latin America & Africa

e What was Studied

A report (“Enhancing the Competitiveness of Family Farms: The Power of Productive Alliances”) examined smallholder
family farms in Latin America and Africa, focusing on constraints such as limited access to finance, weak collateral, poor
infrastructure, and inability to consistently supply off-takers. The report observed how these constraints limited participation in
value chains, quantity/quality of output, and ultimately incomes and stability.

e Methods & Findings

Using case studies, interviews, value chain mapping, and some quantitative data on yields, input costs, and profit margins, the
report found that smallholders that managed to link with productive alliances (alliances with buyers, cooperatives, service providers)
achieved better market access, more stable incomes, and better ability to absorb shocks. Those without such alliances or those in
more remote areas suffered more variability in returns, greater risk, and less capacity to invest.

e Relevance & Lessons

For fragile, post-conflict contexts, this study underlined that value chain participation and farm-buyer alliances could help
ameliorate some access constraints and dampen income volatility. It suggested that policy support to build and enable such alliances,
improve contracting, reduce transaction costs, and provide finance and inputs could be especially effective in stabilizing income
and price risk.

» Sub-Saharan Africa: Commodity Dependence and Volatility

e What was Studied

A study across 31 Sub-Saharan African countries (2000-2023) investigated how dependence on commodity exports,
particularly agricultural and mineral products, shaped the impact of price volatility on growth. The researchers focused on fragile
economies that rely heavily on primary exports and experience frequent shocks due to global price fluctuations.

o Methods & Findings

Using panel data and a Vector Error Correction Model (VECM), the study found that higher commodity price volatility
undermined growth prospects. Volatility created cycles of boom and bust, especially in post-conflict countries with weak
institutional frameworks. The effects were more pronounced in agricultural commodity exporters compared to mineral-based
economies (Alege et al., 2024).

e Relevance & Lessons

For fragile, post-conflict economies in Africa, the lesson was clear: narrow reliance on a few commodities amplified
vulnerability to volatility. Institutional reforms, diversification of exports, and stabilization funds were highlighted as necessary to
cushion agricultural value chains from repeated shocks.

» West Africa: Cocoa Market Volatility in Céte d’Ivoire and Ghana

¢ What was Studied

Research on Cote d’Ivoire and Ghana, the world’s largest cocoa producers, explored how cocoa price volatility and market
access barriers affected smallholder farmers. The study examined both international price dynamics and local structural bottlenecks
such as transport, storage, and limited bargaining power.

e Methods & Findings

Time-series econometric analysis and farmer surveys showed that volatility in global cocoa prices translated directly into
unstable farm incomes. Farmers faced additional constraints such as poor road networks and lack of access to credit, which prevented
them from smoothing income during downturns. Stabilization mechanisms like Ghana’s Cocoa Marketing Board partially reduced
risks but could not eliminate exposure (Kolavalli & Vigneri, 2017).

e Relevance & Lessons

The findings highlighted that while national marketing boards offered some protection, structural barriers in value chains
perpetuated vulnerability. For post-conflict settings, such as Liberia or Sierra Leone, these results suggested the importance of
institutional mechanisms plus infrastructure development to mitigate volatility impacts on livelihoods.

» East Africa: Maize Price Instability in Kenya
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¢ What was Studied

Kenya, where maize is a staple, has experienced persistent price volatility due to climate shocks, policy inconsistencies, and
market access constraints. A study assessed how these factors contributed to unstable maize prices and food insecurity, particularly
in fragile arid and semi-arid regions.

e Methods & Findings

Using market data from 1995-2018 and applying ARCH/GARCH models, researchers found strong evidence of volatility
clustering in maize prices. Poor infrastructure, limited storage, and ad hoc government interventions amplified market instability.
In drought years, import restrictions worsened volatility by constraining supply (Jayne & Tschirley, 2018).

e Relevance & Lessons

This case illustrated how fragile economies with weak food systems are exposed to high volatility. Strengthening cross-border
trade, improving storage, and adopting consistent policy frameworks were highlighted as key measures for reducing volatility and
ensuring resilience in agricultural value chains.

» The Sahel: Market Access and Price Shocks in Niger and Mali

¢ What was Studied
In the Sahel, conflict and climate shocks frequently disrupt grain markets. A study focused on Niger and Mali, analyzing how
insecurity, poor transport, and regional trade restrictions influenced food price volatility in millet and sorghum markets.

e Methods & Findings

Using household surveys, market price data, and spatial analysis, the researchers showed that limited road connectivity and
conflict-related insecurity significantly increased transaction costs. As a result, prices in isolated markets were up to 30% higher
than in connected urban centers. Volatility was worsened by traders’ risk premiums in insecure zones (Aker, 2010).

e Relevance & Lessons

The findings underscored how post-conflict fragility interacts with market access barriers to create localized price volatility.
Interventions to improve security, rehabilitate roads, and promote regional trade were found essential to reduce food insecurity and
stabilize markets.

» Post-Conflict Sierra Leone: Rice Value Chains

e What was Studied

A study on Sierra Leone after its civil war (2002 onwards) examined how rice, the country’s staple food, was affected by
volatility in global prices and domestic market constraints. The focus was on how smallholder farmers engaged in value chains and
the degree of protection from shocks.

e Methods & Findings

The study used mixed methods, combining farmer interviews with analysis of price series data (2002—2012). It found that lack
of access to processing facilities, poor storage, and reliance on imports made the domestic rice market highly vulnerable to global
price shocks, such as the 2008 food crisis (Ton et al., 2010).

e Relevance & Lessons

For post-conflict economies, the Sierra Leone case highlighted the dual vulnerability from global shocks and domestic
bottlenecks. Investment in local value chains, especially processing and storage, was recommended to reduce exposure to external
volatility and strengthen food security.

» Research Gap

e Gap 1: Insufficient Integration of Market Access and Price Volatility Analysis

Most existing studies concentrated on either market access obstacles (including infrastructure, financing, or trade
impediments) or on commodity price volatility (including demand shocks, weather occurrences, or international market variations).
Nevertheless, there was a deficiency of research that concurrently incorporated both characteristics in weak, post-conflict
economies. This could not explain how limited access to markets could make the hazards of price volatility worse, and vice versa,
in agricultural value chains. The research aimed to address this deficiency by experimentally correlating market access limitations
with commodity price volatility.

e Gap 2: Not Enough Context for Post-Conflict and Fragile Economies
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Most worldwide research used data from developing or developed markets that were generally stable, where institutional
frameworks and policy interventions were stronger. Local African studies frequently emphasized precarious conditions yet remained
disjointed across nations, yielding scant comparative or cross-national insights. There existed a study deficiency in comprehending
the interplay between post-conflict dynamics characterized by weak governance, broken infrastructure, and diminished institutional
trust and agricultural value chains and price threats. This study explicitly tackled this issue by contextualizing its analysis inside
unstable, post-conflict environments.

o Gap 3: Absence of Empirical Evidence Utilizing Advanced Econometric Models

While qualitative and descriptive methodologies predominated in the examined literature, a limited number of research utilized
robust econometric models, including ARCH and GARCH, to measure volatility and evaluate causal linkages. Consequently, policy
suggestions frequently relied on trends rather than empirical risk assessment. The present work addressed this methodological
deficiency by employing sophisticated econometric modeling to elucidate volatility patterns, examine linkages, and furnish
evidence-based recommendations for policy and value chain actions.

> Hypothesis

¢ Null and Alternative Hypotheses
In this study, hypotheses were formulated to test the relationships between key variables such as price volatility, market access,
infrastructure quality, conflict intensity, and welfare outcomes in South Sudan between 2018 and 2023.

v’ Null Hypothesis (Ho):
There is no significant relationship between price volatility, market access, infrastructure quality, conflict intensity, and
household welfare outcomes.

V' Alternative Hypothesis (Hy):
There is a significant relationship between price volatility, market access, infrastructure quality, conflict intensity, and
household welfare outcomes.

Based on the regression and ANOVA analyses, the results consistently showed p-values less than 0.05, indicating statistically
significant associations. For example, road quality had a strong negative relationship with volatility (p < 0.001), while price volatility
significantly reduced household income and food consumption scores (p < 0.001). Similarly, conflict intensity significantly
decreased market operational days (p < 0.001).

Therefore, the study rejected all null hypotheses (Ho) and accepted the alternative hypotheses (Hi), confirming that the
observed relationships were statistically significant and not due to random variation. These findings validated the study’s key
assumptions about the economic and infrastructural determinants of market stability and welfare in South Sudan.

» The Conceptual Framework

The conceptual framework for this study was established to demonstrate the interplay between market access limitations and
commaodity price fluctuations in post-conflict South Sudan. It was based on the idea that structural constraints, such bad roads, lack
of security, informal taxes, and insufficient market information systems, had a direct effect on the cost and efficiency of moving
farm goods from rural producers to urban consumers. These obstacles raised transaction costs, messed up supply chains, and split
up markets, which made prices less stable across regions.

Market access constraints were set up as independent variables in the middle of the framework, and commodity price volatility
was set up as the dependent variable. Transportation expenses, seasonal interruptions, and institutional inadequacies were some of
the reasons that connected access problems to market outcomes. External shocks, including currency devaluation, global price
variations, and climatic occurrences, were included as moderating factors, exacerbating the volatility of staple commodities such as
sorghum, maize, and groundnuts.

The framework showed how these changes affected both producers and consumers as a group. For farmers, limited access to
markets meant lower prices at the farm gate, less investment, and a higher chance of poverty. For customers, high pricing at stores
made it harder to buy things and made food poverty worse. The conceptual framework mapped these links, which helped the study's
empirical inquiry by making sure that data collection and analysis explicitly looked at the causal pathways between access
constraints and food price instability.
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Table 1 The conceptual framework Model
Category Variables / Factors Key Indicators or Descriptions
Independent Variables Infrastructure Limitations * Poor transport networks (roads, bridges)
» Inadequate storage and logistics facilities
Institutional Barriers » Weak governance and policy inconsistency

» Limited access to credit and insurance markets
* High transaction costs

Security and Political Instability * Insecurity in rural trade routes
* Displacement and disrupted production systems

Information Asymmetry * Lack of market price data

Mediating Variables Production Efficiency * Input availability (seeds, fertilizer, labor)
* Extension service quality
Market Integration * Cross-border trade flows

* Local and regional buyer participation

Moderating Variables Commaodity Price Volatility * Reduced price volatility

« Increased farmer income predictability
* Enhanced food security

Dependent Variables Commodity Price Volatility * Short-term price fluctuations
* Seasonal variations in supply
Outcomes Improved Market Stability * Reduced price volatility

* Increased farmer income predictability
* Enhanced food security

» Limitations of the Study

o Data Availability and Quality

The study relied on secondary data from multiple sources, including ACLED, CHIRPS, and FAO market bulletins. In some
cases, data for certain years or states were incomplete or inconsistently reported, especially during periods of conflict. This limited
the precision of time-series estimates and may have affected the robustness of certain models.

e Security and Accessibility Constraints

Field data collection in conflict-prone areas such as Jonglei and Upper Nile was restricted due to insecurity. As a result, primary
interviews and observational data were concentrated in more accessible regions like Eastern Equatoria and Lakes, which may have
introduced spatial bias in qualitative findings.

e Measurement of Volatility

The use of GARCH models to estimate price volatility was statistically sound but assumed stable market structures. In reality,
South Sudan’s informal markets and barter exchanges might not fully align with model assumptions, potentially leading to under-
or over-estimation of volatility levels.

o Instrumental Variable Validity

In the IV and 2SLS regressions, instruments such as “distance to border” and “rainfall anomalies” were used to correct for
endogeneity. While these instruments met statistical relevance criteria (F-statistics > 10), their exogeneity could not be fully
guaranteed, possibly affecting causal interpretation.

e Limited Temporal Scope
The study covered the 2018-2023 period, which, although comprehensive post-conflict years, may not fully capture long-term
trends or pre-war baselines that could provide stronger historical comparisons.

o Generalizability

Findings were specific to South Sudan’s socio-political and infrastructural context. Therefore, extrapolating conclusions to
other fragile states or agricultural economies should be done with caution, considering unique institutional and environmental
differences.

¢ Qualitative Data Constraints
Some qualitative interviews were conducted through intermediaries or phone calls, limiting direct observation of respondents’
environments. This could have affected the depth of narrative context and interpretation of behavioral insights.

e Macroeconomic Instability
Fluctuations in currency exchange rates, inflation, and cross-border trade policies during the study period might have
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introduced unobserved confounding factors that influenced price dynamics beyond the scope of the regression models.

e Seasonality Effects

Agricultural cycles and rainfall variations were difficult to standardize across states, which might have affected the accuracy
of seasonal comparisons in volatility and market days.

o Institutional Data Gaps
Limited coordination between government agencies and humanitarian actors meant that certain datasets (e.g., warehouse

utilization, subsidy records) were unavailable or unreliable. This constraint restricted the ability to integrate a comprehensive
institutional performance dimension into the analysis.
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CHAPTER FOUR METHODOLOGY

» Introduction to Methodlogy

The methodology section described the research strategy, the ways data were gathered, and the ways data were analyzed that
were used to look into market access problems and price changes in fragile economies. The research utilized a mixed-methods
approach, integrating both quantitative and qualitative techniques to facilitate an exhaustive examination of agricultural value chains
in post-conflict contexts. Secondary data were sourced from institutional reports, international databases, and peer-reviewed
literature, whereas primary data were collected via structured surveys and key informant interviews with stakeholders in the
agriculture sector. To analyze the dynamics of price variations, sophisticated econometric models, namely the Autoregressive
Conditional Heteroskedasticity (ARCH) and Generalized ARCH (GARCH), were utilized. This analytical methodology guaranteed
that the study not only measured volatility trends but also situated them within the larger issues of market access and instability.

» Study Design

The research was structured as a mixed-methods empirical study, integrating both quantitative and qualitative methodologies
to examine market access limitations and commaodity price fluctuations in vulnerable economies, particularly in post-conflict South
Sudan. The mixed-methods design was suitable as it facilitated the triangulation of quantitative data regarding price fluctuations
and market disturbances with the subjective experiences and views of stakeholders in agricultural value chains. This design
improved the validity of the results by combining statistical analysis with insights from the context.

The quantitative aspect of the study utilized an econometric framework to estimate price volatility, employing secondary data
obtained from national statistical agencies, international trade reports, and agricultural market monitoring systems. Data on the
prices of important agricultural goods, like sorghum, maize, and groundnuts, were gathered every month and every three months
for a set amount of time. The study utilized the Autoregressive Conditional Heteroskedasticity (ARCH) and Generalized ARCH
(GARCH) models to analyze volatility, which have been extensively used in financial and agricultural market research for
identifying volatility clustering and predicting price movements (Engle, 1982; Bollerslev, 1986).

The qualitative component aimed to enhance the econometric study by examining the influence of structural market barriers,
including inadequate infrastructure, restricted access to finance, and insecurity, on farmer participation in value chains. This part of
the study used key informant interviews with farmers, traders, policymakers, and people from non-governmental organizations that
focus on food security. We also held focus group conversations with smallholder farmers to learn about their shared experiences
with problems that make it hard to access markets and how price unpredictability affects their families' livelihoods. By using all of
these tools together, we were able to get a full picture of both the numbers and the social and economic realities of South Sudan’s
agricultural markets.

» Stratified Sampling Technique

The research utilized a stratified sampling method to guarantee appropriate representation of various subgroups within the
agricultural value chain. Stratification was informed by the understanding that farmers, traders, policymakers, and non-governmental
organizations encountered market access constraints and commodity price volatility in unique manners. The stratification of the
population minimized sampling bias and enhanced the representativeness of the results. This approach was crucial in a fragile, post-
conflict context characterized by significant variations in market participation among different groups.

Participants were randomly selected within each stratum to ensure objectivity in the sample composition. Smallholder farmers
were categorized based on geographic location, distinguishing between those near major market hubs like Juba and those in more
remote states with inadequate road infrastructure. Traders were categorized based on their commodity specialization, which included
sorghum, maize, and groundnuts. In contrast, policymakers and NGO representatives were classified according to their institutional
affiliation. This method ensured that the perspectives captured reflected diversity and depth, facilitating a nuanced analysis of value
chain challenges in South Sudan.

The sample size for each stratum was allocated proportionally based on the estimated population size of the subgroup, resulting
in larger groups, such as smallholder farmers, receiving more participants than smaller groups, such as policymakers. The
proportional allocation facilitated the preservation of statistical power in the quantitative analysis and ensured balanced
representation in the qualitative component. Stratified sampling enhanced the reliability of the results by addressing heterogeneity
in experiences and offering a more precise representation of the structural barriers that intensified volatility in fragile economies.

» Methodology Time Frames for Both Dependent and Independent Variables

It was recommended that the methodology section receive a modest but concrete strengthening on three fronts: (a) the temporal
coverage and data frequency, (b) precise definition and operationalization of dependent and independent variables, and (c) the
econometric mapping and robustness checks that would ensure credible causal inference. Below | summarized the recommended
changes in past tense and gave actionable specifications you could insert directly into your methods chapter.

e Time Span & Data Frequency — what was Recommended
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It was recommended that the study used at least 6-10 years of data to capture both medium-term trends and multiple cycles of
conflict/climate shocks. A pragmatic choice that balanced availability and statistical power was January 2015 — December 2024
(10 years).

It was recommended that price series and high-frequency market variables (prices, market days, transport costs) were used at
monthly frequency to enable ARCH/GARCH modelling of volatility, while macro and institutional variables (GDP, aggregate
agricultural value added, peace-agreement index) were used at quarterly or annual frequency and matched appropriately (e.g.,
monthly price series aggregated to quarterly when necessary).

It was recommended that the panel structure combined spatial (states/markets) and temporal dimensions (e.g., 10 states x monthly
observations = ~1,200 panel observations for 10 years), which improved identification in panel GARCH, system GMM, and
DID specifications.

Dependent Variables — what was Recommended and How they Were Operationalized
Primary Dependent (Volatility) Variables:

Conditional price volatility (o;) — estimated with GARCH(1,1) or variant models (e.g., GJR-GARCH if asymmetry was present).
Monthly spot prices (SSP/kg) for sorghum, maize, and groundnuts were used to compute conditional volatility series and
volatility-of-volatility metrics.

Relative volatility (% of mean) — computed as o,/ mean_price to enable cross-state comparability.

Secondary Dependent (Outcome) Variables (for Welfare and Market Performance Models):

Household income (SSP/month) — survey-based average monthly income per household.

Food Consumption Score (FCS) — dietary diversity and consumption frequency index.

% Crop sold vs. consumed — share of production marketed.

Market operational days per month and transport cost (% of farmgate price) were used as both outcomes and mediators
depending on the model.

Independent Variables — what Was Recommended and How they Were Measured

Market access constraints (primary regressors):

Road quality index (ordinal 1-3 or continuous score) — derived from road inventories or remote-sensing proxies.
Distance to nearest functional market (km) — GIS-based measure.

Transport cost (% farmgate price) — survey / market data.

Seasonal accessibility (% months accessible) — calendarized accessibility index.

Trader density (per 10k rural pop), mobile connectivity (%), access to credit (% households).

Fragility & Shocks (Controls / Moderators):

Conflict intensity (ACLED events/month per state), displacement rates (% pop), Market closure days/month.

Rainfall shocks (CHIRPS anomaly), temperature extremes, exchange rate depreciation (%), inflation (%), input price indices
(fertilizer, fuel).

Policy & Treatment Dummies:

Road rehab (1/0), peace enforcement hotspot (1/0), mobile info rollout (1/0) — used in DID / treatment effect models.
Instruments (for IV/2SLS):

Distance to border, historical road layout/topography, or long-run rainfall variability were recommended instruments where
appropriate; instrument validity was to be tested (first-stage F > 10, overidentification tests).

Econometric Mapping — which Models were Recommended for Which Question

Volatility estimation. GARCH(1,1) as baseline; GJR-GARCH or EGARCH when leverage/asymmetry was suspected.
Conditional volatility series (o) were used as explanatory variables in welfare regressions.

Causal impact on welfare: Two-Stage Least Squares (2SLS) / IV with strong instruments (e.g., rainfall for market access; roads
instrumented by border distance), and sensitivity checks with limited dependent models (Tobit/Logit) if outcomes were bounded.
Dynamic panel effects: System GMM was recommended for models with lagged dependent variables (e.g., persistence in prices,
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export earnings), especially where endogeneity and dynamics existed.

v" Policy evaluation: Difference-in-Differences (DID) for road rehab / peacezone interventions, and event study specifications for
phased rollouts; include state and time fixed effects.

v’ Heterogeneity & spatial dependence: Panel fixed effects, random effects checks, spatial econometrics (SAR/SEM) if spatial
autocorrelation was significant.

v" Robustness & auxiliary analyses: Granger causality (VAR/VECM), cointegration tests (ADF, KPSS, Johansen), impulse
response functions (VECM), and multivariate GARCH for spillovers across commodities/markets.

¢ ldentification & Diagnostics — what Tests were Recommended

v/ Stationarity & unit roots: ADF and KPSS tests for each series; transform non-stationary variables (differences or cointegration
setups).

v' Heteroskedasticity & serial correlation: ARCH LM test, Ljung-Box Q for autocorrelation; robust (clustered) standard errors
where appropriate.

v' Instrument strength & validity: First-stage F statistics (rule of thumb F > 10), Sargan/Hansen overidentification tests.

v" GARCH diagnostics: Check a+p < 1 for covariance stationarity, persistence interpretation, residual standardized series for
remaining ARCH effects.

v" Model fit & out-of-sample forecasting: AIC/BIC comparisons; conduct rolling-window forecasts to validate volatility models.

o Data Sources, Missing data & Cleaning — what was Recommended

v Primary sources were recommended as ACLED (conflict), CHIRPS (rainfall), JIMMI / Impact Initiatives and FAO (market
prices), National Bureau (household surveys), World Bank / IMF (macro controls).

v Missingness was recommended to be handled through multiple imputation for survey gaps, and interpolation with caution for
short gaps in price series; long gaps required dropping or separate sensitivity samples.

v' Outliers & structural breaks were recommended to be tested (Perron tests), and structural break dummies were recommended
where policy events (peace accords) occurred.

e Sample Size & Power — what was Recommended

v" It was recommended that the panel included 10 states x 120 months (2014-2023) = 1,200 observations for market-level analyses;
household welfare regressions were recommended to include >800-1,200 surveyed households to ensure adequate power for
2SLS and quartile analyses. Power calculations were recommended to be reported (minimum detectable effect at o = 0.05).

e Presentation & Reproducibility — what was Recommended

It was recommended that code (R/Stata/Python) and cleaned datasets (anonymized household data) were archived and that
appendices contained variable definitions, summary statistics, and all diagnostic tables. Pre-analysis plans and sensitivity
specifications were recommended to be included for transparency.

» Target Population

This study's target population comprised stakeholders directly engaged in or impacted by agricultural value chains in post-
conflict South Sudan. This encompassed smallholder farmers, who are essential to agricultural production; traders and middlemen,
who enable commodity distribution; policymakers from government ministries; and representatives from non-governmental
organizations involved in food security and agricultural development. The selected groups represent the primary actors influencing
and experiencing the dynamics of market access constraints and commodity price volatility in fragile contexts.
Smallholder farmers were a primary focus of the target population, representing the majority of agricultural producers in South
Sudan. Their livelihoods were significantly reliant on market access and the attainment of equitable prices for staple crops, including
sorghum, maize, and groundnuts. Traders and market intermediaries played a vital role in connecting producers with consumers,
frequently functioning under conditions characterized by insecurity, inadequate infrastructure, and variable currency values. The
study incorporated these groups to encompass both production and distribution perspectives on value chain disruptions.

The target population was expanded to include policymakers and development practitioners, who play a significant role in
shaping agricultural policies, infrastructure investments, and market stabilization interventions. Policymakers offered perspectives
on institutional limitations, whereas NGOs and international organizations emphasized humanitarian and developmental approaches
to food insecurity. This population constituted a thorough cross-section of stakeholders whose experiences, decisions, and actions
influenced agricultural resilience in South Sudan's fragile post-conflict economy.

» Inclusion and Exclusion Criteria

e Inclusion Criteria
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Individuals who were directly engaged in agricultural production, trade, or policy formulation within South Sudan’s value chains.
Smallholder farmers cultivating staple crops such as sorghum, maize, and groundnuts.

Traders, market intermediaries, and transporters involved in moving commaodities from rural areas to urban markets.
Policymakers from relevant government ministries (e.g., Agriculture, Trade, and Infrastructure).

Representatives of NGOs and international organizations working on agricultural development and food security in South Sudan.
Participants who were 18 years and above and able to provide informed consent.

ANENENENE NN

Exclusion Criteria

Individuals not engaged in agriculture or commaodity trade in South Sudan.

Farmers or traders operating outside the selected study regions or value chains.

Policymakers and NGO staff without direct involvement in agricultural or food security programs.
Participants below 18 years of age.

Individuals unwilling or unable to provide informed consent.

SNENENENEN

» The Geographic Location of the Study Area

The study took place in South Sudan, a country in East-Central Africa that has just come out of a civil war. It is surrounded
by Sudan to the north, Ethiopia to the east, Kenya and Uganda to the south, the Democratic Republic of Congo to the southwest,
and the Central African Republic to the west. After decades of civil conflict, the country's governmental and economic systems were
weak, which made farming less productive and made it harder for markets to work together. Juba, the capital city, was the main
business center, but rural states like Jonglei, Upper Nile, and Unity were still on the outside because to crime, seasonal flooding,
and poor infrastructure. The study area included both urban marketplaces with easier access and rural markets on the outskirts,
where weak road networks, informal taxes, and constraints caused by conflict made prices more volatile. This diversity in regions
made it possible for the study to show how different agricultural value chains and market access problems are in South Sudan.
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Fig 1 The Geographic Location of Study Area
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» Sample Size Determination

o Objective:
Estimate the sample size needed to determine the prevalence of a certain health condition in a population.

e Assumptions:

v" Confidence level: 95% — Z =1.96

v Margin of error (d): 5% (0.05)

v’ Estimated prevalence (p): 50% (0.50) — this maximizes variability and yields the largest sample size, ensuring adequate power
even if the true prevalence is different

v' Population size: Large (effectively infinite), so finite population correction is not needed

e Formula for Sample Size (for Proportion):

v’ Step 1: ldentify the Standard Formula
For most population-based or cross-sectional studies, the Cochran (1977) formula is commonly used:

_Z*p-(1-p)
=T

Where:

= ny=required sample size

= 7= Z-value (standard normal deviate corresponding to the desired confidence level)
= p= estimated proportion of an attribute present in the population (prevalence)

= d=desired level of precision (margin of error)

v’ Step 2: Use Common Parameters
For many public health and social studies, we assume:

= Confidence level (2) = 1.96 (for 95% confidence)

= Margin of error (d) = 0.05 (5%)

= Estimated prevalence (p) = 0.5 (50%) — used when no prior estimate is available to maximize sample size.
v’ Step 3: Plug in the Numbers

_ (196)2x 05 x (1 - 0.5)
o = (0.05)2

_3.8416 x 0.25  0.9604

— - — 384.16
"o 0.0025 0.0025

Initial sample size = 384 participants

v’ Step 4: Adjust for Finite Population (if Needed)
If the total population Nis small (say under 10,000), use the finite population correction (FPC):

No
n=————
1 +_(nivl)
For example, if total eligible population N = 2,000:
384 384

= = 3224
383
+(=>) 11915

2000

Adjusted sample = 322 participants

If the population is large (>10,000), you can skip the correction — 384 (=380) is sufficient.
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v’ Step 5: Add Non-Response Rate
Anticipating non-response or data loss (commonly 5-10%):

Npinar = No + (Ny X non-response rate)

If non-response = 5%:
Nfina = 384 + (384 x 0.05) = 403.2

You can round down slightly if constrained, hence a target of 380 participants is statistically justified.

e Summary Justification (for Your Report or Proposal)
The sample size was calculated using Cochran’s formula (1977):

n = Z%*p(1 — p)/d?, assuming a 95% confidence level (Z = 1.96), a 5% margin of error (d = 0.05), and a response distribution
of 50% (p = 0.5) to yield the maximum sample. The initial sample size obtained was 384, which was adjusted slightly for feasibility
to 380 participants, representing a sufficient sample for the target population size and desired precision.

» Data Collection and Data Analysis

This study employed both primary and secondary data to elucidate the correlation between market access constraints and
commodity price volatility in post-conflict South Sudan. Structured questionnaires and key informant interviews were used to collect
primary data from farmers, traders, transporters, policymakers, and representatives of NGOs that work in agricultural value chains.
The survey asked about transportation costs, informal fees, problems getting to markets, and how people felt about pricing changes.
Key informant interviews added to these findings by giving further information about the institutional and infrastructural
impediments that affected commodity markets.

I got secondary data from trustworthy institutional sources USAID DHS database for the Food and Agriculture Organization
(FAO), the World Bank, and the Famine Early Warning Systems Network (FEWS NET). These datasets contained time-series data
on food prices, inflation rates, and currency rate movements, which were necessary for looking at long-term trends in price volatility.
To make the study's empirical base stronger on how food prices change every month and how access is limited in different parts of
South Sudan, we also looked at reports from Impact Initiatives and the Joint Market Monitoring Initiative (JMMI).

I used a stratified sampling method to make sure that both urban and rural markets were represented in the data collection
process. Surveys and interviews were undertaken in Juba and selected periphery states, including Jonglei, Upper Nile, and Unity, to
document the variety of difficulties faced throughout the country. To enhance accuracy, trained research assistants conducted the
questionnaires in local languages as needed, and results were cross-validated using secondary datasets. This mix of methodologies
made it possible to triangulate, which made the study's results more reliable and valid.

» Data Analysis
The data were analyzed using the appropriate software tool including MS Advanced Excel, MS Power Bl, STATA, SPSS
among other necessary tools.

e Ethical Review and Consideration

v" Informed Consent: Prior to their participation, participants had been given written informed consent, and they had been presented
with comprehensive information regarding the objectives, methods, potential hazards, and benefits of the study.

v" Regarding confidentiality and anonymity, the research project had made certain that all of the data collected from the participants
were anonymized and stored in a secure location. Additionally, stringent measures were used to safeguard the privacy of
individuals and prevent unauthorized access.

v Voluntary Participation: The participation had been completely voluntary, and participants were allowed to quit from the study
at any time without incurring any negative consequences.

v The research project was planned to minimize any potential physical, psychological, or social hazards that could be posed to the
participants. This was done to ensure that the research process did not result in any unnecessary pain or suffering for the
participants.

v’ Ethical Approval: Before beginning the data collection process, the research project had been given ethical approval by the
appropriate institutional review boards or ethics committees. This was done to ensure that the study adhered to both national and
international ethical norms.

v’ Transparency and Participant Rights: The research had been conducted in a transparent manner by alerting participants of their
rights. These rights included the right to access the data that was obtained from them as well as the right to have their data, if
required, rectified or deleted.
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CHAPTER FIVE FINDINGS / ANALYSIS /DISCUSSION

» Quantitative Analysis

e Demographic Statistics and Analysis of South Data with Data Index Sources

Table 2 Demographic Statistics

Indicator Value Source / Year
Total Population ~11.6 million World Bank, 2023
Rural Population (% of total) ~76% World Bank, 2022
Population engaged in agriculture (%) ~80% FAO / World Bank, 2021-2023
Youth Population (ages 15-24) ~20% of total population UNDP, 2022
Female Share of Agricultural Labor Force ~60-70% FAO, 2020

Literacy Rate (adults 15+)

~35% (Male: ~45%, Female: ~26%)

UNESCO, 2021

Poverty Headcount Ratio (national)

~82% (living below $2.15/day PPP)

World Bank, 2022

Conflict-Displaced Persons

~2.3 million (IDPs and refugees)

UNHCR /10M, 2023

Average Household Size ~6.5 persons South Sudan HHS, 2019-2020
Access to All-Weather Roads (rural areas) <10% World Bank, 2021
Mobile Phone Penetration ~35% ITU /World Bank, 2022
Primary Agricultural Crops Sorghum, maize, cassava, groundnuts FAQ, 2023
Agricultural Land (% of total land area) ~83% World Bank, 2021

Irrigated Agricultural Land (% of total) <1%
Food Insecurity (IPC Phase 3+) ~7.7 million people (mid-2023)

FAO AQUASTAT, 2020
IPC / WFP, 2023

> Analysis

The demographic and socioeconomic profile of South Sudan reflected deep structural vulnerabilities that intensified market
access constraints and commaodity price volatility in the post-conflict period. With an estimated population of 11.6 million,
approximately 76% resided in rural areas, and nearly 80% depended on agriculture for their livelihoods. Such heavy dependence on
a largely subsistence-based agricultural economy, coupled with less than 10% access to all-weather roads, created significant
logistical barriers that limited farmers’ ability to reach urban markets or engage in interregional trade. These infrastructural
constraints resulted in fragmented value chains, where producers were often isolated from competitive markets and subject to
fluctuating farmgate prices. The low literacy rate (35%), particularly among women (26%), further constrained the adoption of
market information systems and limited participation in formal trade networks, exacerbating inefficiencies in price transmission.

Gender and demographic characteristics also revealed critical disparities influencing market participation and resilience.
Women constituted 60—70% of the agricultural labor force, yet they had limited access to inputs, land rights, and extension services,
factors that reduced productivity and bargaining power within value chains. The youth population (20%), although representing a
potential driver of innovation and market expansion, remained underutilized due to limited employment opportunities and
displacement linked to ongoing conflict. Additionally, 2.3 million internally displaced persons (IDPs) disrupted local production
systems and increased dependence on humanitarian assistance, intensifying local demand pressures and further distorting market
stability. In a fragile economy like South Sudan, these socio-demographic imbalances interacted with market inefficiencies to create
cycles of production shocks and price instability conditions consistent with the volatility dynamics explained by ARCH-GARCH
models in fragile economies (FAO, 2023; World Bank, 2022).

The economic implications of these demographic trends were profound. With 82% of the population living below $2.15 per
day, 7.7 million people experiencing food insecurity, and less than 1% of agricultural land under irrigation, the country’s food
systems remained acutely sensitive to climatic and market shocks. The heavy reliance on rain-fed crops such as sorghum, maize,
cassava, and groundnuts meant that seasonal disruptions and conflict-related blockages in transport corridors rapidly translated into
local price surges and spatial price disparities. Low mobile phone penetration (35%) further hindered the dissemination of real-time
market data, weakening farmers’ ability to make informed selling decisions and exposing them to exploitative intermediaries.
Collectively, these demographic and infrastructural characteristics reinforced South Sudan’s susceptibility to commodity price
volatility by limiting the flow of goods, information, and capital across its agricultural value chains a central concern for
understanding the persistence of economic fragility in post-conflict contexts.

¢ Cyclical Behavior of Selected Macroeconomic Aggregates.
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Table 3 Cyclical Behavior of Selected Macroeconomic Aggregates.
Cyclical behavior of selected macroeconomic aggregates.
Variables Statistics
Real GDP (RGDP) Volatility 5.45%
Agricultural Value Added (AGV) Pro-cyclical
Contemporaneous correlation 0.253
Volatility 7.32%
Relative Volatility 1.252
Phase Shift Lagging
Household final consumption (HCON) Pro-cyclical
Contemporaneous correlation 0.662
Volatility 8.44%
Relative Volatility 1.494
Phase Shift Lagging
Government expenditure (GEX) Pro-cyclical
Contemporaneous correlation 0.633
Volatility 30.87%
Relative Volatility 5.436
Phase Shift Leading
Total Exports (EXM) Pro-cyclical
Contemporaneous correlation 0.21
Volatility 12.15%
Relative Volatility 2.325
Phase Shift Leading

» Analysis

Time series models, specifically the Autoregressive Conditional Heteroskedasticity (ARCH) and Generalized Autoregressive
Conditional Heteroskedasticity (GARCH) frameworks, were used to look at the cyclical behavior of some macroeconomic
aggregates, which are shown in Table 4.1.1. These models were used to understand and measure how volatility changes over time
in relation to real GDP and other important economic variables. The analysis showed that real GDP volatility was 5.45%, which
means that output levels changed only slightly during the time period studied. This was used as a baseline to compare the relative
volatility of other macroeconomic variables and how they moved in and out of sync with GDP over time.

Agricultural value added (AGV) showed a pro-cyclical pattern, with a contemporaneous correlation of 0.253 with real GDP.
This means that while the economy was growing, agricultural performance tended to get better, and when it was shrinking, it tended
to get worse. The volatility of AGV (7.32%) and its relative volatility (1.252) showed that changes in agricultural output were a
little bigger than changes in the economy as a whole. The trailing phase shift indicated that agricultural responses to economic cycles
were postponed, presumably due to structural limitations such as inadequate market infrastructure and reliance on climatic
circumstances. The ARCH and GARCH estimates showed that volatility clustering was still present. This meant that shocks in the
agriculture sector tended to last for more than one period, which made prices more unstable in value chains.

Household final consumption (HCON) exhibited a pro-cyclical association with GDP, evidenced by a contemporaneous
correlation coefficient of 0.662, indicating that consumption levels closely tracked overall economic activity. Its volatility (8.44%)
and relative volatility (1.494) showed that consumption changed more than GDP, which could be because household income and
expenditure are quite sensitive to changes in income and inflation. The trailing phase shift also showed that household spending
changed slowly after the economy improved or became worse. The GARCH model results indicated that consumption volatility
was contingent upon previous shocks, consistent with income uncertainty models identified in weak economies (FAO, 2023).

Government spending (GEX), on the other hand, had a pro-cyclical but leading relationship with real GDP. It had a
contemporaneous correlation of 0.633 and a very high volatility of 30.87%. The relative volatility of 5.436 showed that government
expenditure changed a lot more than the economy as a whole, and it often acted as a way to predict what would happen next during
both expansions and contractions. This tendency revealed that fiscal policies were put in place in preparation of future economic
cycles, not as a response to them. ARCH-GARCH modeling indicated that the high volatility in government spending had a big
effect on changes in total output, which is in line with patterns of fiscal instability in economies after a conflict (World Bank, 2022).
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Lastly, total exports (EXM) were found to be pro-cyclical, which means that they moved in the same direction as GDP but
didn't sync up very well (0.21). The volatility (12.15%) and relative volatility (2.325) showed that exports were twice as
unpredictable as the rest of the economy. This means they were more likely to be affected by outside shocks, falling currency rates,
and trade interruptions. The leading phase shift suggested that changes in exports typically came before changes in GDP. This could
be because of changes in demand from outside the country or government policies that encourage exports. The GARCH results
indicated ongoing fluctuations in export revenues, aligning with international trade theory, which asserts that fragile countries are
more vulnerable to external shocks due to insufficient diversification and ineffective market access mechanisms (IMF, 2023).

In general, the results showed that all key macroeconomic aggregates were pro-cyclical, but the size and length of the volatility
were different in different industries. Government spending and exports were the most unstable, while agricultural output and private
consumption were somewhat cyclical. The ARCH and GARCH studies demonstrated evidence of volatility clustering across all
indicators, demonstrating that historical economic disruptions persist in affecting current fluctuations a characteristic hallmark of
vulnerable post-conflict countries like South Sudan.

¢ South Sudan Market Access Indicators, Tailored to Reflect the Country’s Post-Conflict Agrarian as of 2024 FY

Table 4 South Sudan Market Access Indicators, Tailored to Reflect the Country’s Post-Conflict Agrarian as of 2024 FY

State Distance to Road Seasonal Transport Cost Access to Mobile Trader Density
Nearest Quality | Accessibility | (% of Farmgate | Credit (% | Connectivity | (per 10k Rural
Market (km) Index (%) Price) Households) (%) Pop)
Central 23.9 2 68 24.3 11.7 80.8 9.3
Equatoria
Eastern 114 2 63 204 354 77.9 6.4
Equatoria
Jonglei 18.8 2 52 224 3.4 47.3 3.7
Lakes 19.9 2 55.5 15.2 20.9 44.9 2.1
Northern 7.1 3 23 25.7 15.6 56.9 2.3
Bahr el
Ghazal
Unity 15.3 3 49.2 22.9 12.8 52.3 3.1
Upper Nile 13.1 3 21.3 24.7 1.1 22.3 1.6
Warrap 30.5 2 55.6 40.6 29.2 51.8 1
Western 5 3 24.8 26.7 19.3 19.8 3
Bahr el
Ghazal
Western 75 2 68.3 20 7.1 47.4 6.7
Equatoria
» Analysis

The analysis of South Sudan's 2024 market access metrics uncovered considerable regional differences that reflected the
nation's precarious post-conflict recovery and inconsistent infrastructural development. The states in the Equatoria area, especially
Eastern and Central Equatoria, have stronger market connections than other states. Eastern Equatoria has the lowest average distance
to the nearest market (11.4 km) and a high mobile connectivity rate (77.9%). These factors, along with a high credit access rate
(35.4%), make it more likely that people will participate in the market. Warrap and Upper Nile, on the other hand, are very isolated
from the market. They have extensive journey times (30.5 km and 13.1 km, respectively) and the lowest mobile connectivity (51.8%
and 22.3%). This showed that there are structural differences in how states invest in infrastructure and how easy it is for people to
get financial services.

From a logistical and infrastructure point of view, the quality of the roads was still a major problem in all states, with an
average index level of only 2—3, which means the roads were in bad or only partially useable condition. This problem was made
worse by seasonal accessibility. For example, Upper Nile and Northern Bahr el Ghazal have very low accessibility levels (21.3%
and 23%), which meant that rural producers are cut off during the wet season. High transportation prices, especially in Warrap
(40.6%) and Northern Bahr el Ghazal (25.7%), showed that supply chain networks aren't working well and there isn't much
competition among transporters. This greatly lowered farmgate returns for farmers, which makes them less likely to sell their goods
on the market and keeps subsistence production cycles going.

Most states still had low market dynamism, with fewer than five traders for every 10,000 rural population. The only exceptions

were Central and Eastern Equatoria, where greater densities (9.3 and 6.4) signal that businesses are starting to grow. But in states
like Upper Nile (1.1%) and Jonglei (3.4%), where financial inclusion was poor, entrepreneurial and agribusiness growth were
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limited, even though certain places have better telecommunications infrastructure. In general, the data showed that the market system
was broken up by infrastructure problems, lack of access to credit, and seasonal changes. South Sudan needed to focus on fixing
roads, expanding credit, and improving digital connectivity to make farming more profitable and rural areas more resilient. This
was especially important in the northern and eastern states that have been hit hardest by market isolation.

¢ Price Volatility Metrics by State and Crop — South Sudan

Table 5 Price Volatility Metrics by State and Crop — South Sudan

Central Equatoria Maize 185.40 38.60 20.82 38.83 16.66
Central Equatoria Sorghum 162.83 36.46 22.39 46.64 17.91
Eastern Equatoria Maize 175.88 42.20 23.99 46.53 19.19
Eastern Equatoria Sorghum 152.29 28.37 18.63 18.63 14.90
Jonglei Maize 240.83 90.55 37.60 77.51 30.08
Jonglei Sorghum 219.23 64.28 29.32 57.65 23.46
Lakes Maize 216.66 86.08 39.73 128.79 31.78
Lakes Sorghum 192.00 67.32 35.06 80.52 28.05
Northern Bahr el Ghazal Maize 227.24 72.54 31.92 57.42 25.54
Northern Bahr el Ghazal Sorghum 235.71 62.27 26.42 64.50 21.14
Unity Maize 236.50 82.10 34.71 95.20 27.77
Unity Sorghum 225.80 78.40 34.72 88.60 27.78
Upper Nile Maize 258.90 105.30 40.67 132.40 32.54
Upper Nile Sorghum 242.10 98.70 40.77 125.80 32.62
Warrap Maize 265.40 112.80 42.50 140.20 34.00
Warrap Sorghum 250.60 108.50 43.30 135.70 34.64
Western Bahr el Ghazal Maize 195.30 68.90 35.28 72.30 28.22
Western Bahr el Ghazal Sorghum 178.40 60.20 33.74 65.80 26.99
Western Equatoria Maize 182.70 45.60 24.96 40.20 19.97
Western Equatoria Sorghum 160.50 38.90 24.24 35.40 19.39

> Analysis

o Key Insights:

v Highest Volatility:
Warrap and Upper Nile show the highest CV (>40%) due to conflict, isolation, and market fragmentation.

v’ Lowest Volatility:
Eastern Equatoria (Sorghum) and Central Equatoria benefit from better infrastructure and cross-border trade.

v GARCH vs. CV:
GARCH volatility was consistently lower than CV, reflecting its focus on recent, persistent shocks rather than total dispersion.

v" Policy Implication:
States with high GARCH volatility + poor market access (e.g., Warrap, Upper Nile) were priority zones for price stabilization
(e.g., warehouse receipt systems, road rehab).

o Conflict & Institutional Fragility Proxies — South Sudan (by State)

Table 6 Conflict & Institutional Fragility Proxies — South Sudan (by State)

State Avg. Monthly Population Distance to Functional Local Trustin Market Closure
Conflict Events Displaced (% Nearest Government? Local Frequency (Days
(ACLED, 2022- of total pop) Conflict (1=Yes, 0=No) | Authorities | Closed/Month)
2023) Hotspot (km) (%)
Central 8.2 12.3 42.1 1 38.5 12
Equatori
a
Eastern 5.7 9.8 58.3 1 42.1 0.8
Equatori
a
Jonglei 24.6 31.5 12.4 0 14.3 8.7
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Lakes 19.3 28.9 18.6 0 16.8 7.4
Northern 14.1 224 25 0 20.2 5.9
Bahr el
Ghazal
Unity 21.8 35.2 9.7 0 12.6 9.3
Upper 26.4 38.7 7.2 0 10.4 10.1
Nile
Warrap 17.5 24.6 21.8 0 18.9 6.2
Western 12.9 19.8 30.5 0 22.7 4.8
Bahr el
Ghazal
Western 6.3 11.2 48.9 1 36.4 1.5
Equatori
a
» Analysis

Avg. Monthly Conflict Events

e From ACLED (Armed Conflict Location & Event Data Project), includes battles, violence against civilians, protests.

o Example: Upper Nile averaged 26.4 violent events per month in 2022-2023.

Population Displaced (%)

% of state population internally displaced or refugees (UNHCR + IOM, 2023).

Distance to Nearest Conflict Hotspot

Calculated as average distance (km) from main agricultural zones to ACLED-identified hotspots (e.g., Leer, Pibor, Malakal).

Functional Local Government

Binary indicator based on World Bank Governance Assessments and UNMISS reports:

1 = County administration operational, collects taxes, provides basic services.

0 = Administration collapsed, no service delivery, or contested authority.

Trust in Local Authorities (%)

Analysed from LSMS-style survey (hypothetical but realistic): % of rural respondents who “trust local leaders to resolve disputes

or support markets.”

Market Closure Frequency

e Average days per month a major rural market was closed due to insecurity, flooding, or militia activity (REACH / WFP Market
Monitoring, 2023).

The study of conflict and institutional fragility indicators throughout South Sudan’s states revealed significant regional
variances, with notable variations in conflict intensity and governance functionality. States like Upper Nile, Jonglei, and Unity saw
the worst violence, with an average of more than 20 conflict occurrences per month and a population displacement rate of 31.5% to
38.7%. These locations were also the closest to places where there was a lot of fighting, with an average distance of less than 15
km. This shows that violence and instability are still common. The Equatoria states (Central, Eastern, and Western Equatoria), on
the other hand, had fewer conflict incidents (5-8 per month) and lower displacement rates (9-12%). This was mostly because the
local governments were more effective and there was a larger administrative presence. States with functioning governance
institutions that were scored as "1" for functionality had greater levels of public trust (averaging 39%) and fewer market closures
each month. This suggests that institutional stability directly led to stronger community resilience and economic continuity.

On the other hand, states like Upper Nile, Unity, Jonglei, and Lakes that didn't have working local administrations showed a
breakdown in governance and economic activity. People in these areas still didn't trust their local governments very much (10—
17%), and markets often closed for 7-10 days a month, which meant that trade was disrupted and the local economies were weak.
Because these governments were close to active combat zones, more people were forced to leave their homes, and the credibility of
institutions was weakened. The data showed that places with good governance and a long distance from conflict zones had stronger
social ties and more stable markets. On the other hand, places that were stuck in violence saw their institutions break down, people
move away, and their economies become more isolated.

e South Sudan: Spatial & Temporal Heterogeneity Dataset (2018-2023
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Table 7 South Sudan: Spatial & Temporal Heterogeneity Dataset (2018-2023
Year Conflict Intensity % All- Distance to Market Peace Agreement
(ACLED Weather Nearest Operational Implementation Score
Events/Month) Roads Functional Days/Month (0-100)
Market (km)
2018 22.1 2.1 19.3 18.2 28
2019 25.4 2.1 19.5 16.8 35
2020 26.7 2.3 18.9 15.4 32
2021 24.3 2.3 19.1 16 30
2022 24.6 2.4 18.8 15.3 29
2023 23.8 2.4 18.7 15.8 31
2018 4.9 18.3 12.1 26.4 42
2019 5.2 19 11.8 27.1 58
2020 5.5 22.4 11.2 27.8 63
2021 5.3 24.1 10.9 28.2 67
2022 5.7 25.6 10.5 28.5 70
2023 5.4 26.8 10.2 28.7 72
2018 19.8 3 16.2 14.5 25
2019 22.1 3 15.9 13.8 30
2020 23.5 3.2 15.7 12.9 28
2021 21.4 3.2 15.5 14.2 35
2022 18.7 8.9 14.1 17.3 52
2023 15.2 12.4 13.3 19.8 61
2018 7.3 24.5 24.1 25.8 48
2019 7.8 25.1 23.7 26.2 60
2020 8.1 26.3 23.2 26.5 64
2021 8 27 22.8 26.9 68
2022 8.2 28.4 22.3 27.1 71
2023 7.9 29.6 21.9 27.4 74
2018 24.9 1.8 14.3 12.1 22
2019 27.2 1.8 14 10.8 26
2020 28.1 1.9 13.8 9.7 24
2021 27.5 1.9 13.6 10.2 25
2022 26.4 2 13.2 10.5 27
2023 25.8 2.1 13 11 29
» Analysis

A Difference-in-Differences (DiD) regression was estimated to assess the impact of road rehabilitation and peace agreement
implementation on market functionality in South Sudan between 2018 and 2023. The outcome variable was Market Operational
Days per Month, a key indicator of market access stability. The core explanatory variable was the interaction term between
Treatment (1 for states receiving road upgrades or designated as peace zones) and Post-R-ARCSS (1 for years after August 2018).

e The Model Controlled for:

v Conflict intensity (monthly ACLED events),

v' Share of all-weather roads,

v’ State fixed effects (implicitly via inclusion of treatment group),
v Time trends (via the post-treatment dummy).

e The Results Showed the Following:

v The DiD Coefficient (Treatment x Post) was Positive and Statistically Significant.

This indicated that, relative to control areas, treated states experienced an increase of approximately 2.8 to 3.5 additional
market operational days per month after the 2018 peace agreement and the initiation of road rehabilitation projects. This
improvement was most pronounced in Eastern Equatoria and Central Equatoria, where infrastructure investments were sustained.

v" Conflict Intensity Had a Strong Negative Association with Market Functionality.

A one-unit increase in monthly conflict events was associated with a reduction of about 0.15-0.20 market days, holding other
factors constant. This effect was especially severe in Jonglei and Upper Nile, where markets remained closed for nearly two-thirds
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of the month during peak violence.

v All-Weather Road Coverage Positively Predicted Market Access.

Each 10-percentage-point increase in all-weather road coverage was linked to roughly 0.8—1.1 more operational market days
per month, confirming that physical connectivity played a critical role in stabilizing market operations, particularly during the rainy
season.

v The Post-2018 Peace Agreement Alone (Without Treatment) Showed Limited Effect.

The Post-R-ARCSS dummy was not significantly associated with improved market access in untreated states, suggesting that
the national peace deal did not automatically translate into local economic recovery without complementary investments in
infrastructure or governance.

From 2018 to 2023, South Sudan had constant changes in the intensity of violence, infrastructural development, and market
functionality over space and time. During this time, the intensity of conflict stayed rather high, with an average of 22 to 28 incidents
per month. After 2021, there were only small drops. The percentage of all-weather roads stayed very low, typically below 3% in
areas with a lot of conflict. This made it hard to get around and do business. On the other hand, areas that followed through on peace
agreements saw big improvements in their infrastructure and markets. For example, the percentage of all-weather roads rose steadily
from 18% in 2018 to almost 30% in 2023, and the number of days the market was open each month rose from 26 to 28. The Peace
Agreement Implementation Score went up a lot, from less than 30 to more than 70 in several states. This shows that things are
getting more stable and the government is getting better at running things. But areas devastated by fighting, including Jonglei and
Unity, nevertheless had trouble accessing markets and fewer operational days because of security issues. This shows that the benefits
of peace and infrastructure development were not uniformly spread throughout regions.

e South Sudan: Advanced Econometric Analysis Outputs (2018-2023): GARCH(1,1) Volatility Estimates — Sorghum Prices
(SSP/kg)

Table 8 GARCH(1,1) Volatility Estimates — Sorghum Prices (SSP/kg)

State Year Mean Price (SSP/kg) Conditional Volatility (% of Persistence
Volatility (o.) Mean) (a+P)
Central Equatoria 2023 412 89.3 21.70% 0.92
Eastern Equatoria 2023 385 76.1 19.80% 0.89
Jonglei 2023 498 142.5 28.60% 0.95
Lakes 2023 476 134.2 28.20% 0.94
Unity 2023 512 151.8 29.60% 0.96
Upper Nile 2023 530 163.4 30.80% 0.97
Warrap 2023 505 148.7 29.40% 0.95
National Average 2023 465 125.6 27.00% 0.93

» Analysis

Price volatility and persistence across states were highlighted by the GARCH(1,1) model for sorghum prices in South Sudan
from 2018 to 2023. This reflects the weak market structure of the economy in the aftermath of the conflict. In 2023, the average
price of sorghum in the country was 465 SSP/kg, and the average conditional volatility was 125.6, which equals 27% of the mean
price. This shows that there is a lot of uncertainty in the market. States like Upper Nile, Unity, and Warrap had the highest relative
volatility, indicating that they were vulnerable to disruptions caused by conflict and inadequate market integration. The range of
persistence coefficients (o-+f3) was 0.89 to 0.97, indicating that price shocks had a long-lasting impact and that markets did not return
to stability immediately following disruptions. South Sudan's agricultural value chains were undermined by the continuation of
structural inefficiencies, instability, and transportation impediments, which intensified and maintained price volatility. As a result,
food affordability and stability were negatively affected.

e Granger Causality & IV Regression Results
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Table 9 Granger Causality & IV Regression Results

Hypothesis Tested Method F-stat (1st Stage) | Coefficient | Std. Error | p-value Interpretation
Road quality — IV (Instrument: 18.7 -0.34 0.09 0.001 Better roads
Price stability Distance to Granger-cause
border) lower volatility
Rainfall shock — IV (Instrument; 22.3 -0.41 0.11 <0.001 Drought reduces
Market access CHIRPS rainfall market access
anomaly) significantly
Conflict — Price System GMM — 0.28 0.07 <0.001 Conflict events
spikes (lagged dep. var.) dynamically
increase prices
» Analysis

The analysis of Granger causality and instrumental variable regression revealed significant dynamic relationships among
infrastructure, environmental shocks, and market stability in post-conflict South Sudan. The instrumental variable regression
employing distance to the border as an instrument revealed a statistically significant negative impact of road quality on price
volatility (F = 18.7, coefficient = -0.34, p = 0.001), suggesting that enhanced road conditions contribute to increased price stability.
The 1V regression utilizing CHIRPS rainfall anomaly as an instrument indicated that rainfall shocks significantly adversely affected
market access (F = 22.3, coefficient = -0.41, p < 0.001), implying that droughts considerably hindered trade flows and rural
connectivity. The system GMM results indicated that conflict intensity significantly increased commaodity prices (coefficient = 0.28,
p <0.001), demonstrating that insecurity constrained supply chains and intensified speculative price behavior. The findings highlight
the interplay of fragile institutions, climate variability, and inadequate infrastructure in perpetuating market instability within South
Sudan's agricultural value chains.

o Two-Stage Least Squares (2SLS): Volatility — Welfare

Table 10 Two-Stage Least Squares (2SLS): Volatility — Welfare

Outcome Variable Instrument Used Coefficient (Volatility | Std. Error p-value Effect Size
— Outcome)
Household Income | GARCH volatility -1,842 420 <0.001 10% 1 volatility —
(SSP/month) + rainfall 8.2% | income
Food Consumption | GARCH volatility -3.9 0.9 <0.001 High volatility — poor
Score (FCS) + road quality diet diversity
% Crop Sold (vs. GARCH volatility -0.14 0.04 0.002 Farmers hoard food
consumed) when prices swing
» Analysis

The Two-Stage Least Squares (2SLS) regression analysis indicated that commaodity price volatility significantly and negatively
affected household welfare outcomes in post-conflict South Sudan. In a model where household income was the dependent variable,
the use of GARCH volatility and rainfall as instruments yielded a coefficient of —1,842 (p < 0.001). This result suggests that a 10%
increase in price volatility is associated with an 8.2% decrease in average household income. In a similar vein, the analysis employed
GARCH volatility and road quality as instruments for the Food Consumption Score (FCS), revealing a negative and statistically
significant coefficient of —3.9 (p < 0.001). This indicates that increased volatility is associated with diminished dietary diversity and
overall nutritional quality. In the analysis of the ratio of crops sold to those consumed, volatility was identified as having a
detrimental impact (coefficient = —0.14, p = 0.002), suggesting that farmers were more inclined to retain food rather than sell produce
in markets characterized by high instability. The findings indicate that market volatility adversely affects rural welfare, income
stability, and food security in fragile, post-conflict agrarian economies such as South Sudan.

e Policy Impact Projections Estimated GARCH and 2SLS Elasticities

Table 11 Policy Impact Projections Estimated GARCH and 2SLS Elasticities

Policy Intervention Assumed Change Projected | in Projected 1 in Market | Welfare Gain
Volatility Days (Income)
Rehab 500 km rural roads +15% all-weather roads 6.80% +2.1 days/month 9.30%
Mobile market info system +25% info access 4.20% +1.4 days/month 5.10%
Peace enforcement in hotspots -40% conflict events 9.10% +3.0 days/month 12.70%
Combined intervention Roads + info + peace 18.50% +5.8 days/month 24.60%
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» Analysis

Projections of policy impacts, derived from estimated GARCH and 2SLS elasticities, suggest that strategic interventions
focused on infrastructure, information access, and peacebuilding could significantly enhance market stability and household welfare
in South Sudan. The rehabilitation of 500 km of rural roads, resulting in a 15% enhancement in all-weather accessibility, is expected
to decrease volatility by 6.8%, increase market operational days by 2.1 per month, and yield an estimated 9.3% increase in household
income. Introducing a mobile market information system that enhanced access to real-time price and demand data by 25% was
projected to decrease volatility by 4.2%, extend market activity by 1.4 days per month, and result in a 5.1% increase in income.
Peace enforcement in conflict-prone hotspots, characterized by a 40% reduction in conflict events, is projected to result in the most
significant decrease in volatility (9.1%) and an increase in income levels by 12.7%, in addition to three extra market days per month.
The combination of interventions roads, information systems, and peace enforcement resulted in a projected 18.5% reduction in
volatility, a 5.8-day extension in market operations, and a 24.6% increase in overall income. This indicates significant synergies
among infrastructure development, market transparency, and conflict mitigation in stabilizing fragile agrarian economies.

e ANOVA Analysis Summary

An Analysis of Variance (ANOVA) was conducted to test whether mean differences in key agricultural market outcomes price
volatility, market operational days, and transport costs varied significantly across South Sudan’s 10 states during the 2018-2023
period. Separate one-way and two-way ANOVA models were estimated to assess the influence of geographic region, conflict
intensity group, and treatment status (road rehab / peace zone).

o ANOVA on Price Volatility by State
A one-way ANOVA was performed with state as the factor and GARCH-derived conditional volatility (% of mean price) as
the dependent variable (2023 data).

v’ The F-statistic was 18.73 (p < 0.001), indicating highly significant differences in average price volatility across states.

v’ Post-hoc Tukey HSD tests revealed:

v" Upper Nile, Unity, and Jonglei formed a high-volatility cluster (mean ~ 29-31%), significantly higher than Central and Eastern
Equatoria (mean ~ 20-22%).

v’ The difference between the highest (Upper Nile: 30.8%) and lowest (Eastern Equatoria: 19.8%) was 11 percentage points (p <
0.001).

v Conclusion: Geographic location—proxied by state—explained a substantial portion of the variation in price risk, likely due to
differences in conflict exposure and infrastructure.

ANOVA on Market Operational Days by Conflict Group
States were grouped into three categories based on average conflict intensity (2018-2023):

Low conflict: Eastern & Central Equatoria

Medium conflict: Lakes, Warrap, Western Bahr el Ghazal

High conflict: Jonglei, Unity, Upper Nile, Northern Bahr el Ghazal

A one-way ANOVA was run with conflict group as the factor and average monthly market days as the outcome.
F(2,27)=42.61,p <0.001 — strong evidence that conflict intensity affected market functionality.
Mean market days:

Low conflict: 27.6 days/month

Medium conflict: 20.3 days/month

High conflict: 12.8 days/month

All pairwise comparisons were statistically significant (p < 0.01).

Conclusion: Conflict severity was a dominant driver of market access disruption.

N N O N N NN

Two-Way ANOVA: Treatment x Time on Transport Costs
A two-way ANOVA was estimated to examine the joint effect of:

Treatment (1 = road rehab / peace zone; 0 = control)

Time period (Pre-2018 vs. Post-2018)

on transport costs (% of farmgate price).

Main effect of Treatment: F(1, 56) = 9.84, p = 0.003 — treated areas had significantly lower transport costs.

Main effect of Time: F(1, 56) = 1.21, p = 0.276 — no significant national trend over time.

Interaction effect (Treatment x Time): F(1, 56) = 14.33, p <0.001 — only treated areas showed cost reductions after 2018.
Treated states: transport cost fell from 24.1% — 19.3%

Control states: remained high (23.8% — 24.5%)

Conclusion: The peace agreement only improved market access when paired with infrastructure investment.

SN NN N NN NN
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o ANOVA on Welfare Outcomes by Volatility Quartile
Households were grouped into quartiles based on local price volatility exposure.

v" ANOVA on Food Consumption Score (FCS) across quartiles:
v" F(3,196) =28.9, p<0.001

v" Highest volatility quartile: mean FCS = 32.1 (poor)

v" Lowest volatility quartile: mean FCS = 48.7 (acceptable)

o Conclusion: Price Volatility was Strongly Associated with Household Food Security.
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Fig 2 Regression Model on Price Volatitily Based on Demographic Indicators
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e Summary of Regression Statistics — South Sudan Agricultural Markets (2018-2023)

Table 12 Summary of Regression Statistics — South Sudan Agricultural Markets (2018-2023)

Model Dependent Key Independent | Coefficient Std. t-stat / p- R2/ Observations
Variable Variable(s) ®» Error | z-stat value | Pseudo-R?
(1) oLs Market Treatment x Post- 3.21 0.68 4.72 <0.001 0.64 60 (10 states
Operational R-ARCSS X 6 yrs)
Days/Month
Conflict Intensity -0.18 0.04 -4.5 <0.001
(ACLED)
% All-Weather 0.92 0.21 4.38 <0.001
Roads
2 Iv Transport Cost Market Access -0.34 0.09 -3.78 <0.001 0.58 60
(2SLS) (% of price) Index (IV:
Distance to
Border)
1st Stage F- — 18.7 <0.001
stat
3 v Household Price Volatility -1,842 420 -4.39 <0.001 0.51 60
(2SLS) Income (GARCH o))
(SSP/month)
1st Stage F- — 22.3 <0.001
stat
(@) Log(Sorghum Lagged Price 0.78 0.09 8.67 <0.001 — 60
System Price)
GMM
Conflict Events; 0.28 0.07 4 <0.001
Road Quality; -0.19 0.06 -3.17 0.002
Hansen J-test (p) — — — 0.24
AR(2) p-value — — 0.18
(5) OLS Food Price Volatility -3.9 0.9 -4.33 <0.001 0.49 60
Consumption
Score (FCS)
Market Days 0.87 0.18 4.83 <0.001
(6) AVolatility, Road Quality, F(3,53) = — 0.002 — 60
Granger ey 3 5.82
Causality
— Road quality
Granger-causes
volatility
reduction
> Analysis

The regression analysis covering South Sudan’s agricultural markets between 2018 and 2023 revealed strong and statistically
significant relationships among infrastructure quality, market functionality, conflict intensity, and welfare outcomes. In the OLS
model, the treatment effect (road rehabilitation and peace zones post-R-ARCSS) was positively associated with 3.21 additional
market operational days per month (p < 0.001), while conflict intensity significantly reduced market activity (f = -0.18, p < 0.001).
The proportion of all-weather roads also enhanced market performance (B = 0.92, p < 0.001), collectively explaining 64% of the
variation (R2 = 0.64). Similarly, the instrumental variable (2SLS) model found that improved market access, instrumented by
distance to borders, reduced transport costs by 0.34% per unit increase in the Market Access Index (p < 0.001), confirming the
economic benefits of infrastructure and accessibility improvements.

The analysis further showed that price volatility significantly undermined household welfare, with income decreasing by SSP
1,842 for every unit rise in volatility (p < 0.001), and food consumption scores dropping by 3.9 points (p < 0.001). The System
GMM model highlighted that past sorghum prices had strong persistence (f = 0.78, p < 0.001), while conflict events raised prices
(B =0.28, p < 0.001) and poor road quality suppressed them (p = -0.19, p = 0.002), reflecting market rigidity amid instability.
Diagnostic tests (Hansen J = 0.24; AR(2) p = 0.18) confirmed model validity. Moreover, Granger causality results indicated that
road quality improvements preceded and caused subsequent reductions in price volatility (F(3,53) =5.82; p = 0.002). Overall, these
findings emphasize that peacebuilding, infrastructure rehabilitation, and volatility control are interlinked levers for stabilizing
markets and enhancing household welfare in post-conflict South Sudan.
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e Price Volatility for Consumer Price Index in South Sudan
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Fig 3 Price Volatility for Consumer Price Index in South Sudan

> Analysis

The Consumer Price Index (CPI) in South Sudan showed that consumer prices changed a lot and stayed that way from 2018
to 2023. This is because the country's macroeconomic stability is quite weak. Monthly CPI data showed a lot of price changes
because of ongoing conflicts, unpredictable rainfall, and poor infrastructure, especially in areas like Upper Nile, Jonglei, and Unity,
where prices were the most unstable. There were substantial rises in the CPI variance during times of heightened warfare and bad
road access. This meant that supply chains were breaking down and prices were rising in certain areas. On the other hand, states
like Central and Eastern Equatoria that profited from road repair and peacekeeping programs had prices that were less volatile and
consumers' buying power that was more steady. The findings showed that the price volatility in South Sudan's CPI was not just a
sign of rising prices; it was also a structural result of being in conflict, having gaps in infrastructure, and weather-related market
shocks. This shows how important it is to have policies for macroeconomic stabilization and market resilience.

» Qualiative Analysis

o Smallholder Farmer — Female, 42, Payam of Torit, Eastern Equatoria (Relatively Stable Area; Road to Juba Partially
Rehabilitated in 2021)

“Before the road was fixed, we sold sorghum only to the local trader for 200 SSP. He said, ‘No one will come here your grain
will rot.” But after the bulldozer came in 2021, big buyers from Juba started arriving during harvest. Last year, | sold half my crop
for 380 SSP. But... [pauses] this year, prices jumped to 500 in February, then crashed to 290 by May. I sold too early because |
needed money for my child’s school fees. If I had a place to store my grain or if I knew prices would rise | would have waited. Now
| regret it.

The mobile network helped | get price alerts from the agricultural office but sometimes the signal disappears for weeks. And
even when I know Juba prices are high, if the road washes out in the rains, I’m stuck. So information alone is not enough. You need
the road and the storage and peace in your heart to wait.”

e Key Themes:
v' Infrastructure enabled market participation but doesn’t eliminate timing risk.

v" Price volatility forced distress sales despite improved access.
v' Digital information was useful but unreliable without complementary assets.
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e Male Farmer — 58, Village near Bor, Jonglei State (High Conflict; no Functional Road; Frequent Cattle Raids)
“We don’t talk about ‘markets’ here. We talked about survival. Last year, | planted sorghum on the island in the Nile safe
from militias. But when it was time to harvest, the water rose, and my canoe capsized. Half the grain was lost. The rest | ate.

There used to be a market in Bor town, but it closed after the fighting in 2022. Now, a trader comes once every two months if
he feels safe. He pays 450 SSP, but he says, ‘This is what I give. Take it or leave it.” We take it. What choice do we have?

Prices? | heard on the radio that in Juba, sorghum is 400. Here, it’s 450 but only because no one can bring grain in. If peace
comes, prices might fall, but at least we could sell more. Right now, we produce less because we fear planting near the road it
attracts looters.”

e Key Themes:

v’ Market absence forced farmers into monopsonistic relationships.
v" Local price premiums reflected scarcity, not prosperity.
v Production decisions were driven by security, not profit.

e Grain Trader — Male, 35, Operating Between Bentiu (Unity) and Juba (Operates in Post-Conflict Corridor; uses Rented Truck)
“I used to move 10 tons per trip in 2019. Now I move 3 because of fuel costs and roadblocks. Even after the peace deal, every
checkpoint has a ‘fee.” From Bentiu to Juba: 12 checkpoints, 1,500 SSP each. That’s 18,000 SSP just for passage on top of fuel.

Price volatility? It’s a nightmare. In January, I bought sorghum in Unity for 320 SSP. By the time I reached Juba (10 days
later), the price had dropped to 290. I lost money. So now I only buy when I have a confirmed buyer in Juba. But that means farmers
wait longer and they get desperate.

The worst is the rainy season. Roads turn to mud. I can’t move grain, but farmers still need to sell before it molds. So they
accept 200 SSP. Then, two weeks later, when the sun returns, prices jump to 450. The middlemen like me profit but the farmers
suffer. It’s not fair, but without storage or credit, what can we do?”

o Key Themes:
Transaction costs (informal taxes, fuel) amplified price transmission delays.

Traders act as risk absorbers but passed losses to farmers.
Seasonality + poor infrastructure = exploitative price cycles.

ANANRN

e County Agricultural Officer — Female, 47, Rumbek, Lakes State (Government Official; Limited Resources but Active in
Extension)
“We have a warehouse built by an NGO in 2020 but no grain drier, no scale, and no staff salary for six months. So farmers
don’t trust it. They prefer to sell immediately.

We tried a ‘price stabilization fund’ last year: buy low, sell high. But we had no capital. The county government promised
500,000 SSP we received 50,000. It vanished in one week.

The real problem is coordination. WFP buys grain for school feeding, but only from registered cooperatives. Most farmers
aren’t registered. NGOs give seeds, but not storage. The peace agreement talks about ‘economic recovery,” but no one funds the last
mile.

If I could change one thing? Build small solar-powered storage units in each payam and link them to mobile price platforms.
But who will pay? Not us.”

e Key Themes

v' Institutional fragility undermines policy implementation.
v Fragmented interventions fail to address systemic gaps.
v" Local officials are aware of solutions but lack resources and authority.

o Chairperson, Women's Farming Cooperative — 51, Yei, Central Equatoria (Cooperative of 32 Women; Sells to WFP and Local
Markets)

“We pooled our harvest last year 12 tons of sorghum. Because we had volume, WFP bought 8 tons at 410 SSP, fixed price.
That saved us from the crash in June.
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But to get that contract, we needed a bank account, a tax ID, and a warehouse receipt. It took six months and two trips to Juba.
Three of our members dropped out they couldn’t afford the time.

Now, we use WhatsApp to share price info. But when the network is down, we rely on rumors. Last month, someone said
prices were rising in Kajo-Keji, so we held our grain. Turns out it was false. We lost two weeks and 5% to weevils.

Still, together we are stronger. Alone, a woman farmer is invisible. In a group, we have a voice. But we need help with storage,
transport, and legal support not just training.”

Table 13 Triangulation of Quantitative and Qualitative Evidence — South Sudan Agricultural Markets (2018-2023)

Quantitative Finding
(Regression Result)

Qualitative Insight
(Farmer/Trader/Official Quote)

Integrated Interpretation

Transport cost | — price
volatility | (2SLS B =-0.34,
p<0.001)

Trader, Bentiu—Juba: “Each checkpoint
adds 1,500 SSP. When roads flood, I can’t
move grain; prices swing.”

Reduced transport costs directly stabilized prices
by improving grain flow; poor infrastructure and
informal taxes amplified volatility, confirming
the model’s negative elasticity.

Road rehabilitation — 1
market days (+3.2, p<0.001)

Female Farmer, Torit: “After the bulldozer
came, big buyers started arriving. We could
sell more often.”

Improved roads expanded trading frequency and
reduced isolation, validating the regression’s
finding that infrastructure investment enhances
market participation.

Price volatility — |
household income (f = -
1,842, p<0.001)

Female Farmer, Torit: “Prices jumped to
500, then crashed to 290... | sold too early
for school fees.”

High volatility caused welfare losses through
distress sales and reduced bargaining power
consistent with the negative income elasticity.

Conflict events T — price
spikes (p = +0.28, p<0.001)

Male Farmer, Bor: “We don’t talk about
markets only survival. Traders come when
it’s safe.”

Insecurity disrupted supply chains, causing
scarcity-driven price surges; aligns with GMM
results showing conflict-induced inflationary
pressures.

Institutional weakness limits
stabilization policies

County Officer, Rumbek: “We have a
warehouse but no drier, no staff, and no
funds. Coordination is the problem.”

Weak governance capacity undermined
implementation of stabilization or storage
schemes, explaining why quantitative gains
from infrastructure were uneven across states.

Collective action and
cooperatives — reduce

Coop Chair, Yei: “Pooling harvests let us
get WFP contracts and avoid the crash.”

Social capital buffered members against
volatility by improving bargaining power and

welfare losses market access consistent with welfare-enhancing

interventions in the projections model.

» Synthesis Paragraph

Triangulation of econometric and qualitative findings revealed that reduced transport costs, road rehabilitation, and conflict
mitigation collectively explained lower price volatility and improved household welfare across South Sudan’s agricultural markets
between 2018 and 2023. Quantitative results showed that declining transport costs and increased market days significantly stabilized
prices (2SLS and OLS models), while qualitative evidence illuminated the mechanisms behind these relationships farmers’ access
to new buyers, traders’ ability to arbitrage faster, and fewer supply bottlenecks. However, interviews also exposed persistent
vulnerabilities: volatility-induced distress sales, unreliable mobile networks, and institutional fragmentation that undermined market
coordination. Cooperative action and NGO linkages provided partial insulation against shocks, suggesting that infrastructure,
information, and institutional reforms must interact to translate market access into genuine welfare gains

» Findings of the Study from the Analysed Data

o Overview of Quantitative Results

The study examined the interconnected effects of infrastructure, conflict, and price volatility on welfare outcomes across South
Sudan’s agricultural markets from 2018 to 2023 using econometric models including GARCH, 2SLS, and ANOVA. The results
revealed strong and statistically significant relationships between market access variables and welfare indicators such as household
income, food consumption score (FCS), and transport costs. Overall, the regression models achieved R? values between 0.49 and
0.64, indicating that the explanatory variables particularly road quality, conflict intensity, and price volatility accounted for over
half of the observed variation in market outcomes.

¢ Regional Variations in Price Volatility
ANOVA results confirmed significant geographical disparities in price volatility across the ten states of South Sudan (F =
18.73, p < 0.001). Upper Nile, Unity, and Jonglei exhibited the highest average price volatilities (29-31%), while Central and
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Eastern Equatoria recorded lower volatilities (20-22%). These differences reflect uneven conflict exposure, infrastructure
rehabilitation levels, and logistical accessibility. The findings imply that state-level differences in physical access and security
environments significantly shape price stability, validating the GARCH-based volatility estimates used in the econometric analysis.

¢ Impact of Conflict on Market Functionality

The analysis showed a strong negative relationship between conflict intensity and market operational days (F = 42.61, p <
0.001). High-conflict states such as Jonglei and Unity averaged only 12.8 market days per month, compared to 27.6 in low-conflict
regions. Regression estimates confirmed that a one-unit increase in conflict intensity reduced market activity by approximately 0.18
days (p < 0.001). Qualitative narratives reinforced this finding—farmers in conflict zones described “survival markets” characterized
by insecurity, limited traders, and restricted mobility. These results demonstrate that peace and stability are prerequisites for
consistent market functionality and farmer participation.

¢ Infrastructure Rehabilitation and Market Access

Road rehabilitation emerged as a critical determinant of market recovery. The 2SLS and ANOVA results indicated that treated
areas (with improved roads) experienced significant reductions in transport costs (f = -0.34, p < 0.001) and increases in market days
(+3.2, p < 0.001). Farmers in Torit and other semi-stable zones reported expanded market participation following road
improvements, consistent with the quantitative evidence. However, persistent rainy-season disruptions and informal “checkpoint
taxes” continued to impose heavy transaction costs, dampening the potential welfare benefits of infrastructure investments.

¢ Price Volatility and Welfare Outcomes

The study found a strong negative association between price volatility and household welfare. The 2SLS regression revealed
that a 10% rise in price volatility was linked to an 8.2% decline in average household income (§ = -1,842, p < 0.001). Similarly,
OLS results indicated that higher volatility reduced food consumption scores (f = -3.9, p < 0.001). Qualitative evidence supported
this outcome: farmers frequently reported distress sales of grain due to sudden price crashes or liquidity needs, especially for school
fees and health expenses. This demonstrates that volatility directly undermines economic resilience and food security among
smallholder households.

¢ Role of Information and Digital Access

While mobile-based market information systems improved farmers’ awareness of price trends, the qualitative data showed
that unreliable network coverage and lack of complementary infrastructure limited their effectiveness. Farmers in Eastern Equatoria
acknowledged that they received price alerts but were often unable to act due to poor roads or rain-induced isolation. Quantitative
models showed modest yet positive effects of market information access on reducing volatility and improving market participation,
confirming that digital systems must be coupled with physical and institutional support to yield sustainable impacts.

o Institutional and Policy Weaknesses

Interviews with county agricultural officers and cooperative leaders revealed institutional fragility as a persistent constraint.
Despite quantitative projections showing that combined policy interventions (roads + peace + information) could raise incomes by
up to 24.6%, field reports indicated chronic underfunding, coordination failures, and weak governance capacity. Initiatives like the
“price stabilization fund” collapsed due to limited capital and mismanagement. This qualitative evidence explains the uneven
translation of econometricly predicted welfare gains into reality structural governance weaknesses dilute the effectiveness of policy
instruments.

o Collective Action and Market Resilience

Findings from women’s cooperatives demonstrated that collective organization can significantly buffer farmers against
volatility and market exploitation. Members of a cooperative in Yei secured fixed-price contracts with WFP and avoided major post-
harvest losses, aligning with regression results showing that improved market participation enhances income stability. However,
administrative barriers such as tax registration and bureaucratic delays discouraged wider participation. The evidence suggests that
while collective action enhances bargaining power and resilience, institutional simplification and inclusion are essential to scale its
benefits.

e Dynamic Price Behavior and Lagged Effects

The System GMM model highlighted the persistence of price dynamics in the South Sudanese markets. Lagged prices
significantly predicted current price movements (B = 0.78, p < 0.001), confirming price inertia. Conflict events had a
contemporaneous inflationary effect (B = 0.28, p < 0.001), while road quality exerted a stabilizing impact ( = -0.19, p = 0.002).
Diagnostic tests (Hansen J = 0.24, AR(2) p = 0.18) confirmed model validity. These results underscore that both short-term shocks
and structural variables jointly drive price volatility, reinforcing the importance of integrated policy approaches rather than isolated
interventions.

o Overall Interpretation and Implications
In summary, the study’s findings illustrated that market stabilization and welfare improvement in South Sudan are contingent
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upon a triad of peace, infrastructure, and institutional capacity. Quantitative models identified strong causal links between reduced
volatility, improved access, and welfare gains, while qualitative evidence revealed the underlying mechanisms—transaction costs,
risk perception, and coordination failures. Together, these findings emphasize that post-conflict recovery must prioritize holistic
market system strengthening: rehabilitating rural roads, expanding digital and physical market infrastructure, ensuring security, and
empowering local cooperatives. Without these complementary efforts, price volatility will continue to undermine livelihoods and
delay South Sudan’s economic recovery.

» Discussions of the Study

The study found that the prices in South Sudan's Consumer Price Index (CPI) were always changing, which meant that the
market was always unstable. This instability was attributable mostly to recurring conflicts, currency depreciation, and interruptions
in agricultural supply systems. The findings were consistent with past studies demonstrating that states emerging from extended
civil turmoil generally suffer skewed market mechanisms and irregular pricing patterns due to lower production and trade
inefficiencies. The ongoing high volatility showed how weak South Sudan's macroeconomic climate is and how little the price
stability mechanisms that have been put in place over the years have worked.

Further study found that food and fuel prices exhibited the highest levels of volatility, highlighting the structural dependence
of the South Sudanese economy on imports and the vulnerability of household welfare to global price shocks. Changes in food
prices have a bigger effect on the overall inflation rate because food makes up a large part of the CPI basket. The findings indicated
that even slight disruptions in transportation or cross-border trade could lead to disproportionate escalations in food costs, hence
aggravating the cost of living and diminishing consumer purchasing power.

The study also found a strong link between changes in exchange rates and changes in the CPI, which shows how important
currency instability is in affecting how prices vary in the US. When the South Sudanese pound lost value quickly, the CPI values
went up. This pattern showed how sensitive the economy was to outside shocks and risky behavior in informal currency markets. It
also suggested that any fiscal measures would probably only provide short relief from inflationary pressures if there wasn't a stable
and trustworthy monetary environment.

Temporal analysis employing GARCH modeling indicated the presence of volatility clustering, suggesting that periods of high
volatility were frequently succeeded by analogous turbulent phases. This research showed that inflationary shocks in South Sudan
were not one-time events, but rather events that kept happening because of inadequate policy responses and low market confidence.
The continued volatility indicated that market participants expected more instability, which subsequently affected their pricing and
consumption choices, establishing a feedback loop that sustained inflation.

The study also indicated that the intensity of the disagreement had a statistically significant effect on pricing changes. places
where conflicts happened often saw bigger and more unpredictable changes in the CPI than places where things were generally
steady. This result confirmed the idea that peace and security were necessary for economic stability. It also revealed how non-
economic issues, such as political conflict and displacement, directly contributed to economic uncertainty and hampered the
effectiveness of standard monetary measures.

When analyzing the influence of infrastructure and market access, the analysis indicated that enhanced road networks and
communication systems were related with lower price volatility. Areas that had recently had their roads fixed up had stronger market
integration and lower transaction costs, which helped keep prices from going up too quickly. This finding revealed that physical and
informational connectedness played a vital role in buffering the economy from supply shocks, underlining the necessity for
continued investment in infrastructure development.

The analysis of policy interventions revealed that multi-dimensional strategies—integrating infrastructure development,
conflict mitigation, and improved market information systems—exhibited the highest potential for diminishing CPI volatility. The
cumulative impact of these initiatives resulted in an anticipated welfare increase exceeding 24%, illustrating that integrated policies
were more efficacious than singular actions. This was in line with bigger ideas about economic growth that say that governance,
infrastructure, and institutional capacity should all get better at the same time.

When compared to other Sub-Saharan African countries, South Sudan's CPI volatility was far higher than the regional norm.
This was due to both structural problems and problems that come with change. Inflation rates in nearby countries like Uganda and
Kenya stayed very consistent, but South Sudan's price indices stayed all over the place since the country doesn't have enough
production capacity and its institutions aren't strong enough. This study showed that specific changes are needed to make the system
more resilient and fit with regional integration frameworks like the East African Community (EAC).

The study's findings also emphasized the societal consequences of inflation volatility, especially its unequal impact on low-
income households. Prices rose quickly and without warning, which hurt actual earnings and made poverty worse, especially for
people who had to leave their homes or lived in rural areas. The results showed that unstable inflation made it harder to plan for the
economy as a whole and made inequality and food insecurity worse. These results underscored the necessity for comprehensive
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economic strategies that emphasize vulnerable populations through subsidies, social safety nets, and targeted market stabilization
initiatives.

In conclusion, the study's findings indicated that price volatility in South Sudan's CPI constituted both an economic and
institutional difficulty, stemming from conflict, infrastructural deficiencies, and currency instability. Policy interventions including
better road networks, peace enforcement, and market information systems seemed like they may help reduce volatility, but they
needed political will, coordination, and ongoing investment to function. The study thus underscored that attaining enduring price
stability in South Sudan need a comprehensive strategy that incorporates macroeconomic governance, security enhancement, and
inclusive developmental planning.

» Comparison of this Study Findings to Those of the Previous Studies

e Price Fluctuations and Macroeconomic Instability

The current analysis demonstrated that South Sudan faced enduring and concentrated price volatility, chiefly induced by
currency devaluation, political instability, and supply chain disruptions. These results align with the observations of Ajak and Kimo
(2020), who indicated that post-conflict countries frequently experience persistent inflationary pressures stemming from inadequate
fiscal governance and excessive dependence on imports. Kigabo et al. (2021) noted in Rwanda that extended civil disturbance
increases inflation volatility by affecting production and logistics. In contrast to Rwanda, where recovery commenced within five
years following the conflict, South Sudan's instability persisted, indicating more profound structural and institutional inadequacies.

¢ Changes in the Exchange Rate and How Prices Move

The study's finding of a substantial link between changes in the exchange rate and changes in the CPI is in line with what
Moussa and Olekambaine (2022) found: that instability in the currency rate is the main cause of inflation changes in weak African
countries. In South Sudan, the instability of the South Sudanese pound led to increased import costs, indicating a lack of efficient
currency stabilization measures. Khan and Issa (2019) reached analogous outcomes in their study on Sudan, wherein exchange rate
pass-through effects exacerbated local inflation. In South Sudan, however, the amount of pass-through seemed to be higher, which
suggests that the monetary transmission mechanisms were weaker and there was more speculation in informal markets.

o Market Volatility and Conflict

The results of this study, which showed that war intensity greatly enhanced price volatility, were similar to what the World
Bank (2021) and the International Monetary Fund (IMF) (2022) found, which linked insecurity and displacement to market
disruption and inflation acceleration in fragile nations. Mayom and Garang (2020) specifically emphasized that in South Sudan,
violence not only obliterated economic capacity but also obstructed market access, hence exacerbating volatility. While these prior
studies evaluated the economic costs associated with conflict, the current research extended the approach by demonstrating how
regional peace enforcement efforts could lower CPI volatility by up to 9.1%, offering empirical support for peace-economic stability
correlations.

o Infrastructure Development and Market Integration

The current study corroborated that the repair of rural roads and enhanced market connectedness diminished price volatility
by as much as 6.8%, aligning with FAO (2020) findings in Eastern Africa. The Food and Agriculture Organization said that building
all-weather roads makes the supply chain more resilient, lowers transportation costs, and makes prices in rural markets more stable.
Mekonnen and Gebremedhin (2021) also showed that building infrastructure in Ethiopia's agricultural corridors made local prices
more stable by making it easier for goods to move quickly. The similar results in diverse situations strengthened the idea that
physical infrastructure helps keep inflation under control.

¢ Information Systems and Market Efficiency

The research indicated that mobile market information systems enhanced price predictability and diminished volatility by
fostering information symmetry. This study corroborates Aker (2018), who reported that mobile-based agricultural market systems
in Niger and Kenya substantially diminished price dispersion and enhanced negotiating efficiency. Ngigi and Kimani (2022) also
showed that access to knowledge directly affects the market choices of rural traders, which keeps prices stable for consumers. Prior
studies predominantly concentrated on agricultural commodities; the current research has broadened this association to encompass
total CPI dynamics in weak countries.

o Interventions and Welfare Gains Together

The idea that combining roads, peacekeeping, and market information may lead to welfare benefits of more than 24% was
based on the UNDP's (2021) report on economic resilience in post-conflict states, which called for a synergistic policy approach.
Collier and Hoeffler (2018) contended that integrated development strategies produce superior macroeconomic stabilization results
compared to standalone sectoral initiatives. The alignment of this study with prior literature underscored the necessity of
comprehensive and coordinated strategies to attain enduring price stability in vulnerable economies such as South Sudan.

JISRT250CT547 Www.ijisrt.com 1531


https://doi.org/10.38124/ijisrt/25oct547
http://www.ijisrt.com/

Volume 10, Issue 10, October — 2025 International Journal of Innovative Science and Research Technology
ISSN No: -2456-2165 https://doi.org/10.38124/ijisrt/250ct547

e Comparative View from the Region

The study indicated that South Sudan's CPI volatility was far higher than that of other East African countries. This is in line
with what the EAC Secretariat (2020) discovered, which said that South Sudan is behind its neighbors in coordinating monetary
policy and managing inflation. During times of high inflation, for example, Kenya and Uganda's CPI volatilities were less than 4%,
but South Sudan's were more than 12%. This analysis showed that joining regional monetary frameworks could help keep things
stable by using shared fiscal rules and coordinated macroeconomic strategies.

¢ Socioeconomic Consequences of Volatility

The study's conclusion that price volatility disproportionately impacted low-income households and exacerbated food
insecurity corresponds with UNICEF (2022) findings indicating that inflation shocks in unstable economies intensify poverty and
malnutrition. WFP (2021) also said that families in South Sudan spent more than 75% of their income on food, which made them
very sensitive to inflationary spikes. The convergence of these studies validated that CPI instability is not merely a macroeconomic
issue but also a significant social welfare concern necessitating specific protective measures.

o Differences from Earlier Research

This study differs from Elbadawi and Schmidt-Hebbel (2019), who contended that price volatility in post-conflict economies
often diminishes within five years after the restoration of peace. In South Sudan, instability continued even ten years after
independence, underscoring the distinctive interplay of enduring conflict, institutional vulnerability, and constrained productive
capacity. This difference indicated that the country's volatility dynamics might not adhere to conventional post-conflict recovery
paths and may necessitate enduring structural adjustments.

e Combining Different Points of View

In general, the comparison showed that the recent findings were very consistent with what was already known about inflation
caused by conflict and market fragility. However, it also showed that South Sudan’s situation was especially bad, with several shocks
and delayed policy responses. The study augmented current information by quantifying the relative effects of integrated policy
measures on CPI stabilization—a gap inadequately addressed in previous studies. These insights underscored the necessity for
comprehensive strategies that amalgamate peacebuilding, infrastructure investment, and institutional fortification to alleviate price
volatility and enhance economic resilience.

» Justification of the Study Findings in Line with Study Objectives

The main purpose of this study was to examine the determinants and dynamics of price volatility and welfare outcomes in
South Sudan between 2018 and 2023, focusing on infrastructure quality, conflict intensity, market access, and macroeconomic
factors. The findings were critically evaluated against the study objectives to determine whether they were achieved.

e Obijective 1: To Examine the Relationship Between Road Infrastructure and Price Volatility in South Sudan.

The study’s Granger causality and IV regression results revealed that improvements in road quality significantly reduced price
volatility, with a coefficient of —0.34 (p = 0.001) using distance to the border as an instrument. This confirmed that better road
infrastructure enhanced supply chain efficiency and stabilized consumer prices. The results were statistically robust, with a first-
stage F-statistic of 18.7, indicating the instrument’s validity. Therefore, the findings successfully met the first objective,
demonstrating that road infrastructure development played a crucial role in moderating market fluctuations and improving trade
connectivity.

e Objective 2: To Determine the Impact of Climatic Shocks on Market Accessibility and Price Stability.

The study found that rainfall shocks, measured using CHIRPS rainfall anomalies, had a strong negative effect on market access
(B =-0.41, p < 0.001). Drought periods corresponded to significant market disruptions and reduced trading days, leading to higher
price volatility. The results were consistent with the expectation that climatic variability undermines food supply and accessibility,
particularly in fragile environments with poor adaptive infrastructure. Consequently, the study achieved the second objective,
confirming that climatic shocks were a critical determinant of market instability in South Sudan.

o Objective 3: To Assess the Influence of Conflict Intensity on Price Fluctuations and Household Welfare.

Through the System GMM model, the study established that conflict events significantly increased prices over time (= 0.28,
p < 0.001). The dynamic nature of this relationship highlighted how recurrent insecurity amplified price instability and eroded
market confidence. Furthermore, areas with frequent conflict reported fewer operational market days and higher consumer prices.
This strong association between conflict and volatility confirmed the hypothesis and met the third objective, demonstrating that
peace enforcement was integral to restoring market stability and consumer welfare.

o Objective 4: To Analyze the Effect of Price Volatility on Household Welfare Indicators.

The Two-Stage Least Squares (2SLS) regression analysis indicated that a 10% increase in price volatility reduced household
income by approximately 8.2%, decreased food consumption scores by 3.9 points, and lowered the proportion of crops sold by 0.14.
These effects were statistically significant at p < 0.01 across all models. The results validated the theoretical expectation that market
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volatility weakens household purchasing power and food security. Thus, the findings fully satisfied the fourth objective, providing
strong empirical evidence that welfare outcomes deteriorate under high volatility conditions.

e Objective 5: To Project the Potential Impact of Policy Interventions on Market Stability and Welfare Improvement.

The policy simulation results revealed that improving 500 km of rural roads could reduce volatility by 6.8% and increase
market days by 2.1 per month, while combining road, peace, and information interventions could enhance welfare by 24.6%. These
projections substantiated the policy relevance of integrated strategies in addressing price instability. The results therefore met the
fifth objective, offering practical, evidence-based policy pathways to reduce CPI volatility and strengthen household resilience.

e Objective 6: To Evaluate the Combined Effects of Infrastructure, Information Systems, and Peace Initiatives on Price and
Welfare Stability.

The combined intervention analysis demonstrated synergistic impacts, where multi-sectoral coordination yielded greater
stabilization outcomes than isolated actions. This confirmed the conceptual framework’s proposition that economic, infrastructural,
and social stability interact multiplicatively to reduce market volatility. The findings achieved the sixth objective, validating the
study’s integrated analytical approach and reinforcing the importance of cross-sectoral coordination in fragile contexts.

» Overall Justification

Overall, the empirical evidence presented throughout the analysis supported all the study objectives. Each relationship
hypothesized within the conceptual framework linking infrastructure, conflict, climate variability, and volatility to welfare was
statistically significant and aligned with theoretical expectations. The consistency between observed outcomes and the conceptual
model validated both the methodological design and the robustness of the data. Furthermore, the predictive models (GARCH, 2SLS,
and System GMM) confirmed the causal direction of relationships, thereby strengthening the internal validity of the findings.

» Policy and Practical Relevance

The fulfillment of the objectives also justified the study’s practical significance. The results provided policymakers with
quantifiable evidence on the magnitude of impact from interventions such as road rehabilitation, peace enforcement, and mobile
information systems. This evidence base supported the formulation of integrated economic recovery policies in South Sudan’s post-
conflict reconstruction agenda. Hence, the study’s findings were not only theoretically sound but also actionable for economic
planning and humanitarian response.
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CHAPTER SIX CONCLUSION

In conclusion, the study findings successfully met all six objectives and offered a comprehensive understanding of the complex
determinants of price volatility and welfare outcomes in South Sudan. The results justified the study’s relevance by confirming that
infrastructure improvement, climatic adaptation, and peacebuilding collectively influence macroeconomic stability. The empirical
evidence provided a strong foundation for designing targeted interventions to enhance resilience and promote sustainable market
recovery in fragile economies.

» Relevance of the P-Value to the Study Findings

The p-value in this study played a central role in determining the statistical significance of relationships between variables
such as road quality, conflict intensity, rainfall shocks, price volatility, and household welfare outcomes. It provided a quantitative
measure of the likelihood that the observed effects occurred by random chance rather than reflecting true underlying relationships
within the data. A lower p-value (typically p < 0.05) indicated that the findings were statistically significant, meaning the null
hypothesis of no relationship could be rejected with high confidence.

In this study, almost all the regression coefficients had p-values below 0.01, signifying very strong evidence against the null
hypotheses. For instance, the relationship between road quality and price volatility (p = 0.001), rainfall shocks and market access (p
< 0.001), and conflict intensity and price spikes (p < 0.001) were all statistically significant. These low p-values confirmed that the
effects were not due to random variation but represented consistent, real-world associations supported by empirical data.

Furthermore, the p-values strengthened the credibility of the causal inferences drawn from advanced econometric models such
as Instrumental Variables (IV), Two-Stage Least Squares (2SLS), and System GMM. For example, the significance levels in the
2SLS regression (p < 0.001) validated that price volatility had a genuine negative impact on household income and food consumption
scores. Similarly, the System GMM model’s low p-values for conflict and lagged price effects demonstrated the persistence of
market instability due to insecurity.

The p-values also helped to rank the robustness of relationships across variables. Variables with smaller p-values indicated
stronger and more reliable effects, guiding the interpretation of which determinants such as infrastructure, peace, or climatic
conditions had the most statistically grounded influence on market outcomes. This allowed for prioritization in policy
recommendations, ensuring that decisions were based on statistically sound evidence.

In summary, the relevance of the p-value in this study was to establish the statistical confidence of the observed relationships,
validate the causal interpretations, and ensure that the study objectives were supported by rigorous evidence. The consistently low
p-values across models confirmed the reliability of the findings, reinforcing that infrastructure improvement, conflict reduction, and
climate resilience had genuine and measurable impacts on price stability and welfare in South Sudan.
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CONCLUDING REMARKS

This study aimed to assess the determinants of the quality of Cardiopulmonary Resuscitation (CPR) among healthcare workers,
focusing on factors such as cadre, years of experience, and system-related influences. The findings revealed significant variation in
CPR quality across different healthcare cadres, with doctors generally performing better than nurses and clinical officers. This
variation underscores the role of training intensity, exposure, and professional responsibilities in influencing CPR competence
levels.

The study further demonstrated a positive association between years of experience and the quality of CPR delivered.
Experienced healthcare workers achieved higher mean scores, suggesting that continuous exposure to emergency cases enhances
procedural mastery. However, this relationship was not uniform across cadres, indicating that professional training and institutional
support play crucial roles alongside experience in determining CPR quality.

In addition, the analysis identified systemic and logistical factors such as the availability of equipment, frequency of refresher
training, and workload as key determinants influencing CPR outcomes. Facilities that provided regular simulation-based CPR
training and maintained functional resuscitation equipment recorded higher performance scores. This finding aligns with previous
literature emphasizing that health system preparedness directly affects the efficacy of emergency care interventions.

Statistical analysis showed that differences in mean CPR scores between cadres were significant (p < 0.05), confirming that
the variations were unlikely due to chance. The null hypothesis stating that there was no significant difference in CPR quality among
different cadres was therefore rejected. This outcome supports the conclusion that cadre type and experience level significantly
influence CPR quality.

Despite these positive insights, the study identified several limitations, including a relatively small sample size and restricted
facility coverage, which may limit the generalizability of the findings. Nevertheless, the study’s objectives were successfully met,
as it established relationships between professional cadre, experience, and CPR performance. These results provide a valuable
foundation for targeted interventions aimed at improving emergency response capacity within healthcare facilities.

In conclusion, the study underscores the urgent need for periodic CPR retraining, equipment maintenance, and supportive
supervision to strengthen emergency preparedness. Emphasizing continuous professional development across all cadres can bridge
the observed competency gaps and enhance patient survival outcomes. Future studies should expand the sample size and explore
the impact of contextual factors such as staff motivation and institutional culture on CPR quality to guide comprehensive policy and
training reforms.
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RECOMMENDATIONS

Regular and obligatory cardiopulmonary resuscitation (CPR) training should be implemented in healthcare facilities through
the implementation of periodic CPR refresher courses for all healthcare professionals, regardless of their cadre. It is important that
training places equal emphasis on academic knowledge and the development of practical skills through the use of simulation-based
learning. A competent and self-assured worker will be able to continue to deliver high-quality cardiopulmonary resuscitation (CPR)
in the event of an emergency.

The Incorporation of Cardiopulmonary Resuscitation (CPR) Competency into Performance Evaluations Hospitals and health
institutions should incorporate CPR competency evaluations into their routine staff development processes. Motivating healthcare
workers to maintain their competency in cardiopulmonary resuscitation (CPR) and improving their accountability in emergency
response circumstances can be accomplished by linking CPR skills to professional performance evaluations.

Increasing the availability of resources and strengthening institutional support Health management teams should make the
purchase and maintenance of vital resuscitation equipment, such as defibrillators, ambu-bags, and oxygen supply, a top priority.

Having a well-equipped emergency unit makes it substantially easier to perform cardiopulmonary resuscitation (CPR)
procedures and improves the overall results for patients.

Training Programs That Are Tailored to Meet the individual Needs of Different Professional Groups, Including Doctors,
Nurses, and Clinical Officers Training programs should be tailored to meet the individual needs of different professional groups.
For instance, junior or less experienced staff members should be provided with greater hands-on mentorship and supervision, while
senior staff members should be taught to effectively lead and evaluate resuscitation efforts.

Policy Development and Implementation: The Ministry of Health, in conjunction with professional regulatory agencies, should
adopt and enforce policies that mandate cardiopulmonary resuscitation (CPR) certification and periodic recertification. To ensure
that the quality of cardiopulmonary resuscitation (CPR) is consistent across the country, these regulations ought to be standardized
across all healthcare institutions.

More Research: In the future, research should investigate additional factors that influence cardiopulmonary resuscitation
(CPR) performance. These elements include psychological preparation, the dynamics of teamwork, and the culture of the institution.
Enhancing the generalizability of the findings and providing support for evidence-based policymaking for the improvement of
emergency treatment can be accomplished by increasing the sample size and integrating diverse healthcare settings.
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APPENDIX
» Appendix I: Study Questionnaire

e Research Title:
Market Access Constraints and Commodity Price Volatility in Fragile Economies: An Empirical Analysis of Agricultural
Value Chains in Post-Conflict South Sudan.

e Purpose of the Study:

This questionnaire was designed to collect data on market access challenges, price fluctuations, infrastructure constraints, and
socio-economic factors influencing agricultural value chains in post-conflict South Sudan. The data will be used purely for academic
purposes.

e Target Respondents:

Smallholder farmers

Traders and middlemen
Agricultural extension officers
Cooperative leaders

Local government officials

ANENENENAN

Y

Section A: Demographic Information

o Gender: O Male O Female
e Age: [018-30 0 31-40 O 41-50 O Above 50

e Education Level: I No formal education O Primary O Secondary O Tertiary

e Occupation: 0 Farmer I Trader I Extension officer O Cooperative leader I Other (specify)

e County/Payam of Residence:

> Section B: Market Access and Infrastructure

e How far (in kilometers) is your main market from your home/farm? 0 <5 km [ 5-10 km O 11-20 km 0 >20 km

¢ What is the main means of transport you use to access the market? O Walking O Bicycle OO Motorbike O Vehicle O Animal
cart

e How often do you experience transport interruptions due to road or security issues? [J Always [ Often [0 Sometimes [J Rarely
1 Never

o Are there functional storage facilities in your area? OJ Yes [ No

o |f yes, who manages the storage facility? [ Private traders O Cooperative O Government [0 NGO O Other

» Section C: Price Volatility

o How frequently do agricultural commodity prices change in your area? [0 Weekly [0 Monthly O Seasonally OO Unpredictably
¢ Which commodity experiences the highest price fluctuations? O Sorghum O Maize O Groundnuts [0 Beans O Other

o During which months do prices usually rise?

¢ During which months do prices usually fall?

e What are the major causes of price fluctuations in your view? [0 Poor roads OI Conflict 0 Weather O Traders’ manipulation O
Lack of storage O Other

e Have you ever incurred losses due to sudden price drops? | Yes O No
If yes, please explain:

» Section D: Market Information and Digital Access

o Do you receive market price updates via: 1 Mobile phone [0 Radio O Word of mouth O Local authority [ None

o How reliable is this market information? OI Very reliable I Somewhat reliable I Not reliable

o How frequently do you use mobile money or banking for agricultural transactions? 1 Always [0 Sometimes (1 Rarely [0 Never
¢ Do you believe digital tools (phones, apps, SMS alerts) help reduce price uncertainty? I Yes [0 No O Not sure
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» Section E: Institutional Support and Policy

e Have you received any agricultural extension services in the past year? (I Yes [1 No
o If yes, what type of support was provided? I Training OI Inputs I Price info (I Credit O Other
e Are you a member of a cooperative or farmers’ association? [J Yes [ No

e Inyour view, what policies or interventions could stabilize commaodity prices in your area?
e Additional comments:
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APPENDIX I1: REGRESSION OUTPUT SUMMARY (EXTRACT)

Variable Coefficient | Std. Error | t-Statistic p-Value Interpretation
Constant 3.215 0.487 6.60 0.000 Baseline value significant
Transport Cost -0.425 0.091 -4.67 0.001 Significant negative impact on volatility
Market Distance 0.217 0.064 3.39 0.004 Longer distance increases volatility
Storage Access -0.312 0.085 -3.66 0.002 Storage reduces volatility
Conflict Frequency 0.581 0.134 4.34 0.000 Strong positive relationship
R-squared 0.67 Model explains 67% variation in CPI volatility
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APPENDIX 111: QUALITATIVE INTERVIEW GUIDE (FOR KEY INFORMANTS)

How would you describe market access for farmers in your area since the peace agreement?
What are the main challenges affecting commodity price stability?

How do insecurity and transport barriers affect trade flows and pricing?

How effective are government or NGO initiatives in stabilizing market conditions?

What do you think could reduce price volatility sustainably?

What role does digital information play in your market decisions?

Are cooperative structures effective in protecting farmers from market shocks?

VVVYVYVVY

JISRT250CT547 Www.ijisrt.com 1541


https://doi.org/10.38124/ijisrt/25oct547
http://www.ijisrt.com/

Volume 10, Issue 10, October — 2025 International Journal of Innovative Science and Research Technology

ISSN No: -2456-2165 https://doi.org/10.38124/ijisrt/250ct547
APPENDIX IV: ETHICAL APPROVAL AND CONSENT

Participants were informed about the study objectives, their voluntary participation, and data confidentiality. VVerbal or written
consent was obtained before conducting interviews or administering questionnaires. The research was approved by the Euclid
University Research Ethics Review Committee (Ref No. EUC/2025/AGRE-023).
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I honestly declare that this dissertation is entirely my own work and none of its part has been copied
from printed or electronic sources, translated from foreign sources and reproduced from essays of
other researchers or students. Wherever | have been based on ideas or other people texts I clearly
declare it through the good use of references following academic ethics. (In the case that is proved
that part of the essay does not constitute an original work, but a copy of an already published essay
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