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Abstract

This study investigates the impact of exchange rate fluctuations on food security in Rwanda,
focusing on the short-term and long-term effects on key food security indicators, including
unemployment and interest rates. Using panel data analysis from 1990 to 2022, the research reveals
that exchange rate volatility significantly influences food security, particularly through its effects
on unemployment and interest rates. The findings highlight that a depreciating exchange rate
exacerbates food insecurity by increasing the cost of food imports, raising interest rates, and
reducing household purchasing power due to higher unemployment. The analysis underscores the
need for policy interventions to stabilize the exchange rate, enhance domestic agricultural
production, and strengthen the resilience of the financial sector. Recommendations include
maintaining exchange rate stability through targeted monetary and fiscal policies, investing in
agricultural infrastructure to boost domestic food production, and implementing social protection
programs to mitigate the adverse effects of unemployment on food security. Additionally, the study
advocates for ongoing research and monitoring to inform policy decisions and adapt to evolving
economic conditions. By addressing these critical areas, Rwanda can mitigate the negative impacts
of exchange rate fluctuations on food security, ensuring a more stable and secure food supply for
its population. The study contributes to the broader understanding of the complex relationship
between macroeconomic variables and food security in developing countries, offering practical

solutions for policymakers to enhance food security in the context of exchange rate volatility.

Key words: Exchange rate fluctuations, Food security.
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Chapter 1. General Introduction
1.0. Introduction
Although the Republic of Rwanda has made great strides toward economic growth and the

reduction of poverty, there are still issues with food security, particularly for the most vulnerable
rural residents. The bulk of the workforce in Rwanda is employed in agriculture, which contributes
significantly to the country's GDP. The standard of living and well-being of Rwandan households
can be significantly impacted by changes in food prices and agricultural productivity(Ayittey,
2017).

The volatility of exchange rates is one important factor affecting Rwanda's food security. The
dynamics of trade, monetary policy decisions, and world economic conditions are just a few of the
variables that can cause the Rwandan franc (RWF) to fluctuate in value relative to other major
international currencies. Since Rwanda mainly depends on imports to meet its domestic food
needs, especially for staples like rice, wheat, and cooking oil, these exchange rate fluctuations may
have an effect on the price of imported food items. Exchange rate fluctuations can also have an
impact on Rwanda's agricultural exports' profitability and competitiveness, which could make the
country's problems with food security worse by lowering farmer incomes and productivity (IMF,

2022).

Policymakers, researchers, and development practitioners must comprehend how exchange rate
fluctuations affect Rwanda's food security (Huber-Lee et al., 2023). Understanding how changes
in exchange rates affect food security indicators like food prices, household incomes, nutritional
outcomes, and agricultural productivity can be obtained by looking at this relationship. These
understandings are crucial for creating successful policy interventions that will increase Rwanda's

food security, livelihoods, and economic resilience (IMF, 2022).

Using a Vector Autoregression (VAR) modeling approach, this study aims to examine the effect of
exchange rate fluctuations on food security in Rwanda. Through the use of VAR analysis, we hope
to provide a more nuanced understanding of the mechanisms through which exchange rate
volatility influences food security outcomes by capturing the dynamic interactions between
exchange rates and food security indicators over time. With a focus on evidence-based policy
recommendations and rigorous empirical analysis, this research seeks to support Rwanda's

ongoing efforts to address issues related to food security and sustainable development.



2.1. Background of the Study
Even after undergoing a dramatic economic shift in recent years, Rwanda, an East African

landlocked nation, continues to face difficulties with food security. Much of the population is still
at risk of food insecurity despite progress made in reducing poverty and growing the economy,
especially in rural areas where agriculture is the main source of income. Rwanda's GDP is largely
derived from agriculture, which also employs the vast majority of its labor force. Nonetheless, the
industry is vulnerable to a number of risks and vulnerabilities, such as market volatility, land

degradation, and climate change (Danso-Abbeam et al., 2021).

The volatility of exchange rates is one important factor affecting Rwanda's food security. The value
of the Rwandan franc (RWF) varies compared to other major world currencies, which can affect
the price of imported food, inputs for agriculture, and export revenue (Huber-Lee et al., 2023).
Rwanda's domestic food needs are largely met by imports, particularly for staples like rice, wheat,
and cooking oil (Kuperman, 2000). As a result, changes in exchange rates may have a significant
impact on the availability, accessibility, and consumption of food, which may have an adverse

effect on Rwandan households' standard of living (Niragire et al., 2022).

Comprehending the intricate correlation between fluctuations in exchange rates and food security
is imperative for the successful development and implementation of policies (Hassan, 2022). Prior
studies have examined the wider factors influencing food security in Rwanda; however, there is a
dearth of empirical data regarding the precise influence of fluctuations in exchange rates on crucial
indicators of food security (Kuperman, 2000). By performing a thorough analysis with the use of
sophisticated econometric techniques, particularly Vector Autoregression (VAR) modeling, this
study seeks to close this gap. The study looks at the dynamic relationships between exchange rates
and the results of food security with a focus on Rwanda (Manirambona et al., 2021). The study
intends to provide a deeper understanding of how exchange rate volatility affects Rwandan food

security through the use of VAR modeling (Baraka et al., 2022).

2.2. Problem Statement
Notwithstanding Rwanda's endeavors to enhance food security, susceptibilities endure, and

fluctuations in exchange rates may jeopardize the nation's advancement in this domain (Umoru et
al., 2023). It is still unclear how exchange rate volatility affects measures of food security like food

costs, household incomes, nutritional results, and agricultural output (Nsabimana et al., 2020).



Policymakers' capacity to create focused interventions to lessen the negative effects of exchange
rate fluctuations on vulnerable populations is hampered by this lack of empirical evidence

(Wibowo et al., 2023).

The literature that is currently available on exchange rate fluctuations and food security frequently
ignores the unique dynamics and context of Rwanda in favor of focusing on larger macroeconomic
relationships (IMF, 2022). Furthermore, prior research frequently uses aggregate-level data or
oversimplified modeling techniques, which makes it difficult to understand the complex and

dynamic relationship between exchange rates and food security outcomes (IMF 2022).

Therefore, in order to fully examine the effects of exchange rate fluctuations on food security in
Rwanda, rigorous empirical research utilizing advanced econometric techniques such as VAR
modeling is desperately needed. This research aims to inform evidence-based policy formulation
and support Rwanda's sustainable development goals by offering solid evidence and insights into

the mechanisms through which exchange rate volatility affects food security outcomes

.1.3. Research Objectives
This study aims specifically to:

1) Examine the immediate and long-term impacts of changes in exchange rates on important
measures of Rwanda's food security.
2) Determine the channels of transmission via which fluctuations in exchange rates impact

Rwanda's food security results.

1.4. Research Questions
This study attempts to answer the following research questions:

1) What effects do changes in exchange rates have on Rwandan food prices, nutritional
outcomes, and agricultural production?
2) What are the mechanisms by which fluctuations in exchange rates impact the nation's food

security outcomes?
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1.5. Limitations of the Study
External factors: Results related to food security may also be influenced by other external factors

that are outside the purview of this study, such as global market trends and climatic conditions.

Methodological restrictions: VAR modeling has built-in restrictions and presumptions that need to
be taken into account, even though it offers insights into the dynamic interactions between

variables.

1.6. Organization of the Study
An overview of the research background, problem statement, objectives, and research questions

can be found in the first chapter on general introduction. In order to offer theoretical and empirical
insights, the second chapter concentrates on a review of the literature on exchange rate fluctuations,
food security, and related subjects. The third focuses on the methodology, outlining the data
sources, analytical methods, and research design, which includes the VAR modeling strategy. The
VAR analysis's results are presented in the fourth, along with their implications for Rwanda's food
security. Discussion of Policies and Suggestions, examines the results in light of the body of
existing literature and makes recommendations for concrete policy measures to strengthen the
resilience of food security. Briefly summarize the main findings, their ramifications, the study's

contributions, and potential directions for future research in your concluding remarks.
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Chapter 2. Literature Review
2.0. Introduction
Food security is significantly impacted by changes in exchange rates. Research has indicated that

fluctuations in exchange rates have an adverse impact on international trade flows, potentially
leading to detrimental effects on global food supply chains (Steinbach, 2023). It has also been
discovered that shocks to the price of crude oil and exchange rates both raise the cost of food, with
the impact of oil price shocks being larger than that of exchange rate shocks (Aminah, 2022). The
Consumer Price Index (CPI) of Agri-food and exchange rate change have an inverse relationship,
meaning that a high exchange rate reduces consumers' purchasing power (El et al., 2022). Food
security may suffer from price volatility in global commodity markets, which is partially caused
by exchange rates, especially for low-income populations. For vulnerable populations, price spikes
and misguided policy responses can make food insecurity worse (Naylor & Falcon, 2010).
Exchange rate volatility affects the security markets as well; in certain BRICS nations, it has a

positive impact on bond yields and equity returns (Bonga-Bonga, 2020).

2.1. Theoretical Literature Review
2.2.1. Exchange Rate Volatility and Food Prices

Exchange rate fluctuations can impact food prices, as explained by theoretical frameworks like the
purchasing power parity (PPP) theory and the exchange rate pass-through (ERPT) mechanism
(Chevillon & Mignon, 2004). PPP theory states that changes in exchange rates should affect the
relative costs of goods, including food, and thus affect domestic prices. The ERPT mechanism
investigates the extent to which changes in exchange rates impact domestic prices in more detail
(Obansa & Obansa, 2018). Theoretical research indicates a negative correlation between foreign
trade flows and exchange rate volatility, which would have a detrimental effect on the world's food
supply chains (Hasan & Masih, 2018). It can be difficult for policymakers to stabilize food
inflation when exchange rate fluctuations, which are influenced by external factors like supply and
demand for currencies, result in asymmetric short-run effects on food prices (Emmanuel, 2014).
Furthermore, poor policies intended to stabilize prices worsen the effect of exchange rate volatility
on food prices by increasing volatility and food insecurity among vulnerable populations
(Steinbach, 2021). Additionally, empirical data highlights the negative effects of exchange rate

shocks on food prices in commodity-exporting countries by showing how exchange rate variations,
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when combined with interest rate fluctuations, positively affect food commodity prices in African

countries (Naylor & Falcon, 2010).
2.2.2. Impact of Exchange Rates on Agricultural Production

The competitiveness hypothesis and the J-curve theory are two theoretical models that contend
that changes in exchange rates can affect input costs, export competitiveness, and farmer incomes,
all of which have an impact on agricultural production (Mendis, 2016). A rise in the value of the
home currency could make agricultural exports less profitable, while a decline in value could make
exports more competitive but also increase input costs, which could affect production choices

(Husain, 2018).

One important factor that is influenced by a number of macroeconomic variables is the effect of
exchange rates on agricultural production. Exchange rate misalignment has a substantial impact
on imported goods, including agricultural products, according to studies (Asma Fiaz et al., 2023).
Furthermore, research on the connection between exchange rates and agricultural exports has
shown that changes in exchange rates have a favorable effect on agricultural exports from Nigeria
(Bocock, 2006). Additionally, research has been done on the impact of exchange rates on foreign
direct investment in the agriculture sector, showing both positive and negative correlations with
factors like GDP and money supply (Okafor & Isibor, 2021). Both inflation and interest rates are
important; research indicates that inflation hurts the agriculture industry, but interest rates might

not have a big impact (Olufemi et al., 2022).
2.2.3. Transmission Channels of Exchange Rate Effects on Food Security

Exchange rate fluctuations have the potential to impact food security through multiple
transmission channels, as highlighted by theoretical frameworks (Headey & Fan, 2010). These
include impacts on trade balances, macroeconomic stability, farmers' and consumers' income, and
direct effects on food prices. To lessen the negative effects of exchange rate volatility on food
security, policymakers must have a thorough understanding of these transmission channels in order

to develop appropriate policy responses (Ngaruko et al., 2019).

Important insights are revealed by the theoretical literature on the transmission channels of
exchange rate effects on food security, which focuses on factors like inflation, interest rates,

income, and food security. Research suggests that fluctuations in exchange rates have an adverse
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effect on global trade flows (Li Fei, 2012), impacting the security of food. Furthermore, changes
in exchange rates can cause shocks in the world's food markets to spread through trade relations,
which can be especially detrimental to developing nations (Steinbach, 2021). Additionally,
research highlights how critical it is to comprehend how economic shocks spread, including how
exchange rates affect important macroeconomic indicators like GDP, public debt, and exchange
rates (Galoyan & Hovsepyan, 2023). The complex interactions among exchange rates, economic
shocks, and food security are highlighted by these findings, underscoring the necessity of thorough

analysis to reduce risks and improve the resilience of the world's food supply chains.
2.2. Empirical Literature Review
2.2.1. Impact of Exchange Rates on Food Prices

Numerous nations' empirical research has looked at the connection between food prices and

exchange rates (Chevillon & Mignon, 2004; Obansa & Obansa, 2018; Kumar & Suresh, 2019).

Research has indicated that fluctuations in exchange rates can have a negative impact on the cost
of food (K&se & Unal, 2022). Furthermore, there is a complex relationship between exchange rates
and food prices, with some countries benefiting from fluctuations in exchange rates (Umoru &
Amedu, 2022). Furthermore, in countries that export commodities, where terms of trade
fluctuations can result in unstable exchange rates, the impact of exchange rates on food prices is
especially significant (Steinbach, 2021). The study highlights how crucial it is to comprehend how
food prices and exchange rates interact in order to create effective inflation control measures (Bala
& Abdullahi, 2019). The literature, taken as a whole, emphasizes the necessity of comprehensive
strategies that take exchange rate fluctuations into account as a major factor in determining food

prices in different regions (Rehman & Chisti, 2020).
2.2.2. Effects of Exchange Rates on Agricultural Production

There is conflicting empirical data regarding how exchange rates affect agricultural productivity
(Mendis, 2016; Husain, 2018; Headey & Fan, 2010). According to studies, changes in exchange
rates can cause shifts in the excess supply and demand between nations in the global market, which
can have an impact on trade in agricultural products (Bocock, 2006). It has been discovered that
real exchange rate increases lower export volumes and the likelihood of reaching target markets

(Mao, 2019). Furthermore, it has been discovered that positive exchange rate shocks have a
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negative impact on agricultural investment, whereas negative exchange rate shocks have a positive
one (Baghestany & Sherafatmand, 2019). Compiling de-identified data on specific commodities
is crucial to comprehending the extent to which exchange rates impact agricultural trade
(Yanikkaya et al., 2013). Regarding India, there is a long-term, unidirectional causal relationship
between agricultural exports and the foreign exchange rate of the nation (Sinha & Partha Pratim

Sengupta, 2017).
2.2.3. Transmission Channels of Exchange Rate Effects on Food Security

Research examining the pathways through which exchange rate impacts affect food security have
brought attention to the significance of elements like market structure, trade openness, and

governmental regulations (Ngaruko et al., 2019).

The effect of exchange rate fluctuations on inflation and the ensuing consequences for food
security have been the subject of numerous studies. Chen and Li (2019) examined the dynamic
relationships between food security, inflation, and exchange rates in developing nations using a
Vector Autoregression (VAR) model. According to their research, lower exchange rates raise
import costs, which exacerbates inflationary pressures and food insecurity, especially for
disadvantaged groups. Similarly, Karim and Asim (2018) used a structural VAR model to
investigate how Pakistan's inflation and food security are affected by changes in the country's
exchange rate. Their findings suggest that changes in exchange rates have a considerable trickle-

down effect on domestic prices, increasing food inflation and worsening food security conditions.

The literature on how changes in exchange rates affect food security places special emphasis on
the direct and indirect ways that changes in exchange rates affect the availability, accessibility, and
consumption of food. De Schutter (2013) emphasized how vulnerable populations experiencing
food insecurity are to fluctuations in exchange rates, especially in low-income nations that depend
significantly on food imports. Furthermore, Reardon et al. (2018) carried out a cross-national
analysis to look at the connections between agricultural trade policies, exchange rates, and the
results of food security. Their research showed that changes in exchange rates have an impact on
the competitiveness of agricultural imports and exports, which in turn has an impact on domestic

food access and availability.
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Changes in exchange rates have a profound effect on trade dynamics and food security, especially
in nations where the supply of food is largely dependent on foreign markets. Ahmed and Azid
(2017) examined the connection in a few Asian nations between exchange rate volatility,
agricultural trade openness, and food security. Similarly, Kilic et al. (2016) investigated how
exchange rate policies affect the results of food security in Sub-Saharan Africa. These studies
highlight the importance of exchange rate stability as a critical factor influencing food security,

especially in areas where the supply of food is largely dependent on international trade.

When it comes to mediating the relationship between exchange rate fluctuations and food security
outcomes, income levels are vital. Focusing on the income channel, Haggblade et al. (2019)
examined how changes in exchange rates affected Malawian households differently in rural and
urban areas. Moreover, Osabohien and Odebiyi (2017) examined how Nigerian household welfare
and food security were affected by exchange rate volatility's effects on income. These studies
underline the necessity of focused policy interventions to reduce income-related vulnerabilities
and emphasize the significance of income dynamics in determining the transmission channels of

exchange rate effects on food security.
2.3. Conceptual framework

The impact of exchange rate fluctuations on food security in Rwanda remains a critical issue that
intertwines various economic indicators, including interest rates, unemployment, and overall
economic stability. The conceptual framework focuses on four key variables: exchange rate,
interest rate, unemployment, and food security. This streamlined approach aims to clarify the direct
and indirect relationships between these variables, thereby providing a more focused analysis of

how exchange rate dynamics influence food security in Rwanda.
Exchange Rate (ER)

Exchange rate fluctuations are central to this framework, as they directly affect the cost of imports
and exports, influencing the prices of goods, including essential food items. A depreciation in the
exchange rate typically makes imports more expensive, which can lead to higher food prices and
increased food insecurity. Conversely, an appreciation of the exchange rate might lower the cost
of imports but could also adversely affect domestic sectors that are in competition with cheaper

foreign goods, which might result in employment losses.
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Interest Rate (INTR)

Interest rates are a major factor in determining the cost of borrowing and are intimately related to
changes in exchange rates. High interest rates have the potential to draw in foreign capital, which
would increase the value of the local currency. They may, however, also raise the cost of borrowing
for consumers and companies, which could have a negative impact on economic activity and food

security by limiting access to reasonably priced credit for the production and acquisition of food.
Unemployment (UNEMP)

Unemployment is a critical variable in the framework, as it directly impacts household income and
purchasing power. High unemployment rates can exacerbate food insecurity by reducing the ability
of households to afford food. Exchange rate fluctuations can affect employment levels by
influencing the competitiveness of domestic industries. For instance, a weaker exchange rate might
boost export-oriented industries, potentially increasing employment, but could also lead to higher

import costs and job losses in sectors reliant on imported inputs.
Food Security (FS)

Food security is the ultimate outcome of interest in this framework. It is directly affected by the
other three variables exchange rate, interest rate, and unemployment. The framework posits that
exchange rate fluctuations, through their impact on prices, interest rates, and employment, can
significantly influence food security. Understanding these relationships is crucial for policymakers

aiming to ensure food security in the face of economic volatility.

Thus, income disparity may be harmful to a country's capacity for economic growth and
development (Agwu & Oteh, 2014). When income inequality increases, food security decreases
(Grzelak, 2017).
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Chapter 3. Methodology
3.0. Introduction

This study's methodology examines how changes in exchange rates impact Rwanda's food security
indicators using advanced econometric techniques, particularly Vector Autoregression (VAR)
modeling. The objective of this study is to offer significant perspectives on the intricate
relationships between exchange rates and food security outcomes by means of an extensive
analysis of various data sources, such as household income, agricultural productivity, food prices,
and nutritional outcomes. In order to guarantee the accuracy of the outcomes, the estimation
method employs statistical

3.1. Research Design

This study uses a quantitative research design to examine how changes in exchange rates affect
Rwanda's food security metrics. Econometric methods, specifically Vector Autoregression (VAR)
modeling, are employed in the study to investigate the dynamic connections between exchange
rates and food security results.

3.2. Data sources

Exchange rate information is one of the many sources from which data will be gathered: data on
the Rwandan franc's (RWF) quarterly exchange rate against major foreign currencies, sourced from
Rwanda's National Institute of Statistics. Food safety: Information obtained from the National
Institute of Statistics of Rwanda (NISR) and other pertinent government agencies about the costs
of staple foods (such as rice, wheat, and maize) in both retail and agricultural markets. NISR

interest rate data. The data set includes Q1 2006 and Q4 2023.

3.3. Variable Selection, definitions and measurement
The following variables will be included in the VAR model of the study: Endogenous variables

include interest rates and food security. Exchange rates are an exogenous variable.

Food Security: The availability, accessibility, and consumption of food within a specific
population or area are represented by this variable. It might include metrics like food production,

consumption trends, nutritional status, and obstacles to food access.
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An interest rate represents the portion of the principal that a lender charges a borrower for the use

of assets. The common way to express interest rates is as an annual percentage of the principal.

Exchange Rates: Exchange rates, which describe the value of one currency in relation to another,
are important in financial transactions and international trade. Changes in exchange rates can have
an impact on import prices, export competitiveness, and general economic stability. These factors
can then have an impact on food prices and the results of food security. The exchange rate used in

this study is expressed in Frw per US dollar.

Unemployment: Changes in exchange rates can have an impact on employment levels through
industries like manufacturing, services, and agriculture. These effects can then have an impact on

people's ability to afford food and contribute to food security.
3.4. Model Specification

The variables that have been chosen, their lag times, and any potential covariates will be used to
specify the VAR model. Information criteria (e.g., Akaike Information Criterion, Bayesian
Information Criterion) will be used to choose the lag length. We'll perform robustness checks to

make sure the model is valid and stable.

The VAR model internalizes the variables that will be investigated and determines the lag value in
order to investigate the dynamic relationship between the variables. This model can demonstrate
how changes in one variable impact other internal variables in the system, accurately illustrating

the relationship between variables. These are the equations that were examined in this study:

Yo =01Y i+ -+ 0,Yep + DX, + & where t = 1,2,--+,T,Y; is a k—spacial endageous colimn
vector, X; is an n—spacial exogenous variable, and p is a lag order, and @,, @;, @3, -+, @, and D
are coefficient matrices that need to be estimated, and ¢, is K as a disturbance term. The best lag
order should be determined using the AIC and SC rules prior to configuring the VAR model, and

stability analysis should be performed once more to ascertain whether the VAR model is

appropriate. Presuming the VAR (2) model is real:
Xe=A1 X+ A X +BiY  + BoY  +epy

Yt == C1Xf—i + CZXt—i + D1Yt—i + DZYC—i + €2t, t = 1, 2, oo ,T
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The iterative method is the primary means of achieving the impulse response analysis. Iteration
can be used to obtain X,, X1, X5, - and Yy, Y1, Y5, - when &; = 1, &, = 0. X shock is the cause of
all the data above. The sequence in which Y and X answered. The corresponding shock reflection

function can be obtained simultaneously when &; = 0 and &,= 1(Zhou, 2020).

By substituting the variables into the VAR model equations, as outlined by Zhou (2020), For my

research, the equations corresponding to the Vector Autoregression model are created.
ER, =6, + X, BiINTR;,  + X510 FSe_j+ X8 o1 VYm ERe—n + Yoy p UNEMP,_j + uy,
(1)

INTR, =6, + X B INTR;,_ + XK 0, FS;;+ XX 1 Vm ER—n + Yoy p UNEMP,_ +
+u,, (2)

FS; =063+ X B INTR;,_, + Xf10;FSi_; + Ye1Vm ERt—m + X} =1 px UNEMP;_;, +
Uz, 3)

UNEMP ; =65+ X1, BiINTR;,_ + X1 0;FSe; + X0 -1 Vm ERe—m +
2k=1Px UNEMP;_j + us,
“4)
ER: Exchange Rate
FS: Food Security
UNEMP: Unemployment
INTR: Interest rate

3.5. Stationarity teste

Because using non-stationary time series data modeling can lead to "pseudo regression" problems
and erroneous test results. In order to reduce the likelihood of "pseudo regression," the validity of
the first variable is evaluated using the ADF approach. The general expression of the model is as

follows:

Aye=a; +ay+(p—1D)yeg + X216 Ve + &
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According to the first theory, HO: € (t) = 1, where ¢ (t) is a white disturbance, arrangement Y is
unstable and contains a unit root. If the value of the F variable in the computation results is higher
than the boundary value, the empirical conclusion is to reject the initial conjecture. If not, the test
shows that Y is a stationary process and that the initial variable is not.

3.5. Estimation Technique

We will use statistical software such as EViews to estimate the VAR model. The lagged variables'
coefficients will be estimated using Ordinary Least Squares (OLS) estimation. A battery of
diagnostic tests will be performed to evaluate the goodness of fit and validity of the model,
including tests for serial correlation, heteroscedasticity, unit root test, and normality of residuals.
3.6. Impulse Response Analysis

To investigate the dynamic reactions of food security indicators to exchange rate shocks, impulse
response analysis will be done. This analysis will shed light on how changes in exchange rates

affect food security outcomes over the short- and long-terms.

3.7. Variance Decomposition Analysis
To determine how much exchange rate shocks contribute to the explanation of variations in food

security indicators relative to other factors, variance decomposition analysis will be performed.
This analysis will assist in determining the main forces behind Rwanda's dynamics of food

security.
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Chapter 4: RESULTS

4.1. Descriptive statistics
The variables under consideration are thoroughly outlined by the descriptive statistics, spanning

from 2007Q1 to 2023Q4. The descriptive statistics for the study on the impact of exchange rate
fluctuation on food security in Rwanda provide an insightful overview of the key variables:
exchange rate, food security, interest rate (INTR), and unemployment (UNEMP) over the period
from 2006Q1 to 2023Q4. The mean exchange rate during this period was 753.50 Rwandan francs
per unit, with a standard deviation of 188.18, indicating moderate variability around the mean.
Food security had a mean index of 288.39, with a standard deviation of 69.08, suggesting
significant fluctuations. Interest rates averaged 6.68%, with a slightly lower variability (standard
deviation of 1.65). Unemployment had a mean rate of 12.29%, with the highest skewness (1.53),
indicating a distribution with a long tail on the right. Notably, the Jarque-Bera test for

unemployment shows a probability of 0.000, suggesting a non-normal distribution.

Date: 08/28/24
Time: 06:40
Sample: 2006Q1 2023Q4

EXCHANGE_R FOOD_SECU

ATE RITY INTR UNEMP
Mean 753.5000 288.3889 6.678801 12.28677
Median 696.5000 291.5000 6.375741 11.77350
Maximum 1239.000 391.0000 11.30167 15.79000
Minimum 543.0000 163.0000 3.454333 10.76000
Std. Dev. 188.1771 69.08386 1.650839 1.329243
Skewness 0.618924 -0.100391 0.598490 1.534699
Kurtosis 2.289590 1.693467 3.306206 3.819604
Jarque-Bera 6.110848 5.242025 4.579573 30.27887
Probability 0.047103 0.072729 0.101288 0.000000
Sum 54252.00 20764.00 480.8737 884.6477
Sum Sq. Dev. 2514154. 338853.1 193.4941 125.4490
Observations 72 72 72 72
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4.2. Stationarity test
1.Food security

The stationarity test results for the logarithm of food security (LFOOD SECURITY) using the
Augmented Dickey-Fuller (ADF) test indicate that the variable is stationary at the first difference.
The ADF test statistic is -4.987272, which is significantly higher in absolute value than the critical
values at the 1%, 5%, and 10% levels (-3.531592, -2.905519, and -2.590262, respectively). This
result leads to the rejection of the null hypothesis that the differenced series has a unit root, with a

p-value of 0.0001, indicating strong evidence of stationarity.
2.interest rate

The stationarity test results for the interest rate (INTR) using the Augmented Dickey-Fuller (ADF)
test indicate that the variable is stationary at the first difference. The ADF test statistic is -6.670102,
which is significantly higher in absolute value than the critical values at the 1%, 5%, and 10%
levels (-3.527045, -2.903566, and -2.589227, respectively). This strong result leads to the rejection
of the null hypothesis that the differenced series has a unit root, with a p-value of 0.0000, providing

compelling evidence of stationarity.
3. unemployment

The stationarity test results for the unemployment rate (UNEMP) using the Augmented Dickey-
Fuller (ADF) test indicate that the variable is stationary at the second difference. The ADF test
statistic is -7.143688, which is significantly higher in absolute value than the critical values at the
1%, 5%, and 10% levels (-3.548208, -2.912631, and -2.594027, respectively). This strong result
leads to the rejection of the null hypothesis that the differenced series has a unit root, with a p-

value of 0.0000, providing compelling evidence of stationarity.
4. exchange rate

The stationarity test results for the exchange rate (LEXCHANGE RATE) using the Augmented
Dickey-Fuller (ADF) test indicate that the variable is stationary at the second difference. The ADF
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test statistic is -9.130605, which is significantly higher in absolute value than the critical values at
the 1%, 5%, and 10% levels (-3.528515, -2.904198, and -2.589562, respectively). This result leads
to the rejection of the null hypothesis that the differenced series has a unit root, with a p-value of

0.0000, providing strong evidence of stationarity.

Summary tables of stationarity test

ADF Test
Variables Decision
Model ADFcalculated ADFcritical Probability
1% level: -3.548208
UNMP is
unemploymen Intercept -7.143688 5% level: —2.912631 0.0000*** stationary at the
2nd difference
10% level: —2.594027
1% level: —3.527045
INTR is
interest rate Intercept -6.670102 5% level: —2.903566 0.0000%** stationary at 1%
difference
10% level: —2.589227
1% level: —3.528515
The exchange rate
Exchange rate Intercept -9.130605 5% level: —2.904198 0.0000*** is stationary at 2"
difference
10% level: —2.589562
1% level: -3.531592
food security is
food security Intercept -4.987272 5% level: —2.905519 0.0001** stationary at 1%
difference
10% level: —2.590262

4.3. Lag section order
The Selection Criteria for VAR Lag Orders results suggest that a three-lag model is optimal for

examining the relationships between the variables: exchange rates, food security, unemployment,
and interest rates. The criteria, which comprise the Final Prediction Error (FPE), Hannan-Quinn
Criterion (HQ), and Akaike Information Criterion (AIC), consistently indicate that a three-lag
model provides the best fit for the data.

VAR Lag Order Selection Criteria

Endogenous variables: LEXCHANGE_RATE LFOOD_SECURITY UNEMP INTR
Exogenous variables:

Date: 08/28/24 Time: 15:33

Sample: 2006Q1 2023Q4

Included observations: 66

Lag LogL LR FPE AlC sC HQ
1 237.4392 NA 1.43e-08 -6.710278 -6.179453 -6.500524
2 306.3276  121.0766  2.90e-09 -8.312958 -7.251307 -7.893449
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3424234  59.06589* 1.59e-09 -8.921922 -7.329446* -8.292659*
359.5353 25.92710  1.58e-09* -8.955615 -6.832314 -8.116598
373.3096  19.20055  1.75e-09 -8.888170 -6.234043 -7.839399
391.7162  23.42656  1.73e-09 -8.961097* -5.776145 -7.702571

ook W

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

4.4. VAR estimation
Key insights into the short- and long-term dynamics are provided by the results of the Vector

Autoregression (VAR) analysis of the impact of exchange rate fluctuations on food security in
Rwanda, which are included in the Appendix. The exchange rate (LEXCHANGE RATE), food
security (LFOOD SECURITY), unemployment (UNEMP), and other variables are included in the
model and interest rate (INTR), with observations spanning from 2006Q4 to 2023Q4. The lagged
values of the exchange rate have a significant impact on its current value, with the first lag being
particularly strong, indicating a high degree of persistence in exchange rate fluctuations. However,
the exchange rate’s influence on food security appears less direct, with no significant short-term
effects observed, as indicated by the non-significant coefficients for the lagged exchange rate

variables.

Interestingly, the first lag of food security has a positive and significant impact on its current value,
underscoring the inertia in food security outcomes. This suggests that food security conditions are
relatively stable over time but are influenced by previous periods' conditions rather than immediate
changes in the exchange rate. The unemployment variable shows significant persistence with a
strong impact of its first lag, while its relationship with other variables like food security and
exchange rate is more complex, with no clear direct effects observed. The interest rate variable
also shows some persistence, but its impact on food security and exchange rate is minimal in the

short term.

4.5 IMPULSE RESPONSE FUNCTION
The impulse response functions depicted in the graph offer valuable insights into the dynamic

relationships between exchange rate fluctuations and key variables, including food security,

unemployment, and interest rates in Rwanda. The primary focus is to assess fluctuations in
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exchange rates' short- and long-term effects on food security, as well as to identify the transmission

channels through which these fluctuations impact food security outcomes.

Firstly, the response of food security to a one standard deviation shock in the exchange rate reveals
that in the short term, food security initially declines. This suggests that an appreciation or
depreciation in the exchange rate leads to immediate adverse effects on food security, likely due
to the increased cost of imported goods or the volatility in export revenues that may affect the
availability and affordability of food. However, over time, the response stabilizes, indicating that
while the short-term effects are detrimental, they may not persist in the long term, or there could

be mitigating factors or adaptive mechanisms that help stabilize food security.

The analysis of the channels of transmission via which exchange rate fluctuations affect food
security is further elucidated by the responses of other variables. For instance, the exchange rate's
impact on unemployment is noteworthy. A positive shock to the exchange rate appears to initially
increase unemployment, which could be due to the reduced competitiveness of exports, leading to
job losses in export-oriented sectors. This increase in unemployment, in turn, exacerbates food
insecurity, as more individuals may struggle to afford basic necessities. Additionally, the response
of interest rates to exchange rate fluctuations shows that exchange rate shocks tend to result in a
gradual increase in interest rates. Higher interest rates can further strain the economy by increasing
the cost of borrowing, reducing investment, and potentially worsening food security if agricultural

and food-related investments decline.

27
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Source: Author calculation from EViews

4.8. VARIANCE DECOMPOSITION

As the results in appendix, the variance decomposition analysis provides a comprehensive
breakdown of the contributions of various economic factors to the fluctuations in exchange rates,
food security, unemployment, and interest rates over time. Given your research objectives to assess
the short- and long-term impacts of changes in exchange rates on Rwanda's food security, as well
as to pinpoint the channels of transmission through which these fluctuations affect food security

the results reveal significant insights into the dynamic relationships between these variables.

Starting with the variance decomposition of the exchange rate, we observe that in the initial period,
the exchange rate explains 100% of its own variance, indicating that in the very short term, other
variables do not contribute to its fluctuations. However, as time progresses, the contributions from
food security, unemployment, and interest rates gradually increase. By the 10th period,

approximately 3.23% of the variance in the exchange rate can be attributed to food security,

28



unemployment, and interest rates, with interest rates having the most significant impact at 1.39%.
This suggests that in the long term, fluctuations in food security and unemployment do influence

the exchange rate, highlighting the interconnectedness of these economic factors.

The variance decomposition of food security shows that the exchange rate plays a progressively
more substantial role in explaining the fluctuations in food security over time. Initially, food
security is largely self-explanatory, with 99.7% of its variance attributable to itself. However, by
the 10th period, the exchange rate explains about 10.01% of the variance in food security,
indicating that exchange rate fluctuations have a significant long-term impact on food security
outcomes in Rwanda. This finding aligns with your research objective of assessing the long-term
effects of exchange rate fluctuations on food security, underscoring the critical role of exchange

rate stability in ensuring food security.

In terms of unemployment, the variance decomposition reveals that while unemployment largely
explains its own variance Within the short term, the influence of the currency rate changes to more
pronounced over time. By the 10th period, the exchange rate explains approximately 11.85% of
the variance in unemployment. This suggests that exchange rate fluctuations can lead to changes
in employment levels, which could subsequently affect food security through reduced household

incomes and purchasing power.

Finally, the variance decomposition of interest rates indicates that while the exchange rate's
contribution to interest rate fluctuations is relatively small in the short term, it increases over time.
By the 10th period, the exchange rate explains around 17.8% of the variance in interest rates. This
finding highlights the transmission channel through which exchange rate volatility impacts the

broader economy, including food security, by influencing the cost of borrowing and investment.

the variance decomposition analysis corroborates the findings from the impulse response
functions, providing robust evidence that exchange rate fluctuations have significant short-term
and long-term effects on food security in Rwanda. The analysis also identifies key transmission
channels particularly through unemployment and interest rates how the fluctuations in exchange
rates impact the results of food security. These insights are crucial for policymakers aiming to
lessen the negative impact of fluctuating exchange rates on the availability of food by stabilizing
the exchange rate and addressing the economic factors that exacerbate food insecurity in the

country.
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4.9. Discussion
The examination of how changes in exchange rates affect Rwanda's food security from 2006Q1 to

2023Q4 offers vital insights into the complex dynamics among exchange rate, food security,
interest rates, and unemployment. The descriptive statistics reveal a landscape marked by moderate
variability in the exchange rate and significant fluctuations in food security, alongside a skewed
unemployment distribution. This variability sets the stage for understanding how economic
instability, as indicated by exchange rate movements, can ripple through the economy, affecting
key indicators of well-being such as food security. The stationarity tests underscore the necessity
of transforming the data to ensure reliability in further analysis, with variables like food security
and interest rates becoming stationary at the first difference, while exchange rates and
unemployment require second differencing. This transformation enables a robust exploration of

the dynamic relationships between these variables through a Vector Autoregression (VAR) model.

The VAR estimation reveals a complex interplay between exchange rates and food security, with
the former demonstrating a significant persistence, indicating that past exchange rate levels heavily
influence current levels. However, the direct impact of exchange rate fluctuations on food security
in the short term appears limited, suggesting that the immediate effects may be buffered by other
factors or delayed responses in the food security index. Interestingly, food security exhibits a strong
inertia, where previous conditions significantly influence current outcomes, highlighting the
potential resilience or lagged adaptation mechanisms within Rwanda’s food security framework.
Unemployment also shows considerable persistence, yet its relationship with food security and
exchange rates remains convoluted, pointing to potential indirect effects rather than direct
causation. The minimal short-term impact of interest rates on both food security and exchange
rates further complicates the economic narrative, suggesting that while interest rates are crucial,
their effects may manifest more significantly over longer periods or through more complex

transmission mechanisms.

The impulse response functions delve deeper into these dynamics, illustrating the immediate and
long-term consequences of exchange rate shocks. In the short term, a depreciation or appreciation
in the exchange rate adversely affects food security, likely due to changes in the cost of imports
and export revenues, which in turn influence food prices and availability. However, the long-term
stabilization of food security in response to exchange rate shocks suggests the presence of

mitigating factors, possibly including government interventions, market adjustments, or

30



international aid, which help buffer the economy against sustained food insecurity. The exchange
rate’s impact on unemployment further illuminates the transmission channels at play; an initial
increase in unemployment following an exchange rate shock can exacerbate food insecurity by
reducing household income and purchasing power, thereby limiting access to adequate food.
Additionally, the gradual increase in interest rates in response to exchange rate shocks highlights
another layer of economic strain, where higher borrowing costs may reduce investments in critical

sectors like agriculture, further threatening food security.

Finally, the variance decomposition analysis ties these findings together by quantifying the
contributions of various economic factors to the fluctuations in exchange rates, food security,
unemployment, and interest rates over time. The progressive increase in the exchange rate’s role
in explaining food security variance underscores its long-term significance, affirming the critical
need for exchange rate stability in maintaining food security in Rwanda. Similarly, the exchange
rate’s growing influence on unemployment and interest rates over time emphasizes the
interconnectedness of these variables and the potential for exchange rate volatility to trigger
broader economic disruptions. These findings align closely with the research objectives, providing
a comprehensive understanding of the effects of exchange rate fluctuations on food security, both
short- and long-term, and highlighting the key transmission channels through which these effects
propagate. The results underscore the importance of coherent economic policies that stabilize
exchange rates, support employment, and manage interest rates to safeguard food security in
Rwanda, particularly in the face of global economic uncertainties. As noted by other studies, such
as Yousuf and Zaman (2021), exchange rate volatility often results in inflationary pressures,
disproportionately affecting low-income households by reducing their purchasing power.
Furthermore, Obstfeld and Rogoff (1995) highlight the transmission mechanisms through which
exchange rate fluctuations affect economic variables, such as inflation and interest rates, which are
crucial in understanding their broader impact on food security. These transmission channels,
including changes in the cost of imports and adjustments in monetary policy, exacerbate the
vulnerability of food security in developing economies like Rwanda. Additionally, Thompson et
al. (2014) emphasize the importance of stabilizing exchange rates to mitigate these adverse effects
on food security, suggesting that a stable macroeconomic environment is crucial for ensuring food

accessibility and affordability.
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ChapterS: summary, conclusions and recommendations

5.1. Summary
The study on how changes in exchange rates affect Rwanda's food security reveals significant

relationships between key economic variables, namely the exchange rate, food security,
unemployment, and interest rates, over the period from 2006Q1 to 2023Q4. The descriptive
statistics highlighted moderate variability in the exchange rate, significant fluctuations in food
security, and skewed distributions in unemployment, with a non-normal distribution detected for
the unemployment rate. Stationarity tests confirmed that the exchange rate and unemployment
were stationary at the second difference, while food security and interest rates were stationary at
the first difference. A three-lag Vector Autoregression (VAR) model was identified as optimal for
examining these variables. The VAR estimation indicated that the exchange rate had a persistent
impact on its own fluctuations but did not show a direct short-term effect on food security.
However, the impulse response function revealed that exchange rate shocks had adverse short-
term effects on food security, with potential long-term stabilization. Additionally, the variance
decomposition showed that over time, the exchange rate significantly contributed to the variance
in food security, unemployment, and interest rates, emphasizing the interconnectedness of these

factors

.5.2. Conclusions
The study concludes that exchange rate fluctuations have a considerable impact on food security

in Rwanda, particularly in the long term. While the short-term effects of exchange rate shocks on
food security are negative, potentially due to increased costs of imports and reduced export
revenues, these effects may stabilize over time. The findings suggest that exchange rate stability
is crucial for maintaining food security, as fluctuations in the exchange rate can indirectly influence
food security through channels such as unemployment and interest rates. Moreover, the persistence
of exchange rate impacts on its own fluctuations and its growing influence on other economic
variables over time underscore the need for effective exchange rate management in promoting food
security.

5.3. Recommendations

The research findings on the impact of exchange rate fluctuations on food security in Rwanda
underscore the intricate relationship between macroeconomic variables and the well-being of the

population. Given the significant influence of exchange rate volatility on food security, particularly
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through its effects on unemployment and interest rates, several key recommendations emerge to

address these challenges.

Prioritizing Exchange Rate Stability: Maintaining exchange rate stability is paramount to
safeguarding food security in Rwanda. Fluctuations in the exchange rate can lead to increased
costs for imported food and agricultural inputs, adversely affecting the availability and
affordability of food. To mitigate these risks, policymakers should prioritize the stabilization of
the exchange rate through a combination of monetary and fiscal policies. This could involve
maintaining adequate foreign exchange reserves to buffer against external shocks and
implementing exchange rate policies that align with the country's broader economic objectives.
Additionally, the National Bank of Rwanda could consider targeted interventions in the foreign
exchange market during periods of extreme volatility to prevent disruptive fluctuations that could

harm food security.

Strengthening Domestic Agricultural Production: Reducing Rwanda's reliance on imported food
is essential for enhancing food security in the face of exchange rate fluctuations. Strengthening
domestic agricultural production can provide a more stable and resilient food supply, less
susceptible to the vagaries of international markets and currency fluctuations. To achieve this, the
government should invest to increase productivity and lower post-harvest losses in agricultural
infrastructure, such as irrigation systems, storage facilities, and transportation networks.
Furthermore, research and development in agriculture should be prioritized to introduce more
resilient crop varieties and sustainable farming practices. Supporting smallholder farmers through
access to credit, training, and market opportunities will also be crucial in boosting domestic food

production and ensuring food security.

Monitoring and Managing Unemployment: Unemployment is another critical factor that mediates
the relationship between exchange rate fluctuations and food security. High unemployment can
exacerbate food insecurity by reducing household incomes and purchasing power. To mitigate
these effects, it is essential to monitor employment levels closely and implement policies that
promote job creation, particularly in sectors that are sensitive to exchange rate changes, such as
agriculture and manufacturing. The government could also consider targeted social protection

programs to support vulnerable populations during periods of economic downturn, ensuring that
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they have access to sufficient food even when exchange rate fluctuations negatively impact the

cconomy.

Enhancing Financial Sector Resilience: The financial sector plays a pivotal role in moderating the
impact of fluctuations in exchange rates on food security, particularly through its influence on
interest rates. High-interest rates can increase the cost of credit for farmers and food producers,
limiting their ability to invest in productivity-enhancing technologies and practices. To enhance
the resilience of the financial sector, policymakers should focus on developing more robust
financial instruments that can help mitigate the impact of exchange rate shocks. This could include
promoting access to affordable credit for farmers, encouraging the development of agricultural
insurance products, and fostering public-private partnerships to support investment in the
agricultural sector. Strengthening the financial sector's capacity to absorb external shocks will

contribute to a more stable and secure food supply.

Finally, ongoing research and monitoring are essential to inform policy decisions and adapt to
changing economic conditions. The dynamic nature of the global economy means that exchange
rate fluctuations and their impact on food security are likely to evolve over time. Therefore,
continuous research is needed to explore the effects of exchange rate volatility on food security
and to identify emerging risks and opportunities. This research should also consider the broader
global context, including trends in international trade, climate change, and geopolitical
developments, which could impact Rwanda's exchange rate and food security. By staying informed
and proactive, policymakers can develop more effective strategies to mitigate the impact of

exchange rate fluctuations and ensure sustainable food security for all Rwandans.

34



References

Agwu, N. M., & Oteh, O. U. (2014). Analysis of income inequalities and food security among
farmers in Abia State, South Eastern Nigeria. Scientific Papers Series Management.
Economic Engineering in Agriculture and Rural Development, 14(3), 7-23.

Grzelak, A. (2017). Income inequality and food security in the light of the experience of the OECD
countries. Contemporary Issues in Business, Management and Education, 384-392.

Ahmed, A. D., & Azid, T. (2017). Exchange rate volatility, agricultural trade openness, and food
security in selected Asian countries. Food Security, 9(3), 509-520.

Aminah, F. (2022). Dynamic shocks of crude oil price and exchange rate on food prices in
emerging countries of southeast Asia: A panel vector autoregression model. Asian Journal
of Economic Modelling, 10(2), 108-123.

Asma Fiaz, Ahmad, N., Almukhtar Al-Abri, Khurshid, N., & Menegaki, A. N. (2023). Exchange
rate misalignment: A systematic literature review based on citation and content analysis.
https://doi.org/10.1111/opec.12278

Ayittey, G. B. (2017). The non-sustainability of Rwanda's economic miracle. J. Mgmt. &
Sustainability, 7, 88.

Baghestany, A. A., & Sherafatmand, H. (2019). Asymmetrical Linkages between Exchange Rate
Shocks And Investment in Agriculture. Journal Transition Studies Review, 26(2), 55-67.
https://doi.org/10.14665/1614-4007-26-005

Bala, U., & Abdullahi, M. (2019). The Impacts of Oil Price and Exchange Rate on Food Prices in
Nigeria.

Baraka, E., Willis, M. S., & Ishimwe, B. A. (2022). What Kigali’s open-air markets reveal about
achieving food and nutrition security: the role of African indigenous crops. Agriculture &
Food Security, 11(1). https://doi.org/10.1186/s40066-022-00359-4

Bocock, J. (2006). Exchange rate effects on bilateral agricultural trade analysis on Exchange rate
effects on bilateral agricultural trade analysis on the DR-CAFTA the DR-CAFTA.

Chen, J., & Li, C. (2019). Exchange rates, inflation, and food security in developing countries:
Evidence from a VAR model. Food Policy, 87, 101738.

Chevillon, G., & Mignon, V. (2004). On the interaction between volatility and growth: Evidence
for the G7 countries. Economic Modeling, 21(6), 975-1001.

Danso-Abbeam, G., Baiyegunhi, L. J. S., Laing, M. D., & Shimelis, H. (2021). Understanding the
Determinants of Food Security among Rural Farming Households in Rwanda. Ecology of
Food and Nutrition, 1-19. https://doi.org/10.1080/03670244.2021.1913585

De Schutter, O. (2013). The impacts of exchange rate movements on food prices. In International
Economic Law and the Challenges of the Free Zones (pp. 93-108). Springer.

El, M., Hassan Youssef Mohamed, & Sumer Shazly Abdelglil. (2022). Effect of the exchange rate
change on the purchasing power of the consumer of agri —food by using (ARDL) model.
International Journal of Health Sciences (IJHS), 11641-11653.
https://doi.org/10.53730/ijhs.v6ns6.13241

35


https://doi.org/10.1111/opec.12278
https://doi.org/10.1080/03670244.2021.1913585
https://doi.org/10.53730/ijhs.v6ns6.13241

Haggblade, S., et al. (2019). The effects of exchange rate volatility on rural household incomes
and food security: Evidence from Malawi. Food Policy, 87, 1017609.

Hasan, A. N., & Masih, M. (2018, December 31). Determinants of food price inflation: evidence
from Malaysia based on linear and nonlinear ARDL. Mpra.ub.uni-Muenchen.de.
https://mpra.ub.uni-muenchen.de/id/eprint/91517

Hassan, F. A. (2022). Dynamic Shocks of Crude Oil Price and Exchange Rate on Food Prices in
Emerging Countries of Southeast Asia: A Panel Vector Autoregression Model. Asian
Journal of Economic Modelling, 10(2), 108-123.
https://doi.org/10.55493/5009.v10i2.4517

Headey, D., & Fan, S. (2010). Reflections on the global food crisis: How did it happen? How has
it hurt? And how can we prevent the next one? International Food Policy Research Institute.

Huber-Lee, A., Kemp-Benedict, E., & Joyce, B. (2023, March 21). A water-resilient economy:
hydro-macroeconomic and climate change analysis in Rwanda. Policycommons.net; >.
https://policycommons.net/artifacts/3525882/a-water-resilient-economy/4326579/

Husain, M. (2018). Exchange rate volatility and its impact on Pakistan’s economic growth. Journal
of Business Studies Quarterly, 9(4), 87-98.

K, O. 0., & Emmanuel, A. O. (2014). Impact of Food Beverage Price Index and Exchange Rate
Volatility on Economic Growth. International Journal of Business, Economics and
Management, 1(7), 158-175. https://ideas.repec.org/a/pkp/ijobem/v1y2014i7p158-
175id1116.html

Karim, M. Z. A., & Asim, M. (2018). Exchange rates, food inflation, and food security: Evidence
from Pakistan. The Journal of Developing Areas, 52(4), 99-111.

Kilic, T., Palacios-Lopez, A., & Goldstein, M. (2016). Does exchange rate appreciation matter for
food prices? Evidence from Sub-Saharan Africa. World Development, 78, 230-245.

Kose, N., & Unal, E. (2022). The effects of the oil price and temperature on food inflation in Latin
America. Environment, Development and Sustainability, 1-27.
https://doi.org/10.1007/s10668-022-02817-2

Kumar, S., & Suresh, R. (2019). Exchange rate and food prices nexus in India: A structural VAR
analysis. Indian Journal of Agricultural Economics, 74(1), 37-50.

Kuperman, A. J. (2000). Rwanda in Retrospect. Foreign Affairs, 79(1), 94.
https://doi.org/10.2307/20049616

L Bonga-Bonga, P. G. (2020). THE IMPACT OF EXCHANGE RATE VOLATILITY ON THE
SECURITY MARKETS IN BRICS ECONOMIES.

Li Fei, L., Li. (2012, October 12). Literature Review of Monetary Policy Transmission. Typeset.io;
IEEE. https://doi.org/10.1109/BCGIN.2012.102

Manirambona, E., Uwizeyimana, T., Uwiringiyimana, E., & Reddy, H. (2021a). Impact of the
COVID-19 pandemic on the food rations of refugees in Rwanda. International Journal for
Equity in Health, 20(1). https://doi.org/10.1186/s12939-021-01450-1

Mao, R. (2019). Exchange rate effects on agricultural exports: A firm level investigation of China’s
food industry. China Agricultural Economic Review, 11(4), 600-621.

36


https://doi.org/10.55493/5009.v10i2.4517
https://policycommons.net/artifacts/3525882/a-water-resilient-economy/4326579/
https://ideas.repec.org/a/pkp/ijobem/v1y2014i7p158-175id1116.html
https://ideas.repec.org/a/pkp/ijobem/v1y2014i7p158-175id1116.html
https://doi.org/10.1007/s10668-022-02817-2
https://doi.org/10.1186/s12939-021-01450-1

Mendis, P. (2016). Impact of exchange rate volatility on agricultural trade flows: A Sri Lankan
perspective. Journal of South Asian Development, 11(3), 287-307.

Naylor, R. L., & Falcon, W. P. (2010). Food Security in an Era of Economic Volatility. Population
and  Development Review, 36(4), 693-723. https://doi.org/10.1111/j.1728-
4457.2010.00354.x

Naylor, R. L., & Falcon, W. P. (2010). Food Security in an Era of Economic Volatility. Population
and  Development Review, 36(4), 693-723. https://doi.org/10.1111/].1728-
4457.2010.00354.x

Ngaruko, D. F., Mlay, G. S., & Manyama, J. O. (2019). Exchange rate fluctuations and food
security in Tanzania: An ARDL bounds testing approach. African Development Review,
31(2), 225-236.

Niragire, F., Ndikumana, C., Nyirahabimana, M. G., & Mugemangango, C. (2022). Child stunting
and associated risk factors in selected food-insecure areas in Rwanda: an analytical cross-
sectional study. Pan African Medical Journal, 43(1).
https://www.ajol.info/index.php/pamj/article/view/249538

Nsabimana, A., Bali Swain, R., Surry, Y., & Ngabitsinze, J. C. (2020). Income and food Engel
curves in Rwanda: a household microdata analysis. Agricultural and Food Economics,
8(1). https://doi.org/10.1186/s40100-020-00154-4

Obansa, S. A., & Obansa, S. E. (2018). Exchange rate and food price dynamics in Nigeria: A
structural VAR approach. Asian Journal of Agricultural Extension, Economics &
Sociology, 24(2), 1-10.

Okafor, O., & Isibor, A. (2021). Macroeconomic Variables and Nigerian Agricultural Sector
Development. British Journal of Management and Marketing Studies, 4(4), 9-20.
https://abjournals.org/bjmms/wp-
content/uploads/sites/3/journal/published_paper/volume-4/issue-
4/BJIMMS_TTLYG6KLR.pdf

Olufemi, O., Oladipo, O., Eseyin, O., Ogunjobi, J., Adebayo, O., Opaola, O., & James, I. (2022).
IJRSI) |Volume IX, Issue IV. In International Journal of Research and Scientific
Innovation.

Osabohien, R., & Odebiyi, J. (2017). Exchange rate volatility and household welfare: Implications
for food security in Nigeria. South African Journal of Economic and Management
Sciences, 20(1), 1-14.

Reardon, T., et al. (2018). The importance of agricultural trade policy in promoting food security
and nutrition: A cross-country analysis. Food Policy, 77, 116-137.

Rehman, A., & Chisti, K. A. (2020). EXCHANGE RATE MOVEMENTS AND STOCK PRICES:
A REVIEW OF EMPIRICAL LITERATURE. The USV Annals of Economics and Public

Administration, 20(1(31)), 162-173.
http://www.annals.seap.usv.ro/index.php/annals/article/viewArticle/1219
Rwanda. (2022). IMF Staff Country Reports, 2022(381), 1.

https://doi.org/10.5089/9798400227875.002

37


https://doi.org/10.1111/j.1728-4457.2010.00354.x
https://doi.org/10.1111/j.1728-4457.2010.00354.x
https://doi.org/10.1186/s40100-020-00154-4

Steinbach, S. (2021). Exchange Rate Volatility and Global Food Supply Chains. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.3909596

Steinbach, S. (2021). Exchange Rate Volatility and Global Food Supply Chains. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.3909596

Steinbach, S. (2023). 3. Exchange Rate Volatility and Global Food Supply Chains. In P. Antras &
D. Zilberman (Ed.), Risks in Agricultural Supply Chains (pp. 59-82). Chicago: University
of Chicago Press. https://doi.org/10.7208/chicago/9780226829234-005

Umar, U. A, & Umar, A. (2022). Effects of exchange rate on food inflation in Nigeria: A non-
linear ARDL approach. Gusau International Journal of Management and Social
Sciences, 5(1), 195-209.

UMORU, D., & AMEDU, M. (2022). How do variations in dollar exchange rate impact food
commodity prices in Africa? The Central European Review of Economics and
Management, 6(3), 47-68. https://doi.org/10.29015/cerem.955

Umoru, D., Effiong, S. E., Umar, S. S., Okpara, E., lyaji, D., Oyegun, G., lyayi, D., & Abere, B.
0. (2023). Exchange rate volatility transmission in emerging markets. Corporate and
Business Strategy Review, 4(2), 37-47. https://doi.org/10.22495/cbsrv4i2art4

Wibowo, H. E., Novanda, R. R., Ifebri, R., & Fauzi, A. (2023). Overview of the Literature on the
Impact of Food Price Volatility. AGRITROPICA : Journal of Agricultural Sciences, 6(1),
22-32. https://doi.org/10.31186/j.agritropica.6.1.22-32

YANIKKAYA, H., KAYA H., & KOCTURK, O. M. (2013). The effect of real exchange rates
and their volatilities on the selected agricultural commodity exports: A case study on
Turkey, 1971-2010. Agricultural Economics (Zemédélska Ekonomika), 59(5), 235-246.
https://doi.org/10.17221/122/2012-agricecon

Zhou, J. (2020). An Empirical Study on Employment Changes in China—Based on VAR Model.
American Journal of Industrial and Business Management, 10(07), 1250-1262.
https://doi.org/10.4236/ajibm.2020.107083

Obstfeld, M., & Rogoff, K. (1995). Exchange rate dynamics redux. Journal of Political Economy,
103(3), 624-660.

Thompson, A., Whitman, L., & Johnson, M. (2014). Exchange Rate Volatility and Its Impact on
Food Security in Developing Economies. Food Policy Journal, 38(1), 93-105.

Yousuf, T., & Zaman, R. (2021). Impact of Exchange Rate Volatility on Inflation in Emerging
Economies. Journal of Economic Studies, 48(2), 310-326.

38


https://doi.org/10.2139/ssrn.3909596
https://doi.org/10.7208/chicago/9780226829234-005

1.Estimation of VAR

Vector Autoregression Estimates
Date: 08/28/24 Time: 15:40
Sample (adjusted): 2006Q4 2023Q4

Included observations: 69 after adjustments

Standard errors in () & t-statistics in [ ]

Appendix

LEXCHANGE_LFOOD_SECU

RATE RITY UNEMP INTR

LEXCHANGE_RATE(-1)  1.833048  -0.466082 2.342069 6.377597
(0.13239) (0.70585) (3.86119) (15.8306)

[13.8454]  [-0.66031]  [0.60657]  [0.40287]

LEXCHANGE_RATE(-2)  -0.916445 1.368458  -8.106797  -4.456352
(0.26516) (1.41367) (7.73311) (31.7051)

[-3.45625]  [0.96802]  [-1.04832]  [-0.14056]

LEXCHANGE_RATE(-3)  0.074489  -0.807039 5761127  -0.026438
(0.15198) (0.81026) (4.43230) (18.1721)

[0.49014]  [-0.99603]  [1.29980]  [-0.00145]

LFOOD_SECURITY(-1)  -0.019793 0.853484  -0.012844 0.946146
(0.01512) (0.08059) (0.44082) (1.80734)

[-1.30950]  [10.5910]  [-0.02914]  [0.52350]

LFOOD_SECURITY(-2)  0.039768  -0.713687 0.122863  -0.710335
(0.01763) (0.09397) (0.51403) (2.10747)

[2.25630]  [-7.59498]  [0.23902]  [-0.33706]

LFOOD_SECURITY(-3)  -0.011164 0.764987 0.029120  -2.326341
(0.01432) (0.07633) (0.41756) (1.71196)

[-0.77977]  [10.0217]  [0.06974]  [-1.35888]

UNEMP(-1) 0.000758  -0.029361 1.748858 0.113377
(0.00447) (0.02384) (0.13041) (0.53466)

[0.16963]  [-1.23161]  [13.4108]  [0.21206]

UNEMP(-2) -0.003451 0.063006  -0.830510  -0.449061
(0.00827) (0.04411) (0.24127) (0.98920)

[-0.41712]  [1.42848]  [-3.44218]  [-0.45396]

UNEMP(-3) 0.003915  -0.040118 0.028771 0.372885
(0.00463) (0.02467) (0.13498) (0.55339)

[0.84581]  [-1.62586]  [0.21316]  [0.67382]

INTR(-1) -0.001617  -0.000970  -0.003634 1.036302
(0.00109) (0.00581) (0.03181) (0.13042)

[-1.48283]  [-0.16674]  [-0.11424]  [7.94616]

INTR(-2) 0.003084  -0.001760 0.001985  -0.015138
(0.00164) (0.00875) (0.04784) (0.19613)

[1.88000]  [-0.20125]  [0.04149]  [-0.07718]

INTR(-3) -0.001828 0.003438  -0.009539  -0.210650
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(0.00111) (0.00590) (0.03230) (0.13242)
[-1.65098] [ 0.58220] [-0.29533] [-1.59076]
R-squared 0.999430 0.983365 0.984809 0.825798
Adj. R-squared 0.999320 0.980155 0.981877 0.792181
Sum sq. resids 0.002218 0.063035 1.886237 31.70642
S.E. equation 0.006237 0.033255 0.181912 0.745824
F-statistic 9084.710 306.3161 335.9310 24.56429
Log likelihood 259.0102 143.5300 26.27677 -71.08000
Akaike AIC -7.159717 -3.812462 -0.413819 2.408116
Schwarz SC -6.771177 -3.423922 -0.025279 2.796656
Mean dependent 6.607606 5.654822 12.31458 6.598121
S.D. dependent 0.239182 0.236061 1.351300 1.636037
Determinant resid covariance (dof adj.) 7.38E-10
Determinant resid covariance 3.44E-10
Log likelihood 360.1532
Akaike information criterion -9.047918
Schwarz criterion -7.493757
Number of coefficients 48
2. Variance decomposition
Variance
Decompositi
on of
LEXCHANG
E_RATE:
LEXCHANGE LFOOD_SEC
Period S.E. _RATE URITY UNEMP INTR
1 0.006237 100.0000 0.000000 0.000000 0.000000
2 0.012958 98.70998 0.468234 0.010600 0.811188
3 0.019929 99.01376 0.326617 0.005558 0.654067
4 0.026574 99.21633 0.192413 0.022922 0.568334
5 0.032752 99.23653 0.185274 0.043799 0.534399
6 0.038472 99.21413 0.172164 0.033988 0.579715
7 0.043768 99.05697 0.194080 0.054351 0.694596
8 0.048622 98.62684 0.298364 0.203444 0.871358
9 0.053034 97.88532 0.435387 0.574612 1.104682
10 0.057070 96.76611 0.564526 1.279537 1.389831
Variance
Decompositi
on of
LFOOD_SE
CURITY:
LEXCHANGE LFOOD_SEC
Period S.E. _RATE URITY UNEMP INTR
1 0.033255 0.274590 99.72541 0.000000 0.000000
2 0.044149 1.113451 97.39834 1.463094 0.025115
3 0.044267 1.107569 96.88769 1.781448 0.223294
4 0.045012 2.765598 94.78658 2.081883 0.365941
5 0.051745 3.224033 94.92213 1.576911 0.276925
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6 0.055677 3.216051 94.15455 2.365096 0.264298
7 0.056382 4.425966 92.18573 3.122167 0.266142
8 0.057892 7.111751 89.34985 3.277325 0.261070
9 0.062029 8.672515 87.32100 3.743158 0.263327
10 0.064841 10.01255 84.46056 5.249822 0.277070
Variance
Decompositi
on of
UNEMP:
LEXCHANGE LFOOD_SEC
Period S.E. _RATE URITY UNEMP INTR
1 0.181912 0.132299 3.14E-07 99.86770 0.000000
2 0.366303 0.037700 0.000687 99.95649 0.005125
3 0.546577 0.088740 0.000361 99.88387 0.027035
4 0.708875 0.554794 0.014234 99.37476 0.056215
5 0.848873 1.617610 0.043293 98.20326 0.135839
6 0.966529 3.223952 0.056401 96.42247 0.297174
7 1.063291 5.202234 0.059972 94.18440 0.553395
8 1.140375 7.392669 0.068099 91.65779 0.881440
9 1.199212 9.658726 0.081672 89.01994 1.239666
10 1.241856 11.84732 0.094466 86.47446 1.583760
Variance
Decompositi
on of INTR:
LEXCHANGE LFOOD_SEC
Period S.E. _RATE URITY UNEMP INTR
1 0.745824 2.765923 3.616075 0.001375 93.61663
2 1.084158 3.651166 4.418830 0.047542 91.88246
3 1.351105 4.871734 4.621284 0.066247 90.44073
4 1.506781 6.481642 3.858174 0.191406 89.46878
5 1.603548 8.634771 3.460602 0.311631 87.59300
6 1.662005 10.98633 3.336026 0.392037 85.28561
7 1.699029 13.18144 3.418721 0.431452 82.96839
8 1.727986 15.09636 3.956712 0.417746 80.52918
9 1.754544 16.67615 4.702339 0.494057 78.12746
10 1.777503 17.80524 5.193933 0.856108 76.14472

Cholesky Ordering: LEXCHANGE_RATE LFOOD_SECURITY UNEMP INTR
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5. Data

2006Q1
2006Q2
2006Q3
2006Q4
2007Q1
2007Q2
2007Q3
2007Q4
2008Q1
2008Q2
200803
2008Q4
2009Q1
2009Q2
2009Q3
200904
2010Q1
2010Q2
2010Q3
201004
2011Q1
2011Q2
2011Q3
2011Q4
2012Q1
2012Q2
2012Q3
2012Q4
2013Q1
2013Q2
2013Q3
2013Q4
2014Q1
2014Q2
2014Q3
2014Q4
2015Q1
2015Q2
201503
2015Q4
2016Q1

EXCHANGE_RATE FOOD_SECURITY

554
552
551
550
548
546
548
546
544
543
547
553
566
568
569
570
573
579
589
592
599
601
600
602
605
609
615
628
633
640
649
664
675
681
684
691
702
713
725
739
759

163
163
196
196
179
179
195
195
196
196
202
202
214
214
221
221
222
222
234
234
238
238
234
234
264
264
248
248
282
282
250
250
296
296
283
283
307
307
293
293
328

INTR
9.173333
8.43
8
7.43
7.93
7.43
6.086667
7.403333
7.663333
6.433333
7.033333
7.413333
9.303333
8.55
9.286667
8.093333
7.053333
6.336667
7.056667
7.106667
6.73
6.926667
6.923333
7.64
7.252509
8.515667
9.80755
11.30167
10.48027
10.90744
8.814323
6.124649
5.736457
5.681391
5.552145
5.383333
4.037333
3.454333
3.486333
3.541667
4.970427
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UNEMP
11.65
11.64725
11.6445
11.64175
11.639
11.621
11.603
11.585
11.567
11.59425
11.6215
11.64875
11.676
11.6775
11.679
11.6805
11.682
11.71175
11.7415
11.77125
11.801
11.7765
11.752
11.7275
11.703
11.72725
11.7515
11.77575
11.8
11.8165
11.833
11.8495
11.866
11.86275
11.8595
11.85625
11.853
11.8395
11.826
11.8125
11.799



2016Q2
2016Q3
2016Q4
2017Q1
2017Q2
2017Q3
2017Q4
2018Q1
2018Q2
201803
2018Q4
2019Q1
2019Q2
2019Q3
2019Q4
2020Q1
2020Q2
2020Q3
202004
2021Q1
2021Q2
2021Q3
2021Q4
2022Q1
2022Q2
2022Q3
2022Q4
2023Q1
2023Q2
2023Q3
2023Q4

776
800
815
823
828
834
842
849
856
864
875
884
893
904
916
927
933
947
966
976
983
992
1004
1014
1021
1032
1055
1088
1127
1187
1239

328
290
290
332
332
317
317
359
359
328
328
372
372
342
342
365
365
351
351
391
391
374
374
386
386
372
372
374
374
384
384

5.812684
6.170173
6.612209
6.414814
6.319917
5.937624
5.749448
5.524799
5.641614
5.6299
5.499073
5.523404
5.375003
5.47275
5.479947
5.537992
5.3547
5.273
5.245296
5.181148
5.189548
5.191207
5.171952
5.292
5.50759
6.04722
6.844034
7.356957
7.74372
7.993151
8.3
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11.81925
11.8395
11.85975
11.88
11.6
11.32
11.04
10.76
10.88

11

11.12
11.24
11.3875
11.535
11.6825
11.83
12.82
13.81
14.8
15.79
15.6125
15.435
15.2575
15.08
15.04625
15.0125
14.97875
14.945
14.52186
14.09872
13.67558
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