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1. ABSTRACT 

 

This research was conceived with the aim of determining the relationship between 

transboundary water cooperation in river basins and food security. After exposing the 

existing literature regarding this topic and collecting all relevant data related to our units 

of analysis in the riparian countries of the River Nile Basin, we have been able to confirm 

an increase of food security during the transboundary water cooperation periods, thanks 

to the application of a Nested Analysis and the comparison of the hegemonic and 

counterhegemonic powers of the region.  

 

This research is also part of a global objective, to move towards the achievement of the 

2030 Agenda and the food security, sustainable water management, climate action and 

international cooperation SDG’s.  
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2. INTRODUCTION 

Food insecurity is one of the greatest challenges of our era, the latest data estimates that 

about 821 million people in the world experience chronic hunger in a situation of chronic 

food insecurity, one in nine people on the planet (UN, 2019). Most of the world’s food 

insecure people live in regions where water and food security are intimately linked 

(Kundezewicz et al., 2007). Thus, the relationship between water and food security is 

patent.  

Almost 40% of world population live in transboundary river basins that provide over 60% 

of the global freshwater flow. As water quality degrades and the quantity of water must 

meet rising demands, competition among water users intensifies. River basins that cross 

diverse political boundaries are destabilizing locations that can lead to open conflict or 

valuable cooperation. Transboundary water cooperation is an effective conflict 

prevention tool and beneficial for political stability and economic growth (Bach et.al., 

2012).  

 

Water and energy are vital for securing food supply, as over 90% of the world’s water is 

used for agricultural irrigation and the 30% of world’s energy is allocated to food 

production and domestic provision (FAO, 2014). Today, hydric cooperation for a 

sustainable use of water resources is critical to food security in all its dimensions:  food 

availability, for access, appropriate utilization in a sanitary and nutritious manner and 

stability (Hussein 2002).  

Increasing food security in Africa is key to human survival but also is beneficial for 

economic growth, job creation, poverty reduction, healthcare improvement, creation of 

trade opportunities and the increase of human security and political stability 

(USDA,2020).  

The world has made a commitment towards Agenda 2030, and as the second sustainable 

development goal states, zero hunger is tolerated. This decade is the time to turn this 

objective into reality and to achieve it, Rockström assertion must be taken into deep 

consideration, as “Achieving a food-secure future will depend greatly on how water will 

be shared and managed” (Rockström, 2009). We have ten years to transform human’s 

reality and future. 
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3. THEORETICAL FRAMEWORK 

 

3.1. Transboundary Water Cooperation 

 

“Water is a resource which ignores political boundaries” (Kitissou, 2007). In 1997, the 

United Nations Convention on Non-Navigable Uses of International Watercourses, 

UNWC onwards, defined transboundary waters as a watercourse, parts of which are 

located in different States (UNWC, 1997). This convention set a general obligation for 

countries to cooperate according to a reasonable utilization of watercourses and the duty 

to take all appropriate measures not to cause significant harm to other riparian States. 

Cooperation was considered essential to preserve watercourses, biodiversity, and human 

life.  

Literature has approached to transnational cooperation over water resources by different 

theories and backgrounds. Neo Malthusian theories assert that environmental problems 

and water scarcity doesn’t exist and explain conflict over water as a mismanagement issue 

that could be solved by technology and free market. Even tough, nowadays, water scarcity 

and climate change are measurable and a fact that States and international organizations 

as United Nations recognize as a grave problem. Economic approaches are also 

preponderant explaining water cooperation, as it is Game Theory, that prescribe pricing 

water markets and demand management to promote cooperation and diffuse conflict. As 

these perspectives are based on the Northern Hemisphere experience of developed 

countries, they present a handicap, because they are often not applicable on developing 

ones (Daoudy, 2008).  

Neo-Functionalists predict that low politics cooperation spill over into high politics in 

river basins, however an absence of cooperation in high politics also lead to the same 

stalemate in low politics. Otherwise, Water Regime Theory advocate that 

interdependence between riparian’s is enough to unleash cooperation, being regional 

institutions who might manage these cooperative regimes.  

Having studied the different approaches to transboundary water cooperation, we have 

detected that hegemony is the leitmotiv of cooperation, especially in extremely 

asymmetric basins, being the hydro hegemony perspective the most suited to understand 

cooperation in the case we are analysing, as the river Nile basin has a clear downstream 
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hegemonic configuration, legally and factually, and cooperation periods trough history 

have always been dependent on Egypt’s will to cooperate.  

Power, understood in a three-dimensional way following Luke’s (2005) concept 

definition, that has been subsequently developed by scholars like Ana Cascão and Jeroen 

Warner, determines who is the river basin hegemon that provides the ground for water 

cooperation. The first dimension of power makes reference to material power, measured 

in trading blows and the State military and economic superiority (Bachrat & Baratz, 

1962). The geolocation of the riparian State (upstream riparian – downstream riparian) is 

key to this first face of power in river basins.   

The second dimension refers to the State control of the rules of the game, the power to 

decide the political agenda, the decisions and the non–decisions. Many authors call this 

second dimension “the bargaining power”. Finally, the third dimension, the ideational 

power, is the ability to create a unique cosmovision, to shape other’s perceptions, 

cognitions and preferences in a way they accept their role in the existing order of things 

(Zeitoun, 2008).  

The accumulation of power in its three dimensions configurates the hydro-hegemon, the 

State that guides the way in a Basin. Hegemony is leadership buttressed by authority, a 

mixed strategy of force and consent. Turkey and China are examples of upstream 

hegemons, while Egypt is a downstream one. 

 

                 Material Power 

                 Bargaining Power                          

                 Ideational Power 

Figure 1  

Source: own elaboration based on Luke’s (2005) concept definition of hegemony 

 

Hegemony 
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Power asymmetries between riparian countries are constantly being contested and 

challenged in transboundary river basins (Cascao & Zeitoun, 2010). Counter-hegemonic 

strategies are the way for the other riparian states to balance or change the rules of the 

game (Scott, 1985). Ethiopia is a firm counter-hegemon in the river Nile that use its 

bargaining power to broaden its options within the basin (Cascão, 2008).  

To define water cooperation in asymmetric and veering environments as transboundary 

river basins is complex.  Some scholars see international agreements as the apogee of 

cooperation and assert that once a cooperative water regime is established through a 

treaty, it turns out to be imprevissively resilient over time, even when there are hostilities 

between riparians, and even as conflict is waged over other issues (Wolf, 2003). However, 

sometimes treaties are not completely fulfilled and express a “poor” form of cooperation, 

or even “non-cooperation” (Zawahari, 2008). Other analysts as Kistin (2007) suggested 

that cooperation is an ongoing and non-linear process in which state and non-state actors 

establish, challenge, modify and legitimize multi-layered governance structures. 

Cooperation is conceived in this research as joint action through any multilateral 

commission or other appropriate institutional arrangements between the riparian 

countries (UNWC, 1997). At a first stage cooperation is generally about data sharing, 

which can be hydrological but also social, economic, or environmental. This is a little risk 

activity that sets the basis for trust and further engagement to joint action and at the last 

stage, the achievement of a multilateral treaty with long-run viability.  

Cooperation over water resources in River Basins is explained by a degree of mutual 

influence and interdependence amongst riparian States and the hegemon. The needs of 

the hegemon and its potential benefits of cooperation are the catalysts to construct a 

shared and all-inclusive policy over water. Cooperation will be probable depending on 

the geolocation of the Hegemon (downstream – upstream) and its access to water 

resources. This is palpable in the river Nile basin, where the hegemon, Egypt, as a 

downstream riparian with a desertic clime, depends extremely on other riparian’s use of 

water, being cooperation a great source of benefit for the country, which increases the 

basin cooperation possibilities. The hegemon is the only country that has the resources 

and the power to provide a cooperative framework equilibrium in a river basin.  
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Cooperative agreements also seem to represent an opportunity for the hegemon to soften 

their domination and expand its ideational power, but at the same time, cooperation lug 

the hegemonic pattern to a more balanced hydro-political relation (Cascão, 2008).   

3.2. Food Security 

Food Security definition and measurement has evolved over the past 70 years. From the 

1950s to 1970s, theories focused on the national level and the availability of food. In the 

1980s, on the food demand and access, and recently, the food utilization and stability 

dimensions have turned the centre of food security theoretical approaches.  

Some of the most relevant perspectives are Neo Malthusian ones, that argue that food 

security can only be possible by maintaining a low population pressure and achieving a 

sustainable society that meets the needs of the human population. Techno-ecologists take 

a more optimistic approach, they believe that human intelligence and adaptation 

capabilities are the solution to food scarcity. Modernization theory claims that less 

developed countries should invest to follow the path of modern societies, as 

modernization is believed to be directly related to food security. Dependency and world-

system theories takes as starting point that food security is a global phenomenon that must 

be addressed by understanding the links between individual countries and the world food 

order. Finally, urbanization perspective focuses on north-south and urban-rural 

inequality, it relates poverty and inequality to food deficit.  

Even there’s veracity in all these theories, the Food and Agricultural Organization (FAO) 

stated in 1974 that a multi theoretical approach was needed to understand and measure 

the complex concept of food security. Following this line of thought, this organization 

proposed the following definition of food security: “Food security exists when all people, 

at all times, have physical and economic access to sufficient, safe and nutritious food that 

meets their dietary needs and food preferences for an active and healthy life” (FAO, 

2006).  This definition structures food security in four dimensions: food availability, food 

access, appropriate food utilization in a sanitary and nutritious manner and stability.  
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Figure 2  

Source: own elaboration based on the FAO’s concept definition of Food Security 

In this research we will address food security by FAO’s approach, as it takes into 

consideration the four perspectives needed to understand and measure food security 

globally, being this theory applicable in developed and developing countries.  

In river basins, there are two underlying causes of food insecurity related to water, poor 

water access and direct water-related shocks. Poor water access led to inadequate 

sanitation, long collection times from sources and a reduced agricultural production that 

reduce food absorption. Environmental shocks, as floods and droughts, increase pressure 

on water resources and compromise food security, reducing food availability and access 

(Tucker, Lema, Eshetu, 2013). These types of environmental shocks are related to climate 

change, that represent a serious challenge in terms of achieving food security. Africa, 

South Asia, large portions of China and Central America are predicted to be those hardest 

hit by climate change, as high temperatures and extreme weather events produce water 

scarcity and affect water quality, exacerbating water pollution.  

Considering the situation, to strengthen resilience, understood as the ability of a system 

to absorb disturbance and reorganize while undergoing change (Department of 

International Development, 2011) has turned essential. In river basins, resilience is 

provided by transboundary water cooperation, which increases the possibilities to 

overpass water-related shocks, beef up water access and supply and finally, guaranteeing 

food security.   

Sadoff and Grey in 2002 specified there were four types of transboundary water 

cooperation benefits, the benefits “to the river” related to water quality, soil conservation, 

biodiversity and sustainability. The benefits “from the river” related to water resources 

Food Security

Food Availability Food Access Food Utilization Food Stability
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management for hydropower and agricultural production, flood-drought management and 

navigation. The reduction of costs “because of the river” related to cooperation and 

development, food and energy security, reduced dispute/conflict risk and military 

expenditure and the benefits “beyond the river” related to integration of regional 

infrastructure, markets and trade. In 2006 Philips recategorized these into three: security, 

economic and environmental benefits. Incorporating a time factor, we can identify that 

the immediate benefits of cooperation might be a reduction of costs associated with flood 

control; the medium-run benefits, an increase in agricultural yields and in the long run a 

strong agricultural sector that enables food security.  

 

Figure 3 

Source: C.W. Sadoff, D. Grey / Water Policy 4 (2002) 

In basins where the major issue is water quantity because the river flows through arid 

areas and there’s a significant dependency on water, as happens in the Nile and Jordan 

basins, riparian relations are challenging and tense, but cooperation generate significant 

benefits that enforce an outstanding resilience.  

4. METHODOLOGY AND DATA 

Taking in account the research on food security related to transboundary water cooperation 

and having analysed the mentioned literature, the aim of this investigation is to determine 

to what extent the Nile Basin Initiative, as a unique period of all-inclusive water cooperation 

in the Nile River, has an impact to Food Security in mentioned basin.  
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The objective of this research is to determine if there’s a relation between Transboundary 

Water Cooperation and Food Security. To do so, we adopt a null hypothesis, being this one 

the following:  

H0: transboundary water cooperation does not increase food security in the river Nile basin 

If our methodology gives sufficient evidence, both in the statistical and comparative 

analysis, we will discard our H0 and adopt as evidence our alternative hypothesis, being 

this one the following:  

H1: transboundary water cooperation increases food security in the river Nile basin. 

It is therefore advisable the research question to be:  

Has food security increased in the Nile Basin riparian countries during the Nile Basin 

Initiative cooperation period? 

The methodology used will be a nested analysis, as defined by Lieberman (2005). In the 

first phase of the analysis, we will try to gain external significance via a series of regressions 

and a statistical analysis of the impact of transboundary water cooperation. After that, we 

will subtract a small number of significative cases and we will realise a comparation 

between them to establish whether or not Food Security has been influenced by the period 

of water cooperation.  

This smaller analysis will be used to assess the plausibility of observed statistical 

relationships between variables, to generate theoretical insights and to develop better 

measurement strategies (Lieberman, 2005). This later step will be conducted via the most 

similar case comparation method. 

The dependent variable of this research is Food Security. There are many 

conceptualizations of the term but in this case Food Security is understood as the situation 

where all people, at all times, have physical and economic access to sufficient, safe and 

nutritious food that meets their dietary needs and food preferences for an active and healthy 

life (FAO, 2006).  

This conceptualization of Food Security in four dimensions (food availability, food access, 

food utilization and stability) used by the FAO is considered a multidimensional and 

complete approach to measure Food Security, that eases further comparative studies 

between countries and long-term projections in both developed and developing countries.  

The indicators that will be selected for each dimension are:  
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Food Availability 

Average dietary energy supply adequacy  

Share of dietary energy supply derived from cereals, roods, and tubers 

Average protein supply  

Food Access  

Prevalence of undernourishment 

Hunger 

Food Utilization 

Percentage of population using at least basic drinking water services 

Percentage of population using at least basic sanitation services 

Prevalence of exclusive breastfeeding among infants 0-5 months of age 

Food Stability 

Cereal import dependency ratio 

Percent of arable land equipped for irrigation 

 

Figure 4 

Source: own elaboration based on the FAO’s measurement of Food Security 

 

Food Security, as a multidimensional index, will be analysed as a set of variables organized 

by countries and through time, since 1989 to 2020. The data source will be FAO’s database 

and metadata.   

The independent variable in this research is the Transboundary Water Cooperation, 

understood as joint action through any multilateral commission or other appropriate 

institutional arrangements between the riparian countries (UNWC, 1997). This situation of 

all-inclusive cooperation existed in the River Nile Basin during the Nile Basin Initiative, a 

transitional all-inclusive platform to manage hydric resources and work for a fair allocation 

of water, between 1999 and 2010.  
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It will be measured as a categorical variable:   

0 No Cooperation 

1 Cooperation 

 

Figure 5 

Source: Own elaboration 

To avoid spurious relations, we include in our regressions a series of control variables to 

reject their possible effect towards our dependant variable: 

Political Stability 

Domestic Gross Product 

Water Stress 

 

Figure 6 

Source: Own elaboration 

This research in its two phases will select the following cases of analysis:  

T1. Statistical Analysis:  

The Nile River Basin riparian countries will be the case of study of this first phase of the 

research. Those are: Egypt, Burundi, Democratic Republic of the Congo, Eritrea, Ethiopia, 

Kenya, Rwanda, South Sudan, Sudan, Tanzania and Uganda. 

T2. Comparative Analysis:  

The two riparian countries selected for the small N comparative for the second part of our 

nested analysis will be Egypt and Ethiopia. This is due to the hegemonic and 

counterhegemonic nature they project upon the basin respectively. Moreover, being Egypt 

a downstream riparian country and Ethiopia an upstream one, will act as control for possible 

alterations towards our dependant variable originated on geographic phenomena.  

5. THE RIVER NILE BASIN CASE 

The River Nile is the longest river in the world, it rises south of the Equator and flows 

northward through north-eastern Africa to drain into the Mediterranean Sea. The River 

Nile Basin covers about 10% of African territory and is shared by eleven countries: 

Burundi, Egypt, Democratic Republic of the Congo, Eritrea, Ethiopia, Kenya, Rwanda, 
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South Sudan, Sudan, Tanzania and Uganda. Nile Basin eleven nations have a combined 

population of over 450 million people and estimates indicate that over 257 million rely 

directly on the Nile for their food and water security (NBI, 2012). The Nile River has a 

major impact on the interstate politics of the region, and it has been a historical source of 

conflict.  

The Nile Basin is characterized by an asymmetric use of water resources, with a 

consolidated Egyptian downstream hydro 

hegemony. Since colonization in 1959, there 

have been two main international agreements 

that governed the allocation of the Nile’s 

waters, that gave Egypt and Sudan absolute 

rights over the river. Both nations also created 

a permanent Joint Technical Commission for 

Nile Water (PJTC) with the objective to 

ensure the technical cooperation for the Nile 

control projects. It was an ideational power 

strategy that started a long and inclusive 

technical cooperation process that set the 

basis to the Nile Basin Initiative, founded in 

1999 and supported by the World Bank.  

The Nile Basin Initiative was a transitional 

all-inclusive platform aimed to create a 

permanent legal and institutional framework 

involving participating nations and state 

holders in order to manage water resources 

and work for a fair allocation of water.  

Since 1999 to 2010, the NBI propitiated a never-seen period of politic cooperation 

between all riparian countries over Nile waters. During this decade, NBI prepared the 

“Agreement on the Nile River Basin Cooperative Framework” based on the international 

water law.   

Source: Hel Hama elaboration (2013) 
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In 2010, the Nile Basin Initiative was succeeded by the Cooperative Framework 

Agreement, CFA onwards, that came into force as international law when the sixth 

riparian nations of Burundi, Ethiopia, Kenya, Rwanda, Uganda and Tanzania, signed the 

treaty in 2011. This agreement broke the eleven-year NBI cooperation between all 

riparian countries, as Egypt and Sudan refused to sign, suggesting that the wording of 

article 14 (b), on water security for other Nile nations in accordance with the equitable 

utilization principle, impinges on pre-existing water rights and usage allocations. Egypt 

claimed that the agreement should recognize the Egyptian historical and natural rights 

over the Nile water, ending up the unique transboundary water cooperation period in the 

River Nile Basin.   

6. EMPIRICAL RESULTS  

In this section we will analyse the statistical results of the regressions, to observe the 

correlation between transboundary water cooperation and food security in the River Nile 

Basin. The empirical results will be developed according to FAO’s four food security 

dimensions: Food Availability, Food Access, Food Utilization and Food Stability. 

6.1. Statistical Analysis 

 

i. Food Availability  

 

Food Availability in sufficient quantities of food of appropriate quality, supplied through 

domestic production or imports, including food aid (FAO, 2006). This dimension 

includes the following variables: Dietary energy supply adequacy, Average protein 

supply adequacy and the Share of dietary energy supply derived from cereals, roods, and 

tubers.  

 

The dietary energy supply adequacy variable measures de total kilocalories ingested per 

person per day in the River Nile Basin, taking in account the eleven riparian countries 

total population. The average protein supply adequacy measures the grams of protein 

ingested per person per day and the average dietary energy supply derived from cereals, 

roots, and tubers variable, measures the kilocalories per person per day derived from 

carbohydrates.  
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As we can observe in the table 1, the relation between transboundary water cooperation 

and dietary energy supply adequacy statistically significant as the p-value indicates. This 

means that when there’s transboundary water cooperation, the kilocalories ingested per 

day per person increase significantly, specifically increase 126,9 kilocalories per day per 

person. The average protein supply adequacy also increases significantly when there’s 

cooperation, specifically there’s an increase of 6,57 grams of protein per day per person. 

On the contrary, the relation between cooperation and the share of dietary energy supply 

adequacy derived from cereals, roods and tubers has not statistical significance. In the 

three cases some control variables present a significant relation with the dependent 

variables, although, taking in account the intensity of the relation comparing with the 

cooperation relation intensity, their interference is negligible.  

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Regressions.  

Source: Own elaboration, RStudio 
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  Graph 1: Coefficient Plot 
Dietary Energy Supply Adequacy 

Source: Own elaboration, R studio 

 

  Graph 2: Correlation Matrix 
Dietary Energy Supply Adequacy 

Source: Own elaboration, R studio 

 

  Graph 3: Coefficient Plot 
Average protein supply 

Source: Own elaboration, R studio 

 

  Graph 4: Correlation Matrix 
Average protein supply 

Source: Own elaboration, R studio 

 

  Graph 5: Coefficient Plot 
Average dietary energy supply derived from 

cereals, roods, and tubers  
Source: Own elaboration, R studio 

 

  Graph 6: Correlation Matrix 
Average dietary energy supply derived from 

cereals, roods, and tubers  
Source: Own elaboration, R studio 
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ii. Food Access 
 

This dimension refers to the access by individuals to adequate resources (entitlements) 

for acquiring appropriate foods for a nutritious diet. Entitlements are defined as the set of 

all commodity bundles over which a person can establish command given the legal, 

political, economic, and social arrangements of the community in which they live (FAO, 

2006). To measure this dimension, we use the following variables: The Prevalence of 

Undernourishment and the Hunger Index.  

The first variable, Prevalence of Undernourishment, estimates the proportion of the 

population whose food consumption is insufficient to maintain a normal active and 

healthy life. The Hunger Index, as a multidimensional variable, also takes in account the 

prevalence of undernourishment, as well as the frequency of underweight in children 

under five years of age and the mortality rate of children under five years of age. This 

index classifies countries on a 100-point scale, with 0 being the best score (there is no 

hunger) and 100 being the worst, although in practice none of these extreme situations 

occur. The higher the index, the worse the food situation in that country. 

Table 2 indicates that there is not a significant relation between transboundary water 

cooperation and Prevalence of Undernourishment. The relation with hunger is also not 

significant. On the contrary our control variables, mainly GDP, present a significant 

relation with our dependent variables, their intensity is considerable, thus rendering any 

possible relation with our main independent variable, cooperation, inexistant, as the 

graphs display.   

 

 

 
 

 
 

Table 2: Regressions 

Source: Own elaboration, R Studio 
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iii. Food Utilization 
 

 
Utilization of food through adequate diet, clean water, sanitation, and health care to reach 

a state of nutritional well-being where all physiological needs are met. This brings out the 

importance of non-food inputs in food security (FAO, 2006). In this dimension are 

included the following variables: Percentage of population using at least basic drinking 

water services, Percentage of population using at least basic sanitation services and 

Prevalence of exclusive breastfeeding among infants 0-5 months of age.  

 

Table 3 indicates that doesn’t exist a significant relation between transboundary water 

cooperation and the percentage of population using at least basic drinking water services. 

  Graph 7: Coefficient Plot 
Prevalence of Undernourishment 

Source: Own elaboration, R studio 
 

  Graph 8: Correlation Matrix  
Prevalence of Undernourishment 

Source: Own elaboration, R studio 
 

  Graph 9: Coefficient Plot 
Hunger Index 

Source: Own elaboration, R studio 
 

  Graph 10: Correlation Matrix 
Hunger Index 

Source: Own elaboration, R studio 
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Yet, the second dependent variable presents a relation with statistical significance of the 

10%, therefore when there’s transboundary water cooperation there’s an increase of 

sanitation services use by 5,72 points in the basin. Finally, there’s also a significant 

relation between cooperation and prevalence of exclusive breastfeeding among infants 0-

5 months of age, decreasing the dependent variable by 13 points when there’s water 

cooperation. We also must mention the significant impact of both the GDP and the water 

stress towards our dependant variables.  

 

 

 

 

 
 
 
 

 
 
 
 

 
Table 3: Regressions 

Source: Own elaboration,  

R Studio 

 

 
 
 
 

  Graph 11: Coefficient Plot 
Percentage of population using at least basic drinking 

water services 
Source: Own elaboration, R studio 

 

  Graph 12: Correlation Matrix 
Percentage of population using at least basic 

drinking water services 
Source: Own elaboration, R studio 
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iv. Food Stability 
 
Stability means to be food secure; a population, household or individual must always have 

access to adequate food. They should not risk losing access to food as a consequence of 

sudden shocks or cyclical events (FAO, 2006). The variables that this dimension 

incorporate are Percent of arable land and Cereal import dependency ratio. Arable land 

includes land defined by the FAO as “land under temporary crops (double-cropped areas 

are counted once), temporary meadows for mowing or for pasture, land under market or 

kitchen gardens, and land temporarily fallow”. The cereal dependency ratio tells us how 

much of the available domestic food supply of cereals has been imported and how much 

proceeds from the country production.  It is computed as (cereal imports - cereal exports)/ 

(cereal production + cereal imports - cereal exports) * 100 (FAO Monitoring System, 

2006). 

  Graph 13: Coefficient Plot 
Percentage of population using at least basic 

sanitation services 
Source: Own elaboration, R studio 

 

  Graph 14: Correlation Matrix 
Percentage of population using at least basic 

sanitation services 
Source: Own elaboration, R studio 

 

  Graph 15: Coefficient Plot 
Prevalence of exclusive breastfeeding among infants 0-

5 months of age  
Source: Own elaboration, R studio 

 

  Graph 16: Correlation Matrix 
Prevalence of exclusive breastfeeding among 

infants 0-5 months of age  
Source: Own elaboration, R studio 
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As we can observe in table 4, there’s a significant and intense relation between 

transboundary water cooperation and the percent of arable land.  When there’s 

transboundary water cooperation the percent of arable land decreases 8 points.  

Otherwise, the cereal import dependency ratio also presents a significant relation with our 

independent variable. When there’s cooperation the quantity of cereal import rises 

1.252.899 tones. As the control variables show, all of them are significant, what means 

that water stress, political stability and GDP also contribute to the rise of the dependent 

variable.  

 

 

 
 

 

 

 

 

 

 

Table 4: Regressions 

Source: Own elaboration,  

R Studio 

 
 

 
 
 
 
 
 
 

  Graph 17: Coefficient Plot 
Percent of Arable Land 

Source: Own elaboration, R studio 
 

  Graph 20: Correlation Matrix 
Percent of Arable Land 

Source: Own elaboration, R studio 
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Having analysed the correlations between transboundary water cooperation in the River 

Nile Basin and the four Food Security dimensions, we can determine that there is a 

significant relation between both variables. Specifically, we have observed that water 

cooperation increases food availability, food utilization and food stability, while it has 

not an apparent impact to food access. To get a more accurate understanding of the 

relation between our variables along the River Nile Basin we will proceed to perform a 

reduced comparative analysis.  

 

6.2. Comparative Analysis 

 

To achieve a better understanding of the relation between transboundary water 

cooperation and Food Security in the River Nile Basin we will reduce our number of 

cases, undertaking a comparative analysis between two countries using the most similar 

method. Having the same independent variable for both riparian countries, we will focus 

on the differences that the dependent variable present per country. To better explain the 

relation between Transboundary Water Cooperation and Food Security we have chosen 

the following two riparian countries: Egypt and Ethiopia.   

These two countries are paradigmatic, they are located in the extremes of the Nile River: 

Ethiopia is located in the Blue Nile, where the Nile is born and Egypt is located in the 

inferior Nile, where the river flows into the sea. Ethiopia is an east African country while 

Egypt is a north African one.  

  Graph 19: Coefficient Plot 
Cereal import dependency ratio 

Source: Own elaboration, R studio 
 

  Graph 20: Correlation Matrix 
Cereal import dependency ratio 

Source: Own elaboration, R studio 
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They are powerful countries, Egypt as the basin hegemon and Ethiopia as the principal 

counter-hegemon. They have the richest economies in the basin, which highly depend on 

Nile waters, as their primary sector and specially agriculture, employs most of both 

countries population.  

Regarding food security, East and North Africa present different scenarios, the East 

African food security is compromised by recurrent climate shocks including drought and 

floods, pests, and diseases. The agriculture and livestock sector, the most important one, 

depends on rain and the region water resources. Malnutrition is especially acute for 

children and women, which are especially vulnerable. Nowadays population growth and 

migration are further straining food security in the region (USAID, 2021). North African 

countries, on the contrary, are the less food insecure countries in Africa, but they are 

characterised by a high dependency on cereal imports and a great need for water.  

Followingly, through our comparative analysis we will observe if Food Security is 

influenced by transboundary water cooperation in the selected countries and which 

variables could explain its different results.   

 

The Arab Republic of Egypt  

 

The Arab Republic of Egypt is a semi-presidential republic and the principal hegemon of 

River Nile Basin, located in the northeast corner of Africa in the inferior Nile, for what is 

called a downstream hegemon. Even Egypt is constitutionally a democracy, Polity IV 

considers the country an autocracy since 2005.  

 

Egypt is the richest riparian country with a Gross Domestic Product per capita of 3.019,21 

US dollars, as well as the most populous north African country. Its population over 100 

million inhabitants lives in an area of 40.000 square kilometres near the banks of the Nile 

River, where the only arable land it’s found (Holt Peter, 2021).  

 
Only the 3% of the country total area its susceptible to be arable land, though this arable 

area is highly fertile and is cropped more than once a year. That’s why agriculture is an 

important sector of Egyptian economy and suppose nearly 1 8#  of its GDP and employs ¼ 

of its population. Heavy capital is invested in forming canals, drains, dams, water pumps, 
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and barrages to broaden its percent of arable land, using the river Nile waters, as well as 

a great investment it’s been done in skilled labour, commercial fertilizers, and pesticides.  

 
Egypt description as the “gift of the Nile” is as relevant today as it was in the 4th Century 

BC, as the entire existence of Egypt depends on Nile waters due to its desertic clime, it is 

the driest country in the world. For centuries Egypt has pursued a hydrological strategy 

to prevent upstream countries utilization of Nile water to ensure its water use. During 

colonization, Great Britain came to an agreement with Egypt that not only prohibited the 

upstream States from using the waters of the Nile but also established the ‘historic’ rights 

of Egypt to Nile waters, institutionalizing under international law the status quo 

(Mahemud Eshtu Tekuya, 2020).  

 

Nile Basin Initiative all-inclusive cooperation period, initiated and supported by the 

World Bank, was an opportunity to resolve the Nile water allocation problem, but it was 

seen for Egypt as a chance to manage the tension concerning the fate of colonial treaties 

and to smooth its hegemony.  The State has always refused to resolve the Nile question, 

permitting an equitable utilization of water, as it’s not Egypt’s interest. Even tough NBI 

brought all states together for the first time in history and provided discussion forums, in 

which the upstream countries articulated its interests, and some improvements were 

accomplished, as an increase in political stability.  

 

The Federal Democratic Republic of Ethiopia 

 

The Federal Democratic Republic of Ethiopia is a landlocked upstream riparian country 

in the Horn of Africa. Specifically, it’s located in the Blue Nile, which is born in Lake 

Thana in the country. The State is considered by Polity IV an autocracy since 1995 and 

has one of the largest economies of east Africa, with a Gross Domestic Product per capita 

of 855,76 US Dollars (FMI, 2020), even tough is one of the world’s poorest countries.  

 

Its population is above the 100 million inhabitants, of which the 41% are children under 

15 years old. Only the 20% of the total population live in urban environments, while the 

majority live in rural environments, as Ethiopian highlands. The majoritarian climate type 

in Ethiopia is the tropical monsoon, characterized by a dry season from October to 
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February and a light rainy season in July and August. The eastern part of the country has 

a hot semi-arid climate type (Crummey, 2021).  

 

Agriculture constitutes around 85% of the labour force and accounts the half of Gross 

Domestic Product, it is the second biggest maize producer in Africa. Even though its 

agricultural sector has a poor economic base that brings out a low productivity, a weak 

infrastructure, and a low level of technology. Droughts are a real hazard for the 

agricultural sector and food security in Ethiopia, so that Egypt’s limitations in the use of 

Nile waters have always been a severe problem. Concerning this, the former Ethiopian 

Prime Minister Meles Zenawi declared: “while Egypt is taking the Nile water to transform 

the Sahara into something green, we in Ethiopia are denied the possibility to feed 

ourselves. And we are being forced to beg for food every year” (Mahemud Eshtu Tekuya, 

2020). 

 

The Nile Basin Initiative cooperation period was an opportunity for Ethiopia to 

counterbalance the Egyptian hegemony and articulate the interests of the upstream block, 

positioning as a firm counter-hegemon in the basin, gaining bargaining power. After the 

cooperation failure in 2010, Ethiopia started the construction of a huge dam disregarding 

Egypt’s veto power over Nile Projects. The Gran Ethiopian Renaissance Dam (GERD) 

will produce hydropower and provide electricity to the entire Ethiopian population, as the 

83% of Ethiopians have no access to it, at the same time it generates a vital water reservoir 

for the region, which could stabilize the country food security. The hydropower surplus 

will be sold to the other riparian countries.  

 

The construction of the dam, financed by the Chinese Banks, has created serious tensions 

among Egypt, Sudan, and Ethiopia, as it is believed that could reduce downstream 

countries water availability. Egypt exercised its veto to the project and prohibited 

Ethiopia to fill the dam, but in 2020 Ethiopia started the filling of the GERD’s reservoir 

ignoring Egypt’s claim. The latent conflict is problematic for the basin stability and all 

riparian countries are looking forward to a pacific agreement among Egypt and Ethiopia.  

 

 

 

 



  28 

Statistical Results 

 

i. Food Availability:  

 

We will start the results analysis approaching to the first dimension of Food Security, 

Food Availability, composed by the dietary energy supply, the average protein supply 

adequacy and the average dietary supply derived from cereals, roods, and tubers.  

 

Firstly, we must emphasise that there is significant relation between transboundary water 

cooperation and the dietary energy supply adequacy in Egypt. When there’s cooperation 

in the basin, there is an increase of 86 kilocalories ingested per day and person. Also, 

Water Stress and GDP present significant results contributing to the rise of the dependent 

variable. In Ethiopia, the results are different, there is not a significant relation between 

transboundary water cooperation and the dietary energy supply adequacy, but as table 5 

displays, the p value almost reaches the 90% of significance, and it seems that cooperation 

increases in 72,52 kilocalories ingested per day and person.  

 

If we focus in the second dimension, there is a significant relation between transboundary 

water cooperation and the average protein supply adequacy in both countries. 

Specifically, when there’s cooperation, the protein ingested per person per day increase 

3,73 grams in Egypt and 3,49 grams in Ethiopia per day and person. Is important to state 

that the control variables, mainly GDP, is also contributing to the rise of the dependent 

variable, especially in Ethiopia.  

 

Finally, there’s no significance in Egypt between cooperation and the average dietary 

supply derived from cereals, roods, and tubers. Even tough in Ethiopia, cooperation 

influence significantly the ingest of kilocalories derived from carbohydrates per person 

and day, specifically it rises 0,08 kilocalories. GDP also has a significant effect in the 

relation.  
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Table 5: Regressions. Source: Own elaboration, R Studio 

 

 

ii. Food Access:  
 

The second dimension of Food Security, food access, is composed by the prevalence of 

undernourishment and the Hunger Index.  

 

As we can observe in table 6, there’s a significant relation between transboundary water 

cooperation and the prevalence of undernourishment. In Ethiopia, when there’s 

cooperation, the prevalence of undernourishment decreases 7,84 percentual points. The 

control variable GDP also explains this decrease and interfere in the result. On the 

contrary, even in Egypt the relation between cooperation and the prevalence of 

undernourishment is significant, when there’s cooperation, the prevalence of 

undernourishment rises 0,80 percentual points. Tough, this result is interfered by the 

control variables. When in the country, at the same time, there’s political stability and 

water stress the prevalence of undernourishment during a cooperation period rises. In this 

case, political stability in Egypt decreases the prevalence of undernourishment 1,43 

percentual points, but at the same time water stress increases it 0,08 percentual points 

with a 100% statistical significance.  

 

The hunger index is not influenced by transboundary water cooperation in the selected 

countries. Control variables do not interfere in the results.  
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Table 6: Regressions. Source: Own elaboration, R Studio 

 
 

iii. Food Utilization:  
 
The third dimension of Food Security, Food Utilization, is composed by the three 

following variables: percentage of population using at least basic drinking water services, 

percentage of population using at least basic sanitation services and prevalence of 

exclusive breastfeeding among infants from 0 to 5 months of age.  

 

As table 7 indicates, there’s not a significant relation between transboundary water 

cooperation and the percentage of population using at least basic drinking water services, 

cooperation doesn’t influence this variable. The same happens with the relation between 

cooperation and prevalence of exclusive breastfeeding among infants from 0 to 5 months 

of age in Egypt. Cooperation doesn’t influence it. Still, in Ethiopia, there is a considerable 

lack of data in our dependent variable since 1989 to 2020 that impede to obtain complete 

results.  

 

Taking into consideration the relation between transboundary water cooperation and the 

percentage of population using at least basic sanitation services, we can state that there 

isn’t any significant relation in the selected countries.   
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Table 7: Regressions. Source: Own elaboration, R Studio 

 
 

iv. Food Stability:  
 
The fourth and last dimension of Food Security, Food Stability, comprehends two 

variables, the percent of arable land in the country and the cereal import dependency ratio. 

Regarding the first one, there isn’t a significant relation between cooperation and the 

percent of arable land in both countries. We can see that cooperation tends to reduce the 

percent of arable land, but not significantly. The political stability control variable 

contributes significantly to the reduction of the mentioned dependent variable in Egypt, 

while in Ethiopia the GDP and the Water Stress rises the percent of arable land.  

 

If we approach to the transboundary water cooperation and the cereal import dependency 

ratio, we can see that there is no significancy in the relations. Yet, in Egypt we can observe 

a tendency of reduction on the cereal import dependency ratio (tones) in the cooperation 

periods, while in Egypt the tendency is inverse.  
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Table 8: Regressions. Source: Own elaboration, R Studio 

	
	
Having analysed the comparative data, we can note a holistic coherence throughout the 

results. Statistical regressions have proved a significative relation between transboundary 

cooperation and most of food security dimensions in the basin, especially food 

availability, food utilization and stability.  

 

Approaching to Food Availability dimension it is remarkable that the ten-year 

transboundary water cooperation raised the kilocalories ingested per day and person in 

the Basin, having a direct effect to the population dietary energy, propitiating an optimal 

health, phycological function and well-being (FAO, WHO, ONU, 2004). It is also 

observable an increase in the grams of protein ingested per day and person in the basin, 

while there is no relation between cooperation and the average energy supply derived 

from cereals, roods, and tubers. Though, in Ethiopia we can see a rise in this dependent 

variable due to cooperation.  

 

This increase in the kilocalories ingested per day could be explained by two facts: the 

consolidation of a more self-sufficient and productive agricultural and livestock sector or 

an increase in food imports and aid.  

 

If we focus in the Ethiopian results deviation in the rise of the average energy supply 

derived from cereals, roods, and tubers due to cooperation, it could be explained by  David 

Gray and Claudia W.Sadoff  theory (2003), which states that during cooperation periods, 

if tense regional relations can be overcome, many countries try to secure its food supply 

through trade, as it is more cost efficient than to invest in the country’s food sufficiency 

through agricultural technology and hydropower energy. Is detachable that during the 
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NBI cooperation period many political measures were taken to liberalise trade within the 

basin, promoting riparian food export and import.  

 

The 23% of Ethiopian cereal imports come from the United Arab Emirates, and specially 

from Egypt, as well as its fruits and vegetables. Ethiopia and the other east African 

riparian countries highly depend on food import as they base their agricultural sector in 

export production. This type of export centred agriculture without technological resources 

sentences these countries to food insecurity and external dependency. Yet, Ethiopia with 

the construction of the Renaissance Dam has turned the situation around, investing in 

hydropower and water saving with the aim of achieving a more prosperous and food 

secure future.  

 

Egypt rise of ingested kilocalories, could been explain, otherwise, by both a consolidation 

of the agricultural sector through investment and an increase in food imports.  

 

The Food Access dimension present exceptional results, as it is not influenced by 

transboundary water cooperation. Yet, the prevalence of undernourishment, is 

significantly influenced by cooperation in the selected countries. In Egypt, we have been 

able to prove that cooperation and political stability tend to decrease the prevalence of 

undernourishment, but at the same time, it can be rapidly increased by water stress during 

a cooperation period.  

 

Egypt’s desertic climate, make’s the country particularly vulnerable to water related 

shocks, as their whole agricultural sector depends on the River Nile, as well as its 

population feeding, so that any water stress episode can rise the percent of population that 

cannot access to a sufficient dietary supply. Eva Ludi, Lorenzo Bosi and Lindsey Jones 

(2017) argue that there is a causal chain between water related shocks and food security 

that can explain the Egyptian situation. Water related shocks, being those floods, storms 

or droughts, damage agricultural infrastructure and crops, as well as produce livestock 

loses. Consequently, the water supply systems are damaged, and the country reduces its 

food and income, which means that the State is disabled to access the market to export 

and import. Finally, with no agricultural production and no access to market and imported 

food, food access and availability are reduced.   
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Otherwise in Ethiopia, transboundary water cooperation significantly decreased the 

prevalence of undernourishment. This relation is also tightly related to GDP, as for each 

point of GDP increase, the prevalence of undernourishment decreases 0,02 percentual 

points. These makes patent the relation between poverty and food security. As we can 

notice, Food Access is easily alterable by external variables and that’s why transboundary 

water cooperation alone cannot explain its variation.  

 

Food Utilization dimension it’s been clearly influenced by cooperation considering the 

whole Nile Basin results, even though the comparative analysis doesn’t support that 

thesis. The level of population using basic sanitation services have increased in the basin 

during the cooperation period, as well as exclusive breastfeeding among infants has 

decreased. Nonetheless cooperation has not influenced food utilization in Egypt and 

Ethiopia.  

 

The variable “percentage of population using at least basic sanitation services” is related 

to safe use of wastewater and excreta, well managed water and crops to prevent diseases 

and the prevention of water sources contamination. Focusing on the comparative analysis 

results deviation regarding the cooperation influence on the mentioned variable, it could 

be explained by different factors in each country. Firstly, in Egypt just the minority share 

of population doesn’t have access to basic sanitation services, specifically it represents 

less than the 10% of the total population. This lack of access to basic sanitation services 

is associated to a lack of infrastructure in some rural areas.  On the contrary in Ethiopia 

the 50% of population does not have access to basic sanitation services (UNICEF, 2017), 

but in this case, GDP explains better than transboundary water cooperation the variation 

in the percentage of population using at least basic sanitation services as table 7 displays.   

 

Transboundary water cooperation can contribute to sanitation in many ways as establishes 

a river basin regulation that prevents water contamination and the use of industrial 

effluents for irrigation. Specifically, NBI provided the basin with a managing water plan 

for each part of the Nile River and subjected the basin to the environmental international 

law requirements.  

 

Regarding the prevalence of exclusive breastfeeding among infants and the percentage of 

population using at least basic drinking water services we have seen that the general 
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tendency is the descend of the dependent variable during a cooperation period, yet we can 

deduce that in the cooperation period a great share of infants among 0 and 5 months are 

not only breastfeed or are not breastfeed at all, which is especially dangerous, as 

breastfeeding prevents from infectious diseases and reduces considerably the infant 

mortality rate. This descend during the cooperation period can be related to women 

disinformation, the women socioeconomic and employment status in the riparian 

countries and the effects of the rural/urban dimension (BMC Pediatrics, 2019). 

Particularly in Egypt and Ethiopia, cooperation has no effect in the prevalence of 

exclusive breastfeeding among infants.  

 

Finally, the only variable that in any case is influenced by transboundary water 

cooperation, neither in the basin statistical analysis nor in the comparative one, is the 

percentage of population using at least drinking services. In this case, Eva Ludi, Lorenzo 

Bosi and Lindsey Jones (2017) states that a lack of basic drinking services is always 

related to a poor water access that produce long collection times from resources, as well 

as can be related to water shocks as floods, storms and droughts that damage the water 

supply systems. A basic and stable water supply and drinking is essential to food security, 

even tough, as we can observe in tables 3 and 7, GDP and Water Stress significantly 

interfere in our independent variable results. Specifically, the control variable “water 

stress” is the one that best explains our dependent variable, confirming Ludi, Bosi and 

Jones theory.  

 

Food Stability is the last dimension of food security and is part of the dimensions 

influenced by transboundary water cooperation. Food stability refers to the ability to 

obtain food over time and is measured by the percent of arable land (self-sufficient food 

production) and the cereal import dependency ratio (import dependency). Generally, 

when there’s cooperation in the basin, the percent of arable land diminishes. It is 

considered arable land the “land under temporary crops (double-cropped areas are 

counted once), temporary meadows for mowing or for pasture, land under market or 

kitchen gardens, and land temporarily fallow” (FAO, 2006). A plausible explanation to 

this fact can be the expansion of urban environments in the riparian countries and the 

movement of rural population to big cities, abandoning the agricultural labour. 

Urbanization is accelerating in Africa, as Gross Domestic Product rises and technology 

and globalization arrives to the main cities (Bart and Nakileza, 2016). Another fact that 
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could have decreased the percent of arable land during cooperation, is the protection and 

conversion, during the NBI, of many natural areas in national parks, wilderness areas, 

community conserved areas and nature reserves.  

 

Finally, transboundary water cooperation tends to increase the cereal import dependency 

ratio. As we have argued at the beginning of the analysis, river basin cooperation widens 

the riparian’s trade opportunities and promotes liberalising policies. The access to the 

market favours riparian countries to export and generate income and to import food in an 

efficient way. Tough food imports don’t stabilize food security and makes the country 

extremely vulnerable to market shocks and alterations.  

 

To finish the empirical analysis, it is remarkable to state that transboundary water 

cooperation significantly influences most of food security dimensions and variables.  

 

 

7. CONCLUSIONS 

 

To conclude, has food security increased in the Nile Basin riparian countries during the 

Nile Basin Initiative cooperation period? The present quantitative study suggests that 

even the answer to this question is more complex than a simple yes or no, indeed, food 

security has partially increased in the River Nile Basin riparian countries during the ten -

year NBI cooperation period.  

 

Transboundary water cooperation has influenced three of four Food Security dimensions, 

specifically it has influenced and increased Food Availability, Food Utilization and Food 

Stability in the basin, except for Food Access. Thus, we can finally refute our Hypothesis 

0, which asserts “transboundary water cooperation does not increase food security in the 

river Nile basin” and partially accept our Hypothesis 1 which assert “transboundary water 

cooperation increases food security in the river Nile basin”. We have proved that there’s a 

significant relation between transboundary water cooperation and most of food security 

variables, specifically there’s a significancy towards six variables of ten.  
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In the methodological part of the research three control variables were presented in order to 

capture possible spurious relations, GDP, Water Stress and Political Stability. Trough them 

we have been able to observe the importance of water stress and scarcity in the river Nile 

Basin and its impact to population’s vulnerability and food insecurity. The same happens 

with the control variable GDP, as there’s a strong and positive relation between the rise of 

GDP and Food Security. Nonetheless is observable that when there’s significance in 

cooperation, usually there’s also significance in political stability, what match with the 

Sadoff and Grey theory of cooperation benefits in international rivers (2002) that states that 

cooperation produces political stability. 

NBI has been a battleground of opposing downstream and upstream tendencies (Cox, 

1981), as well as an agent of change in the Basin (Sinclair, 1996). The benefits of the Nile 

Basin Initiative are diverse, regarding the “benefits to the river” related to the ecosystem, 

there’s a need of further cooperation to ensure its sustainability. The second type of 

benefits related to economic gains “from the river” are significant, as the cooperative 

management of the river flows mitigate against floods and droughts, hydropower and 

agricultural coordination and production has also been effective and shared infrastructure 

has been constructed. Finally, regarding the “benefits because of the river”, cooperation 

has propitiated more political stability and a diminishing in regional tensions favourable 

to security, what has brought the type four benefits “beyond the river” related to market 

integration (Moges Mekkonen, 2014).  

Thus, we can confirm that Food Security is a cooperation benefit because of the river in 

the Nile River Basin, as transboundary water cooperation has significantly increased most 

of food security dimensions in its riparian countries. The NBI cooperation period 

increased the total kilocalories ingested per day and person in the basin, specifically 

protein became more available to population, the use of basic sanitation services increased 

significantly, the basin economy was expanded and diversified thanks to market 

integration, being less dependent on agriculture and increasing its food imports and 

exports. We can also assert, following Sadoff and Grey theory (2002), that the ten-year 

NBI cooperation period has strengthen the resilience of the population’s basin to its 

diverse climates and water related shocks, thanks to an increase in food availability, 

utilization, and stability. In specific climates, as the desertic type in Egypt, we also have 

proven that even in a situation of water stress, transboundary water cooperation is able to 
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reduce the prevalence of undernourishment and mitigate its effects, being this an 

interesting discovery worthy of further research.  

Today, the Egyptian hegemony has been threatened by Ethiopia with the construction of 

the Renaissance Dam. The dam could be the key to upstream countries development and 

a way to counterbalance Egypt’s power, some authors even consider that Egypt’s 

hegemony will be displaced by Ethiopia, though it’s too early to assert such thing, as 

Ethiopia has a great lack concerning material and ideational power. The future of the 

basin is uncertain, war has been a plausible situation in critic moments, even though 

riparian countries are willing to arrive to a new cooperation scenario and it seems that 

diplomacy and negotiation will be the solution to the Nile issue.  

However, it is necessary to emphasize some difficulties that have hindered the 

investigation of having more complete conclusions. In first place in FAO’s database there 

is a lack of data amongst 1998 and 2000, which has been collected throughout food 

security metadata and sources following FAO’s specific instructions. Secondly, this 

problem has led in some cases to a lack of data for some years and countries, what could 

lower the accuracy of the results. Finally other variables beyond our control ones, could 

have interfered our relations, as the creation of new public policies, conflict, or gender 

inequality. A future line of research would be to extend the studied period of investigation 

and aggregate the food security dimensions to have a single figure describing Food 

Security as a unidimensional variable trying to prove with a new methodology the relation 

significance. Also, other control variables, as the cited ones, should be added.  

Despite these limitations, the research has successfully achieved the aims set at the 

beginning of the research. The statistical and the comparative analysis have provided the 

necessary evidence to confirm that transboundary water cooperation increases food 

security and contributes to achieve multiple sustainable development goals in river basins. 

This type of gains should be considered by States in their hydro political strategies, as 

Food Security has a direct relation with economic growth, job creation, populations 

mental and physical health, trade opportunities, national stability, and security (USDA, 

2021), as well as 2030 Agenda consecution is key to achieve a sustainable future.  

Nowadays, the River Nile Basin is facing two great challenges, an anticipated population 

explosion and the climate change effects. Political tensions over water resources are 
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patent, but only joint action will enforce riparian resilience and further cooperation is 

urgent to preserve the basin and to guarantee populations survival. A whole river basin is 

a single hydrological unit, and to manage it, a single all-inclusive political institution is 

needed. 
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