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ABSTRACT

The Nile, shared by 10 river basin countries, is the main vital
water artery in the North Eastern region of Africa. The river has
two main tributaries: the White Nile originating in Burundi,
and the Blue Nile rising in Ethiopia. These are joined by the At-
bara River north of Khartoum, Sudan. To date, the prevailing
water policy regulating the distribution of water among the
countries of the Nile basin is a bilateral 1959 agreement at-
tributing the largest share of the river’s flow to Egypt, the down-
stream, noncontributing country, with the rest allocated to
Sudan, leaving other countries in the Nile watershed without spe-
cific shares. The high rate of population growth in the region pro-
pels governments to continuously seek food, and thus water se-
curity, to match increasing demand. Agricultural development
in other basin countries could be enhanced with a more adequate
distribution of water resources. Measures have been proposed to
alleviate potential water shortages, including improved utiliza-
tion of water in Egypt, and construction of numerous dams and
canals. There are, however, disagreements with particular coun-
tries rejecting or accepting these plans depending on which coun-
try will benefit most. The objective of this paper is to present a
decision case study to be taken by an international committee that
should set strategies for the resolution of the water conflict
through the harmonious exploitation of the Nile. The case study
targets a course of education at the graduate or senior under-
graduate level based on water resources issues impacting stabil-
ity in the region.

A SUFFICIENT AND RELIABLE FRESHWATER SUPPLY is essential for
protecting human health, supporting food production, pre-
serving ecosystems, sustaining economic development, and
providing vital goods and services such as hydroelectric power.
However, water security is constantly threatened with in-
creases in population, the misuse and contamination of water
resources, inefficient irrigation, as well as the heightened in-
tensity and frequency of natural disasters, such as droughts and
floods. Perhaps continued population growth represents the
most serious threat to water adequacy, whereby a larger pop-
ulation leads to a higher water demand for food production and
for domestic, municipal, and industrial uses. Not only does the
amount of available freshwater per capita decrease as a coun-
try’s population increases, but so does the amount received by
other states sharing that resource. The latter situation is the re-
sult of dam construction or altering a watercourse for addi-
tional irrigation systems in a particular country, hence redis-
tributing water allotments among sharing countries (Gleick,

2000). The drive to exploit shared water supplies triggers an-
imosities among countries and has been noted as one of the
most urgent political issues on the United Nations global
agenda (Gardiner, 2000; Nileriver.com, 2001; Population Ac-
tion Int., 2001).

The risk of conflict is aggravated in the Middle East and
North Africa (MENA) region, where rapid population growth
is coupled with an arid climate (Population Action Int., 2001).
In Africa, where poverty is a common phenomenon, 14 coun-
tries are currently experiencing water stress (their people re-
ceive the total equivalent of <1500m3/yr per capita), with an-
other 11 expected to face a similar fate by the year 2025, caus-
ing about 16% of the continent’s population (the equivalent
of 230 million people) to suffer from water shortages. In ad-
dition, the continent possesses 19 of the 25 countries in the
world with the highest percentage of population without ac-
cess to safe drinking water. Furthermore, the heavy reliance
on agriculture, which accounts for 88% of the total water use,
coupled with a lack of regional basin level planning, exacer-
bate the uneven distribution of water resources among coun-
tries (BBC, 1999; Gardiner, 2000; Karyabwite, 2000).

In this context, the vast Nile basin represents one of the crit-
ical, and perhaps the most important, shared water basins in
Africa. Ten countries presently share its waters: Burundi, the
Democratic Republic of Congo (DRC), Egypt, Eritrea,
Ethiopia, Kenya, Rwanda, Sudan, Tanzania, and Uganda, of
which the DRC and Eritrea lie to a lesser extent in the basin.
Although these 10 countries represent 10% of Africa’s land-
mass, they house 40% of the continent’s population, of whom
70% reside in the Nile basin. Egypt, the most downstream
country, has been the traditional user of the Nile, exploiting
its waters almost exclusively. However, upstream countries
have begun to consider controlling more of the Nile waters,
in an attempt to initiate economic development and sustain
their growing populations. Yet, the economic development
sought by most countries of the Nile basin has been hindered
by unresolved conflicts: Sudan and Burundi are enduring
civil wars, Tanzania is threatened by famine, while volatility
and internal and regional discord has limited the abilities of
the DRC, Eritrea, Ethiopia, Rwanda, and Uganda to devise
water development schemes (Varis, 2000; Nileriver.com, 2001;
Nile Basin Initiative, 2002).

This article focuses on the conflict over the shared water
resources of the Nile River and considers the decision of an
international committee for its equitable distribution among
the countries in the river’s watershed. Based on the presented
information, the committee (to be composed of top-level min-
isters) in coordination with the foreign ministers of all 10 coun-
tries (representatives from the United Nations and several
NGO mediators) needs to develop a set of strategies for the
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resolution of the water conflict issue and the development of
an integrated water plan that allows for an equitable and effi-
cient exploitation of the Nile. The article represents a case
study that can be used by graduate or senior undergraduate
students to role-play as opponents, supporters, and/or medi-
ators in a conflict resolution situation.

THE CASE

Following the independence from colonialism, disputes be-
tween countries in the Nile River basin became inter-state and
assumed internationally debatable dimensions. Agreements
regulating the Nile River divided water between Egypt and
Sudan, disregarding the needs of the remaining countries that
are in increasing need for water to sustain their growing pop-
ulations. These disadvantaged countries claim their right to eq-
uitable water distribution because the Nile represents the only
renewable water resource in the region, hence leading to an
ongoing debate regarding the most appropriate and efficient
management strategy of its waters. Regional political insta-
bility and internal armed conflicts within the majority of the
involved countries further amplify the problem. However, as
the Nile basin countries recognize the dynamics of the popu-
lation–water relationship, there remains ample opportunity to
advance planning and diplomacy to overcome the conflict
potential.

The Nile River Basin

The 6850-km long Nile is the world’s longest river, and
flows from south to north with a catchment basin covering ap-
proximately 10% of the African continent (Exhibit 1). The
river spreads across 10 countries with an area of 3 × 106 km2

(Exhibit 2). Although all the waters in Burundi and Rwanda
and more than half the waters in Uganda are produced within
their boundaries, most of the water resources of Sudan and
Egypt originate outside their borders: 77 and 97%, respectively
(FAO, 1997). About 94 billion cubic meters (BCM) flow an-
nually to Lake Aswan, Egypt, yet only 0.4 BCM are released
into the Mediterranean through the Rosetta, Damietta, and
other main branches along its 40-km wide delta (Karyabwite,
2000; Varis, 2000; Nile Basin Initiative, 2002).

The river has three tributaries: the White Nile, the Blue
Nile, and the Atbara. The upper White Nile1 originates in the
East African highlands of Burundi (Exhibit 3), flows through
the now submerged Owen Falls, Lake Kyoya, Kabalega
(Murchisson), and Lake Mobuttu to drain into Lake Victoria.
At least 50% of Lake Victoria’s annual discharge (27 BCM)
is lost to evaporation in the Sudd swamplands of Southern
Sudan. The 1529 km long Blue Nile rises at a spring site up-
stream of Lake Tana in Ethiopia and provides more than 53%
of the Nile’s water. The Blue Nile flows west and then north
to merge with the White Nile at Khartoum from where it
flows 322 km northeast to join with the Nile’s most northerly
tributary, Atbara, which also originates on the Ethiopian high-
lands. From the Atbara confluence, the river flows through the
Nubian Desert northward through Egypt and drains into the
Mediterranean (Beschorner, 1992; Howell and Allan, 1994;
Inventory of Conflict and Environ., 1997; Nile Basin Initia-
tive, 2002).

A distinguishing feature of the Nile is that half of its course
flows through countries with no effective rainfall (Exhibit 4).
Nearly all of the river’s water is generated on an area cover-
ing 20% of the basin, while the remainder is arid or semiarid
regions with minimal water supplies and very large evapora-
tion losses (Karyabwite, 2000).

Socio-Economics of Nile Basin Countries

Almost 40% of Africa’s population (equivalent to approx-
imately 300 million people), lives in the Nile basin and is pro-
jected to at least double by 2025. Exhibit 5 presents popula-

1 The Ruvyironza is considered to be the main source of the Nile River
and is one of the higher branches of the Kagera River that flows northward
from the Rwandan border before eventually becoming the White Nile (Nile
Basin Initiative, 2002).

Exhibit 1. Map of the Nile River basin (Nile Basin Initiative, 2002) and
status of water in 2025 (Karyabwite, 2000).

Exhibit 2. Nile basin repartition (Karyabwite, 2000).

Country Percentage of country in Nile basin Percentage of total Nile basin

Burundi 47.6 0.4
DRC† 0.9 0.7
Egypt 32.6 10.5
Eritria 20.5 0.8
Ethiopia 32.4 11.7
Kenya 7.9 1.5
Rwanda 75.5 0.7
Sudan 79 63.6
Tanzania 8.9 2.7
Uganda 98 7.4

† DRC = Democratic Republic of Congo.
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tion and water use in the 10 countries for the year 2000. Due
to the limited availability of renewable sources of water, pop-
ulation growth will decrease the available per capita water.
Population distribution in the basin is dominated by a shift to-
ward greater urbanization. For instance, the urban population
in Burundi, Ethiopia, Rwanda, and Uganda is projected to
more than double as a percentage of the total population. This
redistribution presents implications for water management as
urban populations generally consume more water per capita
for domestic and industrial use than rural populations. More-
over, although urbanization can open opportunities for taking
advantage of economies of scale in water delivery and sani-
tation, it also poses challenges of delivering water in remote
areas, such as ensuring drinking water sanitation and appro-
priate wastewater treatment (Baecher et al., 2000).

The growth rates of gross domestic and gross national
products (GDP and GNP)2 are uneven in the Nile basin (Ex-
hibit 6). The GDP is considered a rough indicator of water de-
mand because, with other things being equal, higher per capita
GDP is associated with greater water demand. The sectoral
composition of GDP is also an indicator of demand. Agricul-
tural production consumes the largest amount of water per unit
of GDP, followed by the midrange industrial sector and the
least consumptive services sector. The relative growth of the
sectors will influence future water demands and increased in-
dustrial activity may adversely impact water quality if pollu-
tion control measures are not implemented, monitored, and en-
forced. The GDP of basin countries exhibited a growth in the
various sectors during the 1990s except in Burundi, Rwanda,
and the DRC (Exhibit 7). This may indicate that, if and when
the political situation stabilizes, the war-torn areas are likely
to experience rapid economic recovery. Another important fact
is that Uganda’s high rate of industrial growth could eventu-
ally pose adverse effects on the water quality of the upper basin
(Baecher et al., 2000).

Additional development projects along the Nile are postu-
lated to help the countries meet their growing food supply de-
mands. Such progress may be achieved through the expansion
of agriculture as most of the countries are not yet operating at
their full irrigation potential (Exhibit 8). However, this will

only be realized if water allocation is managed equitably and
efficiently.

Conflicts in the Nile Basin

The Nile basin has experienced a long period of conflict
spanning the ancient Egyptian civilizations, the colonial reign,
and continuing to the modern day. Historically, the river pro-
vided the Egyptians with almost all their fresh water, and has
long been regarded as the cultural symbol of Egypt dating back
to the times of the Pharaohs. The Egyptians were always con-
cerned that the Nile’s waters may stop reaching them and, as
a result, have tried to bring the entire Nile valley under their
rule, invading Sudan during the reign of Queen Sheba, the
Roman rule of Nero, and at numerous other instances (In-
ventory of Conflict and Environ., 1997; Nileriver.com, 2001).

Colonialism marked the beginning of the modern history
of the Nile conflict in the 20th century (Exhibit 9) by realiz-
ing the significance of the Nile water for the prosperity of the
colonies, particularly Egypt. Upon reconquering Sudan in
1898, the British removed vegetation that was obstructing
navigation along the river, creating alternative drainage paths
to divert and improve the flow. Signing an agreement with
Ethiopia in 1902 was necessary to ensure the security of the
water supply, since Ethiopia provides 80% of the Nile water
and the British had no control over the Ethiopian portion.
Britain also had to negotiate with France and Italy to prevent

Exhibit 3. Nile river profile from Kagera to the Mediterranean Sea (adapted from Karyabwite, 2000).

Exhibit 4. Water resources and availability per person (Karabywite,
2000).

Dependency Per capita IRWR Per capita
Country IRWR† ARWR‡ ratio§ in 1994 ARWR in 1994

km3/yr % m3/inhabitant

Burundi 3.6 3.6 0 579 563
DRC¶ 935 1019 8.2 21 973 23 211
Egypt 1.7 58.3 96.9 29 926
Eritria 2.8 8.8 68.2 815 2492
Ethiopia 110 110 0 2 059 1 998
Kenya 20.2 30.2 33.1 739 1 069
Rwanda 6.3 6.3 0 833 792
Sudan 35 88.5 77.3 1 279 3 150
Tanzania 80 89 10.1 2 773 2 998
Uganda 39.2 66 40.9 1 891 3 099

† IRWR, Internal renewable water resources.
‡ ARWR, Actual renewable water resources.
§ Dependency ratio represents the extent to which the supply of a country’s renewable

water resources is dependent on sources external to its political boundaries and can
be calculated using the equation (ARWR − IRWR)/ARWR × 100.

¶ DRC, Democratic Republic of Congo.

2 Gross domestic product (GDP) is the value of total final outputs pro-
duced with labor or capital located in a country during a given year, whereas
gross national product (GNP) is the value of all final goods and services pro-
duced in a year with labor or capital owned by the residents of a particular
country (Samuelson and Nordhaus, 1998).
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their intervention with its dominance over the Nile basin. In
1929, Britain sponsored the Nile Water Agreement for water
allocation to support Egyptian planned developments on the
river. The bilateral agreement divided the Nile’s water between
the two most downstream countries, without consulting any
of the other involved parties. Egypt was provided with the mo-
nopoly over the resource and Sudan was allocated a mere 4
BCM, approximately 5% of the river’s flow (allAfrica.com,
1999; Inventory of Conflict and Environ., 1997).

The most comprehensive treaty that addresses sharing the
Nile’s water remains the 1959 Water Agreement on “the full
utilization of the Nile water” between Egypt and Sudan. The
treaty established the average annual Nile flow at about 84
BCM, measured at Aswan high dam in Egypt, and estimated
annual water loss due to evaporation and other factors at 10
BCM. The losses were deducted from the Nile yield of 84

BCM and the remaining water was divided among Egypt and
Sudan as 55.5 and 18.5 BCM, respectively. Sudan was to
construct projects to contribute to the Nile’s flow by prevent-
ing evaporation losses in the Sudd swamps of the White Nile,
with costs and benefits divided equally between the two coun-
tries. The projects included the Roseires Dam3 on the Blue
Nile, the Jonglei canal, and other irrigation and hydroelectric
power generation projects. Egypt was entitled to construct the
Aswan High Dam to manage the yearly floods of the river, re-
duce sediment deposition in the delta area, and reap its hy-
droelectric power. The parties decided to handle claims over
the Nile by other basin countries by removing any amount that
these countries may be entitled to in equal parts from both
Egypt’s and Sudan’s shares (Whittington and Guariso, 1983;
Inventory of Conflict and Environ., 1997; Nile Basin Initia-
tive, 2002).

The DRC, the East African countries, and Ethiopia were
not consulted over the final terms of the 1959 agreement and
their water rights have not been explicitly mentioned (How-
ell and Allan, 1994). As a result, these countries have been in-
validating the agreement and requesting the renegotiation of
its contents to take their own interests into account (George,

Exhibit 5. Population and water use in the Nile basin countries for the year 2000 (FAO, 2000).

Country Total population Rural population Urban population Agricultural water use Domestic water use Industrial water use Total water use

million km3/yr % km3/yr % km3/yr % km3/yr

Burundi 6.356 5.787 0.570 0.19 82 0.04 17 0.00 1 0.23
DRC† 50.948 35.521 15.427 0.11 31 0.19 52 0.06 16 0.36
Egypt 67.884 37.195 30.690 53.85 78 5.23 8 9.57 14 68.65
Eritrea 3.659 2.973 0.686 0.29 95 0.01 4 0.00 1 0.30
Ethiopia 62.908 51.805 11.102 2.47 93 0.03 1 0.15 6 2.65
Kenya 30.669 20.517 10.152 1.01 64 0.47 30 0.10 6 1.58
Rwanda 7.609 7.141 0.468 0.03 39 0.04 48 0.01 14 0.08
Sudan 31.095 19.863 11.232 36.07 97 0.99 3 0.26 1 37.31
Tanzania 35.119 23.571 11.548 1.85 93 0.12 6 0.03 1 2.00
Uganda 23.300 20.002 3.298 0.12 39 0.13 45 0.05 15 0.30

† DRC, Democratic Republic of Congo.

Exhibit 6. The GDP and GNP growth in riparian countries (Baecher et
al., 2000).

Avg. annual GDP growth
Country GDP 1998 from 1994 to 1998 GNP per capita, 1998

million $ % $

Burundi 859 −2.5 173
DRC† 6 101 −5.6 110
Egypt 68 743 4.1 1250
Eritria 681 5.2 198
Ethiopia 6 716 4.1 100
Kenya 9 791 1.7 350
Rwanda 1 813 −3.6 230
Sudan 8 383 7.3 290
Tanzania 5 552 2.9 210
Uganda 6 944 7.1 310

† DRC, Democratic Republic of Congo.

Exhibit 7. Composition of the GDP and sectoral rowth rates during
1990–1998 (Baecher et al., 2000).

Agriculture Industry Services

% of Growth % of Growth % of Growth
Country GDP rate GDP rate GDP rate

Burundi 52.4 −1.8 17.1 −6.3 30 −1.9
DRC† 60.4 2.8 17.3 −13.3 20.9 −14.6
Egypt 14.9 2.8 30.4 4.2 47.1 4
Eritria NA‡ NA NA NA NA NA
Ethiopia NA NA NA NA NA NA
Kenya 26.1 1.1 13.4 2 45.7 3.6
Rwanda 35.2 −5.0 23.6 −1.8 39.2 −3.1
Sudan NA NA NA NA NA NA
Tanzania 42.4 3.6 14.2 1.9 35.2 2.3
Uganda 40.3 3.6 15.7 12.1 33.7 8.2

† DRC, Democratic Republic of Congo.
‡ NA, not available.

Exhibit 8. Irrigation potential and water requirements in selected Nile
basin countries (FAO, 1997).

Area Irrigation
Country irrigated potential† Water requirements

km2

Burundi NA‡ 1 050 Improving the drainage network in part of
Rwanda NA 1 500 the swamp areas, combined where pos-

sible with an irrigation network, would
allow year-round cultivation in the two
countries

Ethiopia 250 22 200 Requires regulation of surface runoff and
the construction of dams

Kenya 60 1 800 Dams and water transfers to other (sub)
Lake Victoria Basin basins are proposed

Tanzania NA 300 Requires the construction of considerable
water conveyance works

Uganda 55.5 2 020 Necessitates major works such as storage,
river regulation, and large-scale 
drainage

† Irrigation potential is the area that can potentially be irrigated as determined by the
physical resources, soil and water, combined with the irrigation water requirements
as determined by the cropping patterns and climate.

‡ NA, not available.

3 Eighty percent of Sudan’s electricity is currently produced by hydro-
electric schemes at Roseires and Sennar, where the dams supply irrigation
water for more than 10 000 km2 of the Gezira plain (Nile Basin Initiative,
2002).
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1998). Although Ethiopia possesses a population nearly the
size of Egypt’s, the latter continues to argue that the bilateral
agreement is irrevocable since its population growth is likely
to double by 2025, and access to this volume of water is vital
to its ability to support the growing population (George, 1998).

Furthermore, Ethiopia has been left out of negotiations
because the two lower basin countries have traditionally
claimed that the country can sustain itself solely through rain-
fed agriculture. However, successive drought-induced famines
in the last three decades have proven otherwise. Despite its
substantial natural resources and potential for agricultural
production, Ethiopia is one of the poorest countries in the
world with food insecurity as a major problem. It has so far
been able to develop only 0.04 and 2% of its irrigation and hy-
dropower potential through its share of the Nile system. One
avenue for moving toward poverty reduction and increased
food security may be through developing the country’s vast

arable land, which requires more water. Egypt feels threatened
by the potential demands for more water. In this context, even
the construction of small dams using only 0.5 BCM of the
river’s annual flow triggered Egypt to use its diplomatic in-
fluence in the 1990s to block an African Development Bank
loan to Ethiopia (Inventory of Conflict and Environ., 1997).

Inevitably, the political relations between the countries in
the basin influence the water negotiations to a large extent.
Egypt is particularly interested in promoting Sudanese stability
as internal conflicts in Sudan represent the main threat to the
Nile basin water utilization patterns. Also, the Blue Nile rep-
resents the source of the Egyptian–Ethiopian dispute, as
Ethiopia demands its natural rights to exploit its waters, over
which Egypt has assumed total control.

Recent efforts toward cooperation were portrayed in 1998
when all countries, except Eritrea, joined in a dialogue to cre-
ate a regional partnership to facilitate the common pursuit of

Exhibit 9. Summary of major events and agreed upon or conflicting issues in the Nile basin.

Year Parties Agreed issues Conflicting issues

1704† Ethiopia and Egypt King of Ethiopia threatens Egyptian Pasha to cut off the Nile.

1898‡ Egypt, France, and Britain A French expedition attempted to gain control of the headwaters of
the White Nile.

Military conflict nearly ensued between Britain and France. The
incident “dramatized Egypt’s vulnerable dependence on the Nile,
and fixed the attitude of Egyptian policy-makers ever since.” The
parties ultimately negotiated a settlement of the dispute.

1902† Britain and Ethiopia Agreement was signed to limit Ethiopian intervention
with the Nile waters.

1929†§ Britain and (newly Nile Water Treaty: Britain provided Egypt with the monopoly
independent) Egypt over the river, allocating only 4 billion cubic meters to Sudan.

1958‡ Egypt and Sudan Egypt sends an unsuccessful military expedition into disputed terri-
tory amidst pending negotiations over the Nile waters.

1958† Report on the Nile Valley Plan issued. A 50-yr hydrological study made on the non-Ethiopian portions of the Nile basin that suggests different alternatives to increase
the amount of water reaching Egypt, such as the Jonglei Canal (conflicts with Ethiopia prevented the inclusion of the Ethiopian section).

1959§¶# Egypt and Sudan Nile Water Treaty signed when pro-Egyptian government elected
in Sudan. Water Agreement on “the full utilization of the Nile
water.”

1959† Construction of the Aswan High Dam commenced (funded by the Soviet Union after the USA and the World Bank refused to fund the project).†

1960s† More than 100 000 Nubians forced to move from northern Sudan and southern Egypt due to development projects of the 1959 treaty.

1968†† Aswan High Dam completed. The dam is 100 m high, 1 km thick, and stretches 4 km across the Nile’s trajectory. The reservoir formed behind it, named Lake Nasser,
is the second largest man-made lake in the world, reaching 600 km long and 50 km wide in some parts.†

1970s† Sudan and Egypt began the joint construction of the Jonglei canal (funded by the World Bank).

1978‡ Egypt and Ethiopia Ethiopia’s proposed construction of dams on the headwaters of the
Blue Nile rekindles Egyptian animosities.

1979‡ Egypt and Ethiopia Anwar Sadat declared: “The only matter that could take Egypt to
war again is water” (concerning Ethiopia’s proposed water
development projects).

1983† Construction of the Jonglei Canal ceased (100 km short of completion) due to acts of rebellion in Sudan, foregoing more than $100 million.

1990s† Egypt blocked an African Development Bank loan to Ethiopia for a project, which might have reduced the flow into Egypt.

1992‡‡ The Technical Cooperation Committee for the Promotion of the Development and Environmental Protection of the basin (TECCONILE) was established. It was
intended to promote the development of infrastructure, capacity building, techniques for water resources management and the formulation of national master plans
in the short term, and the development of the basin in an integrated and sustainable manner through basin-wide cooperation and the determination of equitable water
allocation in the long run.

1994† Egypt and Sudan Egypt planned and then cancelled an air raid on Khartoum, where a
dam was being built.

1995† Egypt and Sudan Increased tensions over the attempted assassination of President 
Mubarak.

Border clashes became common, threatening serious conflict.

1997§ Nile 2002 Conference held in Addis Ababa, Ethiopia. The need to hold fresh negotiations and fair agreements was stressed to enable all basin countries to benefit from
the Nile.

1999§ Nile 2002 Conference held in Cairo. Emphasis was placed on the allocation and conservation of water resources in the basin. The status quo was not challenged,
Ethiopia was under-represented, with majority of papers presented by Egyptians.

2001§§ Egypt, Sudan, and Ethiopia established the Eastern Nile Subsidiary Action Plan (ENSAP), coordinating their efforts to execute joint and independent irrigation,
hydroelectric power, and water management projects in the basin.

† Inventory of Conflict and Environ., 1997 # Stratfor, 2001
‡ Gleick, 2000 †† Varis, 2000
§ allAfrica.com, 1999 ‡‡ Karyabwite, 2000
¶ The Reporter, 1999 §§ Addis Tribune, 2001
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sustainable development and management of the Nile’s wa-
ters. They jointly adopted an inclusive transitional mechanism
for cooperation until a permanent cooperative framework is
established. In May 1999 the overall process was officially
named the Nile Basin Initiative (NBI) (Nile Basin Initiative,
2002). Exhibit 10 provides examples of current activities and
projects supervised by the NBI to create an enabling envi-
ronment of cooperation, action, and investments with respect
to the management of the Nile’s waters.

THE LEGAL ASPECT

International water laws address the basic interests of the
international community to maintain global peace and secu-
rity. Their application nevertheless remains limited, since

they still lack maturity, sophistication, clarity, and enforce-
ability, and hence are rendered powerless when a country
chooses to ignore the laws in question.

In theory, international waters are to be distributed fairly
and rationally among countries within the river’s watershed.
The Helsinki Rules on the Uses of the Waters of International
Rivers, adopted by the International Law Association in 1966,
provide a guideline for the proper utilization and administra-
tion of international rivers in cases where no specific agree-
ments or traditional understanding prevail (Int. Law Assoc.,
1967). It sets equitable allotments to countries in a basin not
by equal shares but according to specific variables that help
prioritize their various needs (Exhibits 11 and 12) such as: (i)
topography of the basin, particularly the size of the river’s

Exhibit 10. Selected projects under the Nile Basin Initiative (Nile Basin Initiative, 2002).

Projects Objectives Major components Proposed outputs
Nile Trans-boundary • Provide a strategic framework for • Institutional strengthening to facilitate • Enhanced regional cooperation on trans-boundary

Environmental Action environmentally sustainable development regional cooperation. environmental and natural resource management 
of the Nile River basin. • Community-level land and water conservation. issues.

• Support basin-wide environmental action • Environmental education and awareness. • Capacity and support for local-level action on 
linked to trans-boundary issues in the context • Wetlands and biodiversity conservation. land, forest, and water conservation.
of the Nile Basin Initiative strategic action • Basin-wide water quality monitoring. • Awareness of civil society through environmental
program. education programs and networking of univer-

sities and research institutions.
• Sustainable management of wetlands and estab-

lishment of wetlands management programs.
• Standard basin-wide analytical methods for water

quality measurements established and monitoring
of trans-boundary relevant hotspots initiated. En-
hanced capacity for monitoring efforts and
pollution prevention.

Efficient Water Use for • Provide a sound conceptual and practical • Regional consultations and training. • Improved enabling environment for sustainable 
Agricultural Production basis to increase availability and efficient • Demonstrations/pilots and basin-wide watershed management and increased produc-

use of water for agricultural production. exchange of experience. tivity.
• Improved enabling environment for community 

managed irrigation development and increased
agricultural production.

• Options for reforms in public managed irrigation
reviewed and appropriate pilot projects that
demonstrate improved system performance im-
plemented. Options for irrigation development
explored.

Water Resources Planning • Enhance the analytical capacity for basin- • Water policy good practice guides and support. • Support for water policy development and imple-
and Management wide perspective to support the development, • Project planning and management good; mentation and strengthening national capacities.

management, and protection of Nile basin practice guides and support. • Building and enhancing human capacity and in-
waters. • Development of a decision support system stitutional support to facilitate water resources 

(DSS) for the Nile basin. planning and management on regional, subre-
gional, and national levels.

Exhibit 11. Country data with respect to selected priority variables under the Helsinki Rules.

Social and economic needs† Dependence on agriculture

Present Population Agricultural Life Infant % of food Agriculture Availability of
Country Climate Rainfall utilization growth growth expectancy mortality imports as % of GDP other resources

mm/yr BCM % of flow % yr infant deaths/
1000 live births 

Burundi tropical 1000–1500 NA‡ NA 2.9 1.7 49.5 110 18 56 none
DRC§ tropical 1500–2000 NA NA 1.9 2.7 61.6 57 20 30 minerals, hydropower, oil
Egypt desert <200 59–60 79 1.9 2.7 61.6 57 31 17 oil, Suez Canal industry
Ethiopia NA NA <0.6 0.5 2.9 −2.1 47 122 17 41 gas, hydropower
Kenya 60% tropical, NA NA NA 3.8 3.4 61 64 10 28 hydropower, tourism

30% savannah,
30% semi-arid

Rwanda tropical 1000–1500 NA NA 3.4 −1.1 52 112 9 38 none
Sudan desert/savannah 400–1500 16 20 2.8 0.8 51.8 99 18 37 oil
Tanzania savannah/desert NA NA NA 3.6 3.8 55 97 7 59 pydropower
Uganda tropical 1000–1500 NA NA 3.4 −0.5 53 94 8 67 hydropower

† Refer to Exhibit 6 for further information related to GDP and GNP.
‡ NA, not available.
§ DRC, Democratic Republic of Congo.
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drainage area in each country; (ii) climatic conditions gov-
erning the basin; (iii) history of water utilization, up to pres-
ent-day usages; (iv) economic and social needs for each basin
country; (v) population; (vi) comparative costs of alternative
means of satisfying the economic and social needs of each
country; (vii) availability of other water resources to each
basin country; and (viii) the avoidance of undue waste and un-
necessary damage to other countries. Although these rules are
generally accepted, they are nonbinding in international law.
If applied to the Nile basin case, there is no doubt that Ethiopia,
Sudan, and practically all the equatorial countries rank higher
than Egypt on almost all variables, entitling them to a larger
portion of the Nile water. This emphasizes the strong interre-
lation between politics and international water conflicts,
whereby the politically and economically dominant country
generally prevails and controls an international water re-
source. As such, the country that enjoys the largest percent-
age of the water does not necessarily have to be the most de-
serving, thus sacrificing the economic advancement, social de-
velopment, and political stability of other countries in the
basin.

THE DECISION

A delicate conflict over the equitable allocation of the Nile
waters represents one of the most critical issues in the African
continent. The relatively powerful and progressive Egypt has
managed to dominate the basin by asserting its historical
rights to exploit the Nile waters. The other countries remain
politically unstable and suffer from famine and chronic mal-
nutrition, limiting their ability toward social and economic de-
velopment, as well as to devise comprehensive water schemes,
and adopt water efficient technologies. Students are expected
to research the topic through the set of questions in the Teach-
ing Note. Then students must form a panel representing in-
volved countries (advocating the positions of the different
countries) and third-party mediators to hold negotiations.
These negotiations should (i) alleviate tension through the for-

mulation of a specific set of strategies catering for the eco-
nomic, environmental, socio-political, and technical aspects
of all countries within the watershed and (ii) take into con-
sideration the countries’ water demands and shortages.

TEACHING NOTE

Case Objectives

This case study presents an important issue in Africa,
which may threaten the availability of even the most basic
physical needs of water and food in the region. The case
should allow students to:

• Become familiar with the water status in the Nile basin
• Understand the various underlying factors of the water-re-

lated conflict in the framework of historical quarrel, polit-
ical instability, and proposed water development projects

• Recognize the interrelation between natural resources and
political interplay

• Enhance their objectivity in tackling sensitive socio-polit-
ical water resources issues

• Recognize international laws and regulations related to
cross–boundary waters

• Define and evaluate implementation strategies for cooper-
ation between conflicting countries in international river
basin management

Uses of the Case

This case targets senior and graduate level students in nat-
ural and water resources management and environmental en-
gineering and science; however, students in political sciences,
social studies, agricultural sciences, or related fields may find
the case equally beneficial. Students will utilize crucial deci-
sion-making skills to tie the scientific, social, and political
components of the issue. The case—based on region-specific
data, socio-economics, politics, and historical events—also
provides students with an opportunity to evaluate water re-
sources management in a water-scarce region.

Exhibit 12. The relative ranking of the Nile riparian countries according to the Helsinki Rules.

Indicator Burundi DRC† Egypt Ethiopia Kenya Rwanda Sudan Tanzan ia Uganda

Country share in area of Nile basin, % 9 7 1 3 6 8 2 5 4
Country water in contribution to the Nile 2 6 8 1 3 2 7 4 5
Climate 9 7 1 3 4 8 2 5 6
Utilization

Past 5 5 1 4 5 5 2 5 3
Present 4 4 1 3 4 4 2 4 4

Social needs
Life expectancy 8 4 1 9 2 7 6 3 5
Infant mortality 6 3 1 8 2 7 5 5 4

Economic needs
Income 6 7 1 9 3 4 2 8 5
Total debt 5 3 2 6 6 8 4 1 7

Total population 1990 9 3 1 2 6 8 5 4 7
Average annual growth of population 1987-2000 5 6 8 6 1 2 7 3 4
Average annual growth of agriculture 1980-7 5 3 4 9 2 6 7 1 8
Cereal imports 9 4 1 2 5 8 3 6 7
Food production per capita, index, 1985–1988 3 4 2 5 5 6 5 5 1
Percentage of labor force in agriculture, 1985–1988 1 7 9 6 5 2 8 4 3
Agriculture as percentage of GDP 1988 3 7 8 4 7 5 6 2 1

† DRC, Democratic Republic of Congo.
Key:
Country share, 1 = largest Present use, 1 = greatest, 4 = least Total debt (% GDP), 1 = largest debt, 8 = smallest Cereal imports, 1 = largest importer
Country water contribution, 1 = greatest Life expectancy, 1 = longest, 9 = shortest Total population, 1 = largest, 9 = smallest Food production index, 1 = highest
Climate, 1 = dry, 9 = wet Infant mortality, 1 = lowest, 9 = highest Average annual population growth, 1 = highest
Past use, 1 = oldest, 5 = newest Income, 1 = highest, 9 = lowest Average annual growth in agriculture, 1 = highest
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Implementation of the Case

Given the complex socio-political aspects of the region, it
is helpful if students are introduced to the history of the Nile
basin political conflict before being exposed to the case. Nu-
merous books have been written in this regard and a great deal
of information can be found on the Internet (Murakami, 1995;
FAO, 1997; Inventory of Conflict and Environ., 1997; Karyab-
wite, 2000; Nile Basin Initiative, 2002). The case was used in
a graduate-level course on environmental case studies and con-
flict resolution at the American University of Beirut. The
class was composed primarily of environmental science stu-
dents with diverse backgrounds (chemistry, geology, physics,
civil engineering, ecosystem management, and environmen-
tal health). Invariably, the feedback of students was important
and their input was used to improve on the case and refine cer-
tain questions.4

Case studies can be used in a variety of ways in a classroom
setting (Herreid, 1994)5; however, the implementation should
be appropriate to the background of the students and the ob-
jectives of the course. This particular case lends itself in role
playing and should be first assigned as an outside reading
(without the Teaching Note) before being discussed in class.
After students become familiar with the case, they are divided
into groups, each designated with the task of acquiring further
information with respect to a particular country within the
basin and to respond to the questions outlined in the Teach-
ing Note. The case can then be analyzed over another 1 or 2
wk whereby students assume the role of opponents or sup-
porters of the various views of each of the Nile basin coun-
tries. The Teaching Note would be shared with the students
during or after the case discussion. An outside panel not as fa-
miliar with the case could be invited to listen to the debate and
make a decision based on the arguments presented by the stu-
dents. Role-playing offers the advantage of developing ana-
lytical skills, practicing public speaking, enhancing spon-
taneity, and promoting awareness of socio-economic, politi-
cal, and cultural constraints.

DISCUSSION QUESTIONS AND ANSWERS

1. Waterbury (1997) states: “If the riparians would
agree that the sole criterion for resolving conflicting de-
mands would be strict application of a rule that highest
economic returns per unit of water determine who re-
ceives each additional unit of water, and if the infrastruc-
ture is in place to store the water, then the problem would
be greatly alleviated.” Do you agree with Waterbury? Wa-
terbury’s formula is inapplicable in the case of the Nile basin
because countries that are willing to pay may not be those that
are in most need. This is best illustrated by Ethiopia, a coun-
try that suffers the largest water shortage and is incapable of
competing with Egyptian buying power. Besides that, this ra-
tionale has its weaknesses since it overlooks basic ethical
values, whereby the potable water rights of the Nile basin
countries should be acknowledged, irrespective of their will-
ingness or capability of buying water shares. This strategy if
adopted will enhance the development of the richer country
capable of acquiring the water, and will increase the depend-
ence of the poorer countries on the richer ones for their basic
food supply. Therefore, economic incentives should not be the
only basis for allocation of water resources, largely due to the
inevitable economic, social, and political discrepancies among
the concerned parties.

2. How does Egypt defend its pattern of water usage?
Can it initiate measures to decrease its current consump-
tion? Egypt argues that it is unable to reduce its water con-
sumption because:

• Its hydroelectric power supply will be affected
• It fears farmers’ outrage, thus aims at avoiding collision with

them
• It is currently doing its best by shifting from canals to un-

derground pipes
• It needs reclaimed land to help diffuse population concen-

tration along the Nile

On the other hand, various arguments have been put forth
by the remaining countries claiming that Egypt can reduce its
current use of the Nile’s waters, namely by:

• Reducing the flow at the Aswan high dam and minimizing
water losses

• Charging the farmers for water consumed in agriculture
• Adopting various efficiency measures such as wastewater

reclamation, desalination, and shifting from water-intensive
to water-extensive systems

• Stopping land reclamation, which leads to low water use ef-
ficiency

3. What measures must Ethiopia take to improve its
current food and water shortages? Ethiopia is incapable of
maintaining food production levels through the continued
practice of traditional highland agricultural approaches. There-
fore, Ethiopia must resort to developing alternative basins
(such as the Abbay, Tekeze, and Baro Akobo) that have a
promising potential for irrigation, hydropower production,
and tourism. If Ethiopia manages to produce sufficient elec-
tricity, it may improve its energy base for industrial and urban
development, if not sell hydroelectric power to other countries.

Ethiopia may need to exert pressure on downstream coun-
tries that may trigger their positive engagement in negotiations

4 Our experience with the case spans over two semesters (in 2 yr). In the
first semester, a group of students initiated the development of the case as part
of their project assignment in a course on conflict resolution. During that se-
mester, an initial draft was submitted to the instructor, who corrected the paper
and introduced major changes to its content and structure. The group presented
and tested the case with the rest of the class. The case was then modified by
the instructor based on the class feedback and was used again the following
year. In the second application, the case was distributed to the students as an
outside reading with a set of well-defined questions to be answered, which
allowed the students to further research the topic. The students were then di-
vided into groups representing the various countries involved. The students’
answers to the predefined questions as well as the class debate were used as
another level of feedback to refine the case. In their evaluation of the case,
the students felt that the case was highly informative and appropriate for the
course; however, they concurred in both semesters that the case is complex
and should be given more than 2 wk.

5 (i) Assigned as outside reading followed by a general class discussion
with a decision that needs to be reached with the corresponding justification.

(ii) Written reports could be required for grading purposes; after correc-
tion of the reports, answers can be discussed in class in the context of actual
events and what the final decision could be.

(iii) The case can be read in class (which would take about 3 h; the case
would be too long for a 1-h session) followed by either small group or whole
class discussion of all or selected questions.

The latter approach requires the least amount of class time, but it also pro-
vides the least chance for students to reflect on the issues of the case.
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that aim at changing the status quo and gaining a more rea-
sonable and unbiased basin-wide water distribution. Most
importantly, Ethiopia needs to increase the awareness of its
people, make them more involved in water issues, and en-
courage their active participation in both governmental and
nongovernmental institutions that aim at enhancing the coun-
try’s socio-economic progress (allAfrica.com, 1999).

4. What are the conflicting roles of economic growth
and development with respect to water? What is the im-
plication here? Although the growth in the use of water as an
input to agriculture and industry will have measurable effects
on water quality if not appropriately planned and monitored,
the lack of such development also poses other, different threats.
Without economic growth and development, population
growth in the area will aggravate existing problems of poverty
and food insecurity resulting in watershed degradation, water
pollution, and the loss of native forests, wetlands, wildlife
habitat, and biodiversity. The rural poor will continue to have
little choice but to cultivate the often unsuitable steep uplands
and overexploitation of natural resources to meet food and en-
ergy needs. Thus, Nile basin countries must proceed by bal-
ancing resource development for human use against the needs
of the ecosystem.

5. Egypt prohibited Sudan and Ethiopia from develop-
ing water projects along the Nile within their territories
and threatened to go to war with any country that will
threaten the Nile water. Do you think that Egypt will ini-
tiate a war to protect its water share? The Egyptian gov-
ernment has long recognized upstream development of the
Nile’s waters as a potential national security threat and has
stated its willingness to revert to military measures to secure
its water supply. In August 1994, for example, Egypt planned
and subsequently aborted an air raid on Khartoum in Sudan
where a dam was being built. While confrontation over the
Nile water is nothing new, it may yet be resolved diplomati-
cally. Egypt now realizes that a war over water would be too
costly in terms of manpower and resources, and also that the
benefits of new agreements could be enormously important for
Egypt’s international standing, as well as for peace in the re-
gion. In addition, international laws prevent Egypt from im-
plementing any military action, especially since it is the most
downstream country and hence generally perceived as the
least deserving of the largest proportion of the Nile waters.

6. Do you think that a comprehensive treaty that satis-
fies all Nile basin countries could be reached? What are the
arguments that could be advanced by the countries to val-
idate their right to more water? Conflicting interests be-
tween countries sharing the same river have long prevented the

fair and equitable distribution of international waters. How-
ever, attempts at resolving this everlasting controversy pro-
duced comprehensive rules for addressing these pressing is-
sues, the most common being the Helsinki and International
Law Commission rules (Int. Law Assoc., 1967), which take
into consideration several factors such as the history of water
utilization, the availability of other water resources, in addi-
tion to the economic and social needs of countries, when dis-
tributing international waters in an equitable manner.

In real life cases, the dominant country in the basin has his-
torically imposed a solution that best suits its interests. With
no exception, this has been the case in the Nile basin, whereby
Egypt, the basin’s most powerful country both economically
and politically, has always negotiated for settlements that best
suited its own interests, often disregarding the needs of the
other countries within the watershed. Egypt may have previ-
ously gotten away with its actions due to the inability of its
upstream neighbors to develop major water projects on the
Nile; however, with their economic development, along with
an increased awareness regarding their natural water rights,
Egypt is unlikely to escape the inevitable call to renegotiate
the Nile water shares in a more equitable and effective man-
ner. In this context, Exhibit 13 outlines major arguments
voiced by Egypt, Ethiopia, and the other countries with respect
to their right in acquiring larger shares of the Nile’s flow.

7. What are the major environmental threats impli-
cated by increasing water withdrawal from the Nile basin
through the further construction of dams? The Aswan
Dam in Egypt has provided ample evidence to portray the ef-
fects of constructing dams without adequate consideration of
long-term environmental effects, for example (Miller, 1998):

• The yearly flooding that fertilized the Nile Delta with silt
was ended, with silt accumulating in Lake Nasser. More-
over, since the nutrient-rich silt no longer reaches the river’s
mouth, Egypt’s sardine, mackerel, shrimp, and lobster in-
dustries have almost disappeared, leading to the loss of
nearly 30 000 jobs.

• Agricultural land in the Nile Delta basin is now treated
with commercial fertilizer at an annual cost greater than
$100 million to make up for the lost nutrients.

• Salinization has increased in the Delta’s soil, offsetting
three quarters of the gain in food production from the new,
less productive land irrigated by water from the reservoir.
The country presently loses around 10% of its annual crop
production due to declining soil fertility, mostly because of
increased salt content.

Exhibit 13. Main arguments voiced by countries claiming their rights to more water.

Egypt Ethiopia Remaining nations

• The Nile has long been regarded as the cultural • Demand natural right to own waters
symbol of the country • Rank higher than Egypt when Helsinki Rules are applied

• Argues that the 1959 agreement is irrevocable • Invalidate the 1959 agreement and request its renegotiation, claiming equal shares must be distributed regardless of 
population and agricultural needs

• Claims more rights over other countries due to its large • Has a population nearly the size of Egypt’s and regards the • Require Nile waters for projects to enhance economic
population growth rate and corresponding agricultural key to poverty reduction and food security is through the and agricultural development to help sustain their 
expansion requirements development of its water resources growing populations

• Maintains that Ethiopia can sustain itself solely through • Has been witnessing successive drought induced famines
rainfed agriculture • Development projects will only use 0.5 billion cubic meters

of the river’s annual flow
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• Without the Nile’s yearly sediment discharge, the Mediter-
ranean Sea is eroding the delta and advancing inland, which
further reduces agricultural productivity.

• Flooding the area of Lake Nasser uprooted 125 000 people.

The evidence shows that dam construction poses signifi-
cant environmental threats with far-reaching implications for
a country’s population, economy, and biodiversity. Exhibit 14
categorizes the major threats anticipated to arise from further
weakly planned water quantity augmentation projects with re-
spect to the principal types of resources: land, water, biolog-
ical, and human.

However, arguments are faced by the many benefits pre-
sented by increased water quantity due to the Aswan dam. For
example (Miller, 1998):

• The dam supplies almost a third of Egypt’s electrical power
• Lake Nasser can store at least 2 yr of the River’s annual flow
• Year-round irrigation has increased food production be-

cause land that was previously cultivated once per year is
capable of producing crops three times

• 4050 km2 of desert land has been brought under cultivation

8. What management measures must be promoted by
the international committee to help resolve the Nile water
issue? Devising a comprehensive Integrated Water Resource
Management (IWRM) plan is inevitable for cooperation over
water resources, which should involve negotiations among the
involved parties to reach an agreement on equitable utilization
and protection of basin’s water resources. The IWRM plan
would integrate options for sustainable water resources use and
development at the watershed level, incorporating the various
rival and contradictory issues of the Nile basin. Essential
components include public participation, cross-border col-
laboration, coordination on land use management strategies,
political will, and provision for financial, technical, and human
support. In short, such a plan is to integrate environmental,
technical, social, financial, and legal aspects, pertaining to the
specific needs of the Nile basin countries. These measures can
be translated into specific actions including (Gardiner, 2000):

• Increased emphasis on the roles of governments, NGOs, and
local authorities in monitoring and enforcing both national
and international regulations regarding water quality and eq-
uitable allocation, as well as overtly supporting trans-bound-
ary collaboration, promoting funds and awareness and ca-
pacity building, and encouraging community involvement.

• Formulation of goals by independent riparian governments
for the involvement of inhabitants, defining their rights, re-
sponsibilities, and roles within an extensive institutional
framework for contributive planning and management at
various levels and across sectors.

• Adoption of water management strategies that promote a de-
crease in the demand for water and enhance opportunities

to increase its supply. For example, demand could be de-
creased by controlling population growth, rationing the
water, increasing public awareness with respect to the
scarcity of water resources, charging farmers for water, and
enhancing efficient water use especially in agriculture (drip
irrigation, shift to drought resistant and salinity resistant
crops, shift from open drainage to closed pipes). Public–pri-
vate planning should be conducted and implementation and
management processes adopted in consultation with local
water users to decide on the most beneficial approach, en-
suring that the poorest are fully reflected in the decision
making through improved communication of access rights
and frameworks for community involvement. With respect
to augmenting supply, efforts can focus on wastewater
reclamation, saltwater desalination, as well as rainwater
harvesting, where found feasible.

• Collection of independent baseline data about the physical
status of surface and groundwater reservoirs in the riparian
countries, promoting research, modeling and monitoring of
water resources, identifying areas with threatened water
supplies or where human conflict or natural pressure exist.

• Enhancement of knowledge and information exchange
through education, information exchange, and training to
allow the involvement of poor, disadvantaged communities,
local authorities, and NGOs. Granting the residents a cer-
tain degree of responsibility allows them to be more efficient
and aware users, in addition to reinforcing local monitor-
ing and regulating of water resources.
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