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Abstract Water is crucial for sustaining life and devel-

opment. The Nile river basin is one of the river basins

supporting human life since the earliest days of human

civilization. Currently, with increasing water demand the

river basin is experiencing pressures and the water conflict

in the region is deepening. The riparian countries are

building and planning various unilateral water use schemes

along the river to meet their growing water demand. This

paper considering the current and predicted water demands

of the riparian countries introduces a new approach that

should be taken into consideration in the management of

the river basin, i.e., the scenario of water bankruptcy. After

a careful analysis of the predicated water availability and

demand in the river basin the authors believe that water

bankruptcy is inevitable in the river basin. The water

allocation and water right determination efforts in the river

basin should take account this scenario into consideration.

Doing this will assist in avoiding water conflicts in the

future and ensure the fairness and sustainability of alloca-

tion rules.

Keywords Nile river basin � Bankruptcy � Water

conflict � Water allocation � Water demand

Introduction

The Nile river basin is one of the most important basins

since ancient human civilization and continues to be so

until this day. It is the longest river in the world covering a

distance of 6695 km. It drains an area of 3.1 million km2

and its catchment basin covers approximately 10 % of the

African continent, making it one of the largest and most

important river basins in Africa (Nile Basin Initiative

2012a, b; FAO 2007).

The river basin is characterized by unevenly distributed

water resources and uses. In addition, the basin’s hydrology

is highly variable through time and space (Nile Basin Ini-

tiative 2012a, b). The majority of the water originates from

Ethiopia which is the source of the river’s biggest tributary

known as the Blue Nile; the remaining water is from the

White Nile. Even though their contribution to the Nile

water is almost negligible the majority of the water is

utilized by the downstream counties, Egypt and Sudan.

The Nile river basin has always been a center of the

attention in the region due to the existing water conflict and

till this day there are no allocated water rights or benefits to

the riparian countries which incorporates the principles of

equitable and reasonable utilization of the basin’s water

resources which was stated by the united nations as a core

principle for the management of transboundary water

resources. The lack of agreed-upon rules for water and

water right allocations makes the ongoing water conflict

between the riparian countries more complicated.

The main reason for the lack of water allocation

agreement between the riparian countries is because of the

various asymmetries which exist between the basin coun-

tries. These asymmetries are the main reason for a common

consensus not been reached between the riparian countries

in terms of finding water allocation scheme that
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incorporates the principles of efficiency and equity. The

asymmetries arise from differences in water contribution,

political power, military, geographical position, water

claims and historical uses that exist among the countries.

These differences in turn bring differences among the

riparian countries in terms of negotiation power (bargain-

ing power).

The improved planning, management and extensive

development of the Nile river basin first started in the

downstream countries Sudan and Egypt and are mainly

attributed to the British colonial era (Parkes 2013). Since

then the basin’s economic, environmental and social

importance in the region has been increasing significantly.

There are several reasons for the increasing significance of

the river basin. The main ones are the increasing popula-

tion and the emergence of new users and uses as a result of

economic development in the basin. The Nile river basin is

also sensitive to water stress and scarcity which could

result due to climate change (Eckstein 2009). Considering

the uncertain impacts climate change might have on the

river basin in the future the riparian countries are com-

peting for the river water (Table 1).

With the increasing extent of water use by the down-

stream countries and increasing number of number of new

water users in the river’s upstream, the hydro-political

disputes between the riparian countries has been intensi-

fying in recent years. Ethiopia, Sudan and Egypt are the

three riparian countries which have huge roles in the

existing water conflict. Cooperation and agreement

between these countries could be the key for finding a

sustainable solution for the water conflict in the basin.

Ethiopia

Ethiopia is the major contributor to the river waters since

more than 85 % of the Nile water originates from the Blue

Nile and also has positional advantage because it is an

upstream country (Elimam et al. 2008). The country’s

recent development policies put its water resources on the

center of its development plans. The country only been

able to utilize 5 % of its total surface water and only 0.6 %

of the water resources of the Nile (Arsano and Tamrat

2004). The Blue Nile is among the main river basins in the

country which are selected for fast track implementation of

water development projects. The Ethiopian Grand

Renaissance Dam, which will be the largest dam in Africa

when completed, is a witness to the country’s commitment

to develop its water resources, especially the Blue Nile

which is the main tributary of the mighty Nile.

Sudan

On the other hand Sudan also holds an important posi-

tion and the country wants to maintain its good rela-

tionship with Egypt considering their previous bilateral

agreements on the Nile River which are highly skewed in

their favor (Selby and Clemens 2014). Egypt also sup-

ports the agricultural expansion in Sudan through its

‘African farms’ strategy. This also another bonding link

between Sudan and Egypt which Sudan does not want to

break.

The country also has the interest to benefit from the

regulated water levels and cheap hydroelectric power

which will be generated from the planned Ethiopian

hydroelectric generating dams. Power transmission lines

between the two countries which started to be built in 2010

with the support of the world bank’s financial aid is a

project which shows the country’s intent to build energy

market with Ethiopia. This initiative could be source of

sustainable development and cooperation between the two

Nile riparian countries (World Bank 2007). Besides it

could be the bridging link that can assist in nurturing

cooperation and agreement for the sustainable management

of the Nile river between the two countries.

Table 1 The main Nile river basin Riparian countries

Country Country area 1 (km2) Area within the Nile basin (km2) % of the total Nile basin area % of the country in the Nile basin

Burundi 27,835 13,260 0.4 47.6

DR Congo 2,345,410 22,143 0.7 0.9

Egypt 1,001,450 326,751 10.5 32.6

Eritrea 121,320 24,921 0.8 20.5

Ethiopia 1,127,127 365,117 11.7 32.4

Kenya 82,6505 46,229 1.5 7.9

Rwanda 26,340 19,876 0.7 75.5

Sudan 2,505,810 1,978,506 63.6 79.0

Tanzania 945,090 84,200 2.7 8.9

Uganda 236,040 231,366 7.4 98.0

Source: CIA (2003) http://www.fao.org/docrep/W4347E/w4347e0k.htm#theNilebasin
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Egypt

Egypt is the most superior country in terms of political

power and economic development in the basin and has

been historically using the river almost solely (Parkes

2013). Because of the country’s superior political and

military power compared to the other riparian countries,

the country was able to maintain its hydro-hegemony on

the Nile river basin in the past. Currently the country is

demanding the right to the majority of the Nile water which

corresponds to its historical water use (Cascão and Zeitoun

2010).

The other upstream riparian countries on the White Nile

have not been given enough attention in the past because of

their low demand and relatively smaller contribution to the

total volume of the river water. But recently their impor-

tance in the water allocation of the river’s water has been

increasing because of their extended plans to develop the

river basin within their territory to fulfill their increasing

water demand.

Considering the need for the integrated management of

the river basin to ensure equitable utilization, the Nile river

riparian countries established the Nile basin initiatives to

deal with the various issues in the river basin. In most of

the transboundary river basin water sharing agreements the

biggest problem is lack of higher independent authority

which ensures compliance (Ansink and Arjan 2008). The

Nile river basin is no different; the Nile basin initiative also

suffers from this problem. It has limited enforcing capa-

bility since it is established by different sovereign riparian

countries. While the initiative represents a critical first step

forward for basin wide cooperation necessary to tackle the

region’s looming water crisis, critics suggest that progress

of the NBI has been slow (Keith et al. 2013).

The Nile riparian countries except Egypt and Sudan have

signed the Nile basin cooperative framework which aims to

strength the cooperation between the riparian countries for the

sustainable management of the Nile river basin. The fact that

the two main important riparian countries have not signed the

cooperative framework is one evidence that shows the limited

enforcing capacity of the initiative (Fig. 1).

Water uses in the Nile river basin

Nile river can support different multipurpose water man-

agement schemes. The upper eastern Nile basin in Ethiopia

is very suitable for hydro power generation and building

large reservoirs because of the suitable geological features

and the low rate of evaporation (Nile Basin Initiative

2012a, b). Meanwhile, irrigation schemes are abundant in

the downstream countries, Egypt and Sudan. However,

several of the upstream countries now appear as stronger

parties in the competition for the Nile water and they have

plans to increase their irrigation capacity too, to satisfy

their growing demand for agricultural products (Cascão

2009). Hence this Basin is under rapidly growing pressure.

The growing water scarcity and falling per capital water

availability in the region indicate that most of the river

basin countries are either water-scarce or water-stressed

countries (WWAP 2015). Therefore, the competition for

the river water is only expected to intensify as time goes

by.

During the development and planning of water use and

management projects on transboundary rivers the water

consumption nature of the planned schemes are of due

importance since the river is shared by the several riparian

countries. If the schemes are highly water consumptive

they could have huge impact on the availability of water in

the other riparian countries.

Most of the riparian countries have hydropower and

irrigation development plans on part of the basin with in

their sovereign territory. There are several hydro power

reservoirs planned to be built or are being built in the

upstream of the river, especially in Ethiopia. The hydro

power reservoirs built in the upstream of the basin are not

water consumptive because the evaporation rate is very

low. On the other hand, the evaporation rate in Sudan and

Egypt which are the downstream riparian countries is very

high compared to the Ethiopian highlands. In Aswan,

10–15 % of the Nile’s water gets lost due to evaporation

(Anja 2011). Besides in hydro power plants, less than

10 % of abstracted water is actually consumed during

power generation and the vast majority of the abstracted

water is redirected to the water cycle, ready to be used for

other purposes by the downstream (Ansink and Arjan

2008). Hence hydropower development projects in

upstream countries are not highly water consumptive. The

only issue associated with hydropower schemes in the

upstream is the time delay in the flow of water to the

downstream riparian countries due to the time the water

spends in the reservoir for the purpose of power genera-

tion. But this could also have its own advantage for

downstream countries since it will feed constant water

volume all year around for the downstream countries and

makes more water available by reducing the losses as the

result evaporation and seepage; in addition, the reservoirs

can provide a buffer in water supply, decreasing the

dependency on river water in low flow years (Halla 2008;

Janmaat and Ruijs 2007).

Agriculture is the largest water-using sector in the

world, accounting for 70 % of global water abstraction

(Shiklomanov and Rodda 2003). Hence agricultural water

needs in the basin are under huge treat from shortage of

water that could happen due to the increasing demand or as

a result of climate change. For instance Ethiopia plans to
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expand agricultural production by an additional 3 million

ha with the addition of many small and large-scale irriga-

tion schemes in the basin, Meanwhile, Egypt has plans to

develop the North Sinai Desert which is a huge land

reclamation project estimated to cost nearly US$2 billion

(International Water Management Institute 2012).

The water availability to satisfy the increasing water

demand for irrigation in the long term is uncertain con-

sidering the rising water demand and the fact that most of

the basin’s riparian countries are water scare or stress

countries (WWAP 2015). It is inevitable the river basin

will be under immense pressure in the near and far future.

The main reasons for the increasing demand are population

increase, economic development and the uncertain impacts

of climate change.

Population increase

The population number in the riparian countries has dra-

matically increased in the recent years in the basin

Fig. 1 The Nile river basin.

Source: The World Bank (2000)

http://siteresources.worldbank.

org/INTAFRNILEBASINI/

About%20Us/21082459/Nile_

River_Basin.htm
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countries. According to projections it seems that it will

follow this trend into the future. According to United

Nations Population Division, by 2030 the population

number in riparian countries will be more than 654 million

with more than half of the population living in the basin

(UN 2012, 2015) (Table 2).

This trend of population growth in the basin countries is

increasing the demand for the water in the already existing

water abstraction sites and is forcing the riparian countries

to start fast tract implementation of projects or to lay down

unilateral development plans for the future in the sub-

basins with in their sovereign border to support their cur-

rent and predicted water demand. Thus projections of

population number in the Nile river basin indicates that

unless urgent measures are taken to address the rising

population, the vulnerability of the countries to water

shortage will keep increasing and water scarcity will most

probably prevail deeply in the basin.

Economic development

Nile basin economies are heavily dependent on agriculture

which accounts for more than half of the Gross Domestic

Product and employs a majority of the workforce (Swain

2001; Anja 2011). These agriculture-based economies are

highly vulnerable to water scarcity; hence these countries

have strong desire to exploit the Nile river basin to the

extent they can to mitigate this challenge. Most of the Nile

river basin countries are among the poorest countries in the

world, but recently the economies of these countries have

been growing very fast (Table 3).

With the growing economy and GDP the water con-

sumption behavior of the various economic sectors in the

riparian countries are increasing. In the future the demand

for the water will also increase more with the changing

lifestyle of the people living in the river basin because of

the rise in the standard of living.

Climatic change

In many river basins, water supply is negatively affected

by climate change, in terms of average water availability

and variability of runoff (Ansink and Harold 2015). Nile

Basin is characterized by its high climatic diversity and

variability, a low percentage of rainfall reaching the

main river and an uneven distribution of water resources.

(Mark and Jury 2011; Nile Basin Initiative 2012a, b).

Potential evaporation rates in the Nile region are also

very high, making the basin particularly vulnerable to

drought (Nile Basin Initiative 2012a, b; Conway and

Hulme 1993). It is estimated that the changes in pre-

cipitation and temperature in the future will have a huge

impact on the water availability and variability of run off

in the river basin.

Table 2 Total population by country, 2015, 2030, 2050 and 2100 (medium variant)

2005–2030 Nile basin population prospects: medium UNDESA variant

Country 2015 Nile basin (’000) Nile basin 2030 (’000) Nile basin 2050 (’000) Nile basin 2100 (’000)

Burundi 11,179 17,357 28,668 9911

DR Congo 77,267 120,304 195,277 388,733

Egypt 91,508 117,102 151,111 200,802

Eritrea 5228 7311 10,421 15,616

Ethiopia 99,391 138,297 188,455 242,644

Kenya 46,050 65,412 95,505 156,856

Rwanda 11,610 15,785 21,187 25,692

Sudan 40,235 56,443 80,284 127,328

Tanzania 82,927 137,136 299,133

Uganda 39,032 61,929 101,873 202,868

Table 3 Year-over-year GDP growth rate in Nile Riparian countries

Country 2012 (%) 2013 (%) 2014 (%)

Burundi 4 4.5 4.7

DR Congo 7.2 8.5 8.6

Egypt 2.2 2.1 2.2

Eritrea 7 1.3 2

Ethiopia 8.8 9.7 8.2

Kenya 4.6 4.6 5.3

Rwanda 8.8 4.7 6

Sudan -2.7 3.3 3

Tanzania 6.9 7 7.2

Uganda 2.8 5.8 5.9

Source: CIA (2003) World fact book https://www.cia.gov/library/

publications/the-world-factbook/fields/2003.html#et
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Hence, different studies using different scenario models

were done to simulate the future flows of the Nile River

and found contrasting results (Voss et al. 2002; Strzepek

et al. 1995; IPCC 2001; Conway 2005; Conway and Hulme

1996; Yates and Strzepek 1998); Tate et al. 2004; Yates

et al. 2000; Kim and Kaluarachchi 2009; Arora and Boer

2001). Meanwhile Arnell 1999 argued that the precipitation

level in the river basin would increase in the future but the

increase will be equally met by the increased evapotran-

spiration indicating that the impact of the increased pre-

cipitation in the future is insignificant. This opinion was

shared by (Vella 2012) who predicted that ultimately, cli-

mate change is expected to exacerbate the natural deficit of

water resources in the Nile basin region.

Though the magnitude decrease in natural average

runoff water in the river basin due to climate change is

uncertain, the Nile river basin is known historically for its

climatic diversity; hence the effect of the climate change

will be variable through space and time causing high

variability in water availability between different geo-

graphical regions. This could have very huge consequences

for water resource management schemes in the basin and

might be the probable cause of conflict.

The Nile river basin conflict

The Nile river basin has been supporting the livelihood of

people in the basin for thousands of years by satisfying the

increasing water demand. The river basin just like the most

of the river basins in the world is currently feeling the

pressures of increasing water demand and is becoming a

source of conflict between the riparian countries. The

demand for the Nile river waters has evolved through time

with the social economic and environmental characteristic

of the basin’s riparian countries.

Until this day Egypt is claiming for the majority of the

Nile waters by stating the historical rights of water use

based on principle of prior utilization and bilateral agree-

ments the country signed during the colonial era with the

other downstream country, Sudan (Waterbury 2002). These

agreements completely neglected the water contribution

and the demand of the other riparian countries, completely

ignoring the factors that should be taken into account for

sharing transboundary river water resources stated in the

united nation water course convention (UN 1997).

But currently, since most of the other riparian countries

are asking for their share of water in the basin, the water

conflict in the basin is at a more serious stage now than

ever. Especially, Ethiopia following the political and eco-

nomic stability that has prevailed in the country for a while

now has started challenging Egyptian hydro hegemony

through the unilateral development of hydraulic

infrastructures on the Blue Nile river (Cascão 2009; Cascão

2008; Laura 2013). Similar development intentions are also

being expressed by the other upstream riparian countries of

the White Nile (Cascão’ 2009). The downstream countries

are demanding that prior utilization entitles them the right

to use the Nile water while those countries upstream argue

that they have the right to use the water in their sovereign

territory. Such conflicting extreme positions taken by the

riparian countries in the river basin is having huge impli-

cation in deepening the water conflict in the river basin.

The timing of potential conflict as a result of water scar-

city is expected to be most pronounced between 2020 and

2040 in anticipation of water resource constraints (Keith

et al. 2013). Therefore, the effect of the rapidly increasing

consumptive water demand for the river water will be a

source of more serious conflict in the Nile basin in the near

future even without uncertain impacts future climate change

might have on the river basin’s water availability.

Water bankruptcy in the Nile basin

The Nile river is shared by more than ten riparian coun-

tries. Its significance in the socio-economic development of

the region is huge. Because of the overlapping water uses

of the riparian countries it is well known that the basin has

been the source of conflict but with increasing water

demand in the river basin’s riparian countries the hydro-

political tension has intensified in recent years.

All the Nile river riparian countries are asking for their

share of the river water. The determination of claims in the

Nile river basin is a very challenging process. The main

reason being the lack of worldwide accepted method for

determining the credible and legitimate claims of the

riparian countries in the shared river basins (Wolf 1999).

Water allocation mechanism for transboundary river

basin should take into account the water availability and

variability as the result of increasing demand and climatic

Table 4 The irrigation areas (Ha) in the Nile river basin for the

current, medium- and long-term scenarios (Molden et al. 2010)

Country/sub-basin Current Medium-term Long-term

Burundi 0 18,160 80,000

Egypt 3,324,300 3,764,733 4,205,166

Ethiopia 15,900 343,503 1,216,130

Kenya 5,600 70,000 200,000

Rwanda 5,000 50,000 155,000

Sudan 2,175,600 3,574,620 4,503,240

Tanzania 475 10,000 30,000

Uganda 9120 80,000 247,000

Total 5,535,995 7,911,016 10,636,536
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change, respectively (Drieschva et al. 2008). Considering

this the best way to estimate the different water claims of

the riparian countries is by assessing the current, short-term

and long-term unilateral development plans. This way of

determining the claims of countries facilitates the design-

ing of the allocation schemes which are very flexible with

the variable water availability and the increasingly

changing demand of the riparian countries in the river

basin.

According to a study done by Awulachew et al. (2010),

the Nile river will be short of water in a few years. Taking

into account the current unilateral water management and

planning trends in the basin their study found that the total

water requirement for the medium-term and long-term

scenario would be 94.5 and 127 km3, respectively, higher

than the 84.1 km3 short-term and the 88.2 km3 long-term

predicted average water that is expected to be available in

the basin. The results match the prediction made by

(Molden et al. 2010; Brunnee and Stephen 2002) who

stated that the water availability in the basin for the short-

term and long-term future scenario will not be enough to

satisfy the water demand in the basin.

Considering the extensive plans laid down by the

riparian countries for unilateral execution, this prediction

seems to be valid. It is only a matter of time before the Nile

river basin become insufficient to meet the rapidly growing

consumptive water demand and become water bankrupt,

where the total water available is less than water demand

(Table 4).

The above predictions were made considering the

average flow of the river and the increasing demand for the

river water; the uncertain impacts climate change might

bring on the river basin were not incorporated. Regardless

of the impacts of climate change, it is the matter of time

before the river reaches its carrying capacity and become

physically water bankrupt due to the rising water claims in

the basin.

It is argued that the growing demand and variability in

the supply of water will lead to a global shortage of water

resources (Black and King 2009; Melinda and Faith 2014;

Rogers and Leal 2010). Taking these conditions into

account, possibility of physical bankruptcy of water in the

future is inevitable in any river basin, but in a river basin

like the Nile which has huge economic, environmental and

social role under competing users the time frame for the

demand to surpass the available water stock is more

shorter.

Various scientific studies have emphasized that there is a

cause and effect relationship between resource scarcity and

conflicts, predicting that an increased demand for fresh-

water resources would likely lead to conflicts (Homer and

Thomas 1994). Due to the lack of data only the demand of

nine countries is considered (Table 5).

It is highly probable that water scarcity in the river basin

will bring serious water conflicts in the region which could

hinder the economic development of most of the riparian

countries. Therefore, taking the bankruptcy scenario into

consideration when designing a water allocation

scheme for the Nile river is of great significance, since it

will enable us to design a water allocation mechanism

which is flexible, robust and sustainable.

Conclusion

The mighty Nile is a river which is highly tied with the

social, economic and environmental conditions of the

region. It has an immense importance in the region serving

as niche for socio-economic development for the people

living inside and outside the basin directly or indirectly. As

we have discussed above, the river is becoming close to

water bankruptcy as time goes by due to the rapidly rising

water demands of the riparian countries. The authors pro-

pose that for the sustainable management of the river basin

Table 5 Total irrigation water

demands (million m3) for the

current, medium- and long-term

scenarios (Awulachew et al.

2012)

Country/sub-basin Current Medium-term demand Long-term Demand Water that will be available

in the future

Medi-um term Long-term

Burundi 0 200 880 84.1 km3 88.2 km3

Egypt 43,216 48,942 54,668

Ethiopia 152 4190 15,178

Kenya 48 595 1700

Rwanda 63 625 1937

Sudan 22,425 39,239 50,992

Tanzania 5 110 330

Uganda 73 640 1976

Total 65,982 94,541 127,661
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it is crucial to take the water bankruptcy scenario where the

amount of water available in the river basin is lower than

the water demand to account to avoid conflicts which might

rise in the future. Hence the water allocation and water

right determination in the river basin should take this

scenario into consideration to ensure flexible and

equitable allocations which can be the base for sustainable

cooperation between the riparian countries.
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