
1 

 

Nile by 2050: the case of Ethiopia, Sudan and Egypt  
Part I: socio-economic facts and natural resources 

Habtamu Abay, abay_habtamu@yahoo.com, Addis Ababa, Ethiopia, July 1, 2013 

 
Introductory background 
UN sources indicate that the population of the world in general and that of the developing countries in 
particular is increasing at an alarming rate. Due to the advent of modern medication and healthcare 
systems, death rate is decreasing and life expectancy is rising, instigating the population size to surge 
upwards. Though not always the case, explosive population increase has its own adverse impacts to 
resources of countries. One basic resource getting increasingly scarce with the population increment is 
supply of fresh water.  Rivers are one of the sweetest sources of fresh water that support life of plants and 
animals.  
Albeit low in comparison with tropical Africa and Latin America, Ethiopia is endowed with fresh water 
sources from precipitation, groundwater, lakes and Rivers.  Of all the Rivers in Ethiopia, three Nile 
tributaries account the major surface water flow. Nile water had been the life and the means of ancient 
civilizations of Egypt and Sudan. Egypt and Sudan have been using Nile water extensively in their 
everyday life. It is the life line of these nations until today. Obviously, it will be so in the future. Ethiopia, 
a source of 86% of the Nile flow, is getting too much water starved and is already unable to feed the 
alarmingly growing population. What will happen to the utilization of Nile water by 2050? 
 
In a series of articles under this title, we will navigate through factual data to elucidate the existing 
scenarios and the challenges ahead. Part I covers basic socio-economic and natural resources data of the 
three Nile countries: Ethiopia, Egypt and Sudan. In the second part of the article we will be reviewing the 
water utilization of the three countries and the water basins of Ethiopia. Part III will focus on the way 
forward towards the effective and equitable utilization of this great gift of Mother Nature, Nile.  
 
(Dear Reader; since the data and information provided is extremely important in arriving at a rational 
and equitable solution, your patience in going through them and having a fair understanding of the 
realities is imperative. These data are the basis for the suggested solutions in parts II and III.) 
 

Population 
According to estimates from the central intelligence agency of USA, Ethiopia and Egypt are home to 93.8 
and 85.3 million people ranking 13th and 15th from the world respectively. The same source indicates that 
the annual population growth rate of Ethiopia is 2.9%, that of Egypt 1.88% and Sudan 1.83%. With a 
literacy rate of 72%, a national average life expectancy of 73 years and an urban population of 43.4%, 
Egypt is more advanced than Ethiopia and Sudan are. Other details are indicated in Table 1 below. 
 

Table 1: Population information 
Country Estimated 

Population 
(July 2013) 

Comparison 
to the world 

(Rank) 

Literacy 
rate 
 (%) 

Life 
Expectancy 

(Years) 

Growth 
rate  
(%) 

Urban 
Popn. 
(%) 

Rate of 
Urbanizat
ion (%) 

Popn. 
below 

poverty  
Egypt 85,294,388 15 72 73.19 1.88 43.4 2.1 20 
Ethiopia 93,877,025 13 42.7 60 2.9 17 3.8 29.2 
Sudan 34,847,910 35 61.1 62.95 1.83 40 3.7 46.2 

Source: Extracted from www.cia.gov, accessed July 1, 2013 

Note: Population below poverty line is 2005 data for Egypt, 2009 for Ethiopia and 2012 for Sudan. 



 

Based upon data from Table 1 above, simple mathematical formula 
gives the figures indicated in Table 2 below.  Though, the rate of population growth may alter in due time, 
for reasons of simplicity, it is assumed to continue with the rates indicated above. This calculation gives 
us that by 2050 there will be 270 million Ethiopians, nearly 170 million Egyptians and 68 million 
Sudanese. The combined population of the three countries will reach over half a billion by 2050. 2050 is 
just 37 years away from today.  How to create jobs and feed 
before it is too late. A gargantuan task, a mind boggling exercise!
 

Year 
 Ethiopia
2013            93,877,025 
2020          114,674,523 
2030          152,623,247 
2040          203,130,172 
2050          270,351,127 

Note: The forecast is made 
 
Ethiopia has been dependent on rain fed 
transformation is made in due time, thinking to feed 270 million Ethiopians 37 years later with rain fed 
agriculture will be nothing less than utter madness. Similarly, thinking to create jobs and fee
Egyptians and Sudanese combined with the centuries old extravagant flood irrigation system at the heart 
of the Sahara desert is sheer ignorance. Using the waters of Nile with scientific methods of comparative 
effectiveness towards the benefit of a
optimum solution. Doing so requires a sound economy base, finance, knowledge and political will among 
others. 
 

 
Fig.1:  Population of Egypt, Ethiopia and Sudan by 2050
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Based upon data from Table 1 above, simple mathematical formula from Microsoft Excel spreadsheet 
gives the figures indicated in Table 2 below.  Though, the rate of population growth may alter in due time, 
for reasons of simplicity, it is assumed to continue with the rates indicated above. This calculation gives 

by 2050 there will be 270 million Ethiopians, nearly 170 million Egyptians and 68 million 
Sudanese. The combined population of the three countries will reach over half a billion by 2050. 2050 is 
just 37 years away from today.  How to create jobs and feed these people has to be planned in advance 
before it is too late. A gargantuan task, a mind boggling exercise! 

Table 2:  Population forecast 
Population by Country 

Ethiopia Egypt Sudan 
93,877,025             85,294,388           34,847,910     

114,674,523             97,172,418           39,564,615     
152,623,247           117,066,430           47,431,229     
203,130,172           141,033,323           56,861,959     
270,351,127           169,906,933           68,167,797     

Note: The forecast is made using Microsoft Excel functions. 

Ethiopia has been dependent on rain fed agriculture since time immemorial. Unless a fundamental 
transformation is made in due time, thinking to feed 270 million Ethiopians 37 years later with rain fed 
agriculture will be nothing less than utter madness. Similarly, thinking to create jobs and fee
Egyptians and Sudanese combined with the centuries old extravagant flood irrigation system at the heart 
of the Sahara desert is sheer ignorance. Using the waters of Nile with scientific methods of comparative 
effectiveness towards the benefit of all citizens of Nile will be one key ingredient in arriving at an 
optimum solution. Doing so requires a sound economy base, finance, knowledge and political will among 
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from Microsoft Excel spreadsheet 
gives the figures indicated in Table 2 below.  Though, the rate of population growth may alter in due time, 
for reasons of simplicity, it is assumed to continue with the rates indicated above. This calculation gives 

by 2050 there will be 270 million Ethiopians, nearly 170 million Egyptians and 68 million 
Sudanese. The combined population of the three countries will reach over half a billion by 2050. 2050 is 

these people has to be planned in advance 

Total 

   214,019,323  
   251,411,556  
   317,120,906  
   401,025,454  
   508,425,856  

agriculture since time immemorial. Unless a fundamental 
transformation is made in due time, thinking to feed 270 million Ethiopians 37 years later with rain fed 
agriculture will be nothing less than utter madness. Similarly, thinking to create jobs and feeding 238 
Egyptians and Sudanese combined with the centuries old extravagant flood irrigation system at the heart 
of the Sahara desert is sheer ignorance. Using the waters of Nile with scientific methods of comparative 
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Economy  
The Egyptian economy is more robust than that of Sudan and Ethiopia.  In terms of GDP, it is the 27
highest from the world. The sector distribution of the Egyptian economy is long known for its well 
balanced distribution in the Arab world where the extractive oil economy is predominant. In 2012, 
agriculture accounted 14.7% of the GDP, industry stood at 
the Egyptian economy.  
 
The least industrialized from the three countries is Ethiopia. Agriculture constitutes 46.6%, industry 
14.6% and the service sector 38.8% of the Ethiopian economy. Next to Egypt, Sudan h
economy with proportions of agriculture, industry and service covering 32%, 25% and 43% of the 
economy respectively. One can see that the sector distribution of the Sudanese economy is more balanced 
than that of Egypt and Ethiopia.  
 

Country GDP (USD in billions) and Sector distribution

GDP Rank from 
the World

Egypt 548.8 27th 
Ethiopia 105.0 73rd 
Sudan 86.67 78th 

Source: Extracted from 

The size of Egypt’s economy is more than five folds to Ethiopia’s and exceeds six folds that of Sudan’s.  
In terms of budget revenues and expenditures, all the three countries suffer from wide gaps. The highest 
gap is Sudan with 55% followed by Egypt at 32
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economy is more robust than that of Sudan and Ethiopia.  In terms of GDP, it is the 27
highest from the world. The sector distribution of the Egyptian economy is long known for its well 
balanced distribution in the Arab world where the extractive oil economy is predominant. In 2012, 
agriculture accounted 14.7% of the GDP, industry stood at 37.4% and the service sector covered 47.9% of 

The least industrialized from the three countries is Ethiopia. Agriculture constitutes 46.6%, industry 
14.6% and the service sector 38.8% of the Ethiopian economy. Next to Egypt, Sudan has an industrialized 
economy with proportions of agriculture, industry and service covering 32%, 25% and 43% of the 
economy respectively. One can see that the sector distribution of the Sudanese economy is more balanced 

Table 3: Economic indicators 
GDP (USD in billions) and Sector distribution Budget (USD in 

billions) 
Rank from 
the World 

Agri. 
(%) 

Ind. 
(%) 

Service 
(%) 

Rev. Exp. 

14.7 37.4 47.9 56.64 83.24 
46.6 14.6 38.8 6.08 7.22 
32 25 43 4.52 10.07 

Extracted from www.cia.gov, accessed July 1, 2013 

 
The size of Egypt’s economy is more than five folds to Ethiopia’s and exceeds six folds that of Sudan’s.  
In terms of budget revenues and expenditures, all the three countries suffer from wide gaps. The highest 
gap is Sudan with 55% followed by Egypt at 32% and Ethiopia 16%.  

Fig. 2:  GDP comparison, 2012 
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economy with proportions of agriculture, industry and service covering 32%, 25% and 43% of the 
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The sector distribution comparison of economies of the three countries indicated in figure 3 below depicts 
that the Ethiopian Economy is highly agrarian covering 46.6% of the GDP. In fact, agriculture 
means of employment for more than 80% of the jobs in Ethiopia. By contrast Egypt is more industrialized 
mainly specializing in textiles, food processing, tourism, chemicals, pharmaceuticals, hydrocarbon
construction, cement, metals and light manufactures
income earning means. The Sudanese industrial sector manufactures and processes 
textiles, cement, edible oils, sugar, soap distilling, shoes, petroleum refin
and automobile/light truck assembly
 

Fig.3:  Sector distribution of the economy
 
Electricity consumption, Oil and gas reserves
The electricity consumption of Ethiopia is the least of the three countries
per annum making it 126th from countries of the world.  At 4.61 and 115.8 billion kilowatt hours per 
annum, Sudan and Egypt stand at 118
consumption by Ethiopia is extremely de
from hydropower alone. 
 

Table 4: Electricity consumption, oil and gas proven reserves
Country Crude oil 

proven reserves 
(billion barrels) 

with rank 

Natural gas 
proven reserves 
(billion cubic 

meters) & rank
Resv. Rank Resv. 

Egypt 4.45 28th 2,186

Ethiopia 0.00* 101st 113
Sudan 5.00 25th 85 
* Only 430,000 barrels of proven reserves are known

Source: Extracted from www.cia.gov, accessed July 1, 2013
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The sector distribution comparison of economies of the three countries indicated in figure 3 below depicts 
that the Ethiopian Economy is highly agrarian covering 46.6% of the GDP. In fact, agriculture 
means of employment for more than 80% of the jobs in Ethiopia. By contrast Egypt is more industrialized 

textiles, food processing, tourism, chemicals, pharmaceuticals, hydrocarbon
light manufactures. The tourism service in Egypt is the most influential 

income earning means. The Sudanese industrial sector manufactures and processes oil, cotton ginning, 
textiles, cement, edible oils, sugar, soap distilling, shoes, petroleum refining, pharmaceuticals, armaments 

automobile/light truck assembly. 

Fig.3:  Sector distribution of the economy 

Oil and gas reserves 
The electricity consumption of Ethiopia is the least of the three countries with 3.65 billion kilo

from countries of the world.  At 4.61 and 115.8 billion kilowatt hours per 
annum, Sudan and Egypt stand at 118th and 27th from the world respectively. The low level of electricity 
consumption by Ethiopia is extremely deplorable when one considers the potentials of 45,000 megawatts 

Table 4: Electricity consumption, oil and gas proven reserves 
Natural gas 

proven reserves 
(billion cubic 

ters) & rank 

Electricity Consumption 
(bkwh) and rank from the 

world (2009 estimate) 

Remarks 

 Rank Consumption Rank 
2,186 17th 115.8 27th Oil reserve is 2013 data and 

gas is 2012.
113 53rd  3.65 126th Both reserves, 2012 data
85  60th  4.61 118th  Both reserves, 2012 data

of proven reserves are known to date. 

, accessed July 1, 2013 
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The sector distribution comparison of economies of the three countries indicated in figure 3 below depicts 
that the Ethiopian Economy is highly agrarian covering 46.6% of the GDP. In fact, agriculture is the 
means of employment for more than 80% of the jobs in Ethiopia. By contrast Egypt is more industrialized 
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. The tourism service in Egypt is the most influential 
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A stark difference is also observed in the quantity of proven crude oil and natural gas reserves.  Sudan has 
5 billion barrels of proven crude oil reserves and Egypt does have 4.45 billion barrels.  Ethiopia has a 
mere 430,000 barrels which is so insignificant to 
Sudan at 25th, Egypt at 28th and Ethiopia at 101
 

A mammoth dissimilarity between Egypt and the other two is observed in the quantity of proven natural 
gas reserves. With 2.18 trillion cubic meters of proven natural gas reserves, Egypt stands 17
world. This year, neghabouring Israel was able to strike huge natural gas reserves in the Mediterranean 
Sea. The chances of Egypt having a similar finding a
the 10 most natural gas rich countries.  Given Egypt’s proximity to the energy voracious Europe, the 
possibilities of this resource in transforming the country’s economy is dependable.
 

(a) 
Fig. 4: Proven reserves (a) Crude oil (billion barrels)  (b) Natural gas (billion cubic meters)

 

Water resources and rivers 
Unlike the potentials in crude oil and natural gas reserves, 
fresh water sources. Both countries are dependent on the Nile River, 86% of which originates from 
Ethiopia. The other 14% of the Nile flow is contributed by countries from the equatorial lakes region of 
Africa. Please refer Figure 5 below.
 

The western part of Ethiopia which drains to the Nile receives huge precipitation from mid June to mid 
September of every year.  Due to the steep slopes of mountainous Ethiopia, much of the water falling as 
precipitation is changed to runoff and 
degraded land making the ground water potentials insignificant. Even when there is groundwater 
potential, it is mostly in the Nile basin. The other part of Ethiopia is always water starved and 
perish from hunger, poverty and destitution.
 

Figure 6 and Table 5 below indicate the surface fresh water of the three countries. Ethiopia with an 
average annual surface water flow of 124.2 billion cubic meters strikingly dwarfs the two countrie
desert.  Fresh water source is the only natural resource that Ethiopia is exceeding Egypt and Sudan. 
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difference is also observed in the quantity of proven crude oil and natural gas reserves.  Sudan has 
5 billion barrels of proven crude oil reserves and Egypt does have 4.45 billion barrels.  Ethiopia has a 
mere 430,000 barrels which is so insignificant to be economically extractable. The crude oil reserve puts 

and Ethiopia at 101st in comparison to countries of the world.

A mammoth dissimilarity between Egypt and the other two is observed in the quantity of proven natural 
eserves. With 2.18 trillion cubic meters of proven natural gas reserves, Egypt stands 17

world. This year, neghabouring Israel was able to strike huge natural gas reserves in the Mediterranean 
Sea. The chances of Egypt having a similar finding are promising with the possibility of making it among 
the 10 most natural gas rich countries.  Given Egypt’s proximity to the energy voracious Europe, the 
possibilities of this resource in transforming the country’s economy is dependable. 

  
                                                (b) 

Fig. 4: Proven reserves (a) Crude oil (billion barrels)  (b) Natural gas (billion cubic meters)

crude oil and natural gas reserves, Egypt and Sudan are unlucky in the supply of 
fresh water sources. Both countries are dependent on the Nile River, 86% of which originates from 
Ethiopia. The other 14% of the Nile flow is contributed by countries from the equatorial lakes region of 

5 below. 

The western part of Ethiopia which drains to the Nile receives huge precipitation from mid June to mid 
September of every year.  Due to the steep slopes of mountainous Ethiopia, much of the water falling as 
precipitation is changed to runoff and a sizeable amount to evaporation. Little is intercepted by the 
degraded land making the ground water potentials insignificant. Even when there is groundwater 
potential, it is mostly in the Nile basin. The other part of Ethiopia is always water starved and 
perish from hunger, poverty and destitution. 

Figure 6 and Table 5 below indicate the surface fresh water of the three countries. Ethiopia with an 
average annual surface water flow of 124.2 billion cubic meters strikingly dwarfs the two countrie
desert.  Fresh water source is the only natural resource that Ethiopia is exceeding Egypt and Sudan. 
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Fig. 5: Nile basin (Source: WB) 



 

In order to create jobs and feed hundreds of millions of Ethiopians, there is no option than using the fresh 
water sources the country is generating. Building a series of hydropower projects in all the rivers is one 
immediate potential resource to make use of. The generated electricity is critically important to run 
industries and to light houses. Any surplus power
currency. The dams will also enable Ethiopia to expand fish farm and fish processing industries. Fish is a 
very protein rich food item which will greatly help in solving the problems of malnutrition of 
children. 
 

Fig.6: Flowing surface water sources 

The introduction of a series of dams for power generation has to be also planned for expanding modern 
irrigation agriculture when the land features of this mountainous country allows.  Ethiopia can 
millions of jobs from its water sources. It can also produce sufficient food items thereby reversing the 
dehumanizing poverty to the trash bin of history. To the writer of this article, there is nothing elating than 
creating jobs and feeding fellow 
beloved motherland, Ethiopia.  
 

Table 5: Fresh water sources and surface flows
Country Fresh water sources 

Egypt Nile for over 97% and 
Ground water 

Ethiopia Rivers including Nile 
tributaries, precipitation, ground 
water, few lakes 

Sudan Nile, some precipitation and 
ground water 

Source: Wikipedia free encyclopedia, FAO and Ministry of Water Resources of Ethiopia

But, Ethiopia’s surface water sources are transboundary in nature. Except Awash River and the drainage 
in the rift valley system, all the surface flows of Ethiopia’s drainage sy
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In order to create jobs and feed hundreds of millions of Ethiopians, there is no option than using the fresh 
ter sources the country is generating. Building a series of hydropower projects in all the rivers is one 

immediate potential resource to make use of. The generated electricity is critically important to run 
industries and to light houses. Any surplus power can be exported to fetch the much needed foreign 
currency. The dams will also enable Ethiopia to expand fish farm and fish processing industries. Fish is a 
very protein rich food item which will greatly help in solving the problems of malnutrition of 

Fig.6: Flowing surface water sources  
 

The introduction of a series of dams for power generation has to be also planned for expanding modern 
irrigation agriculture when the land features of this mountainous country allows.  Ethiopia can 
millions of jobs from its water sources. It can also produce sufficient food items thereby reversing the 
dehumanizing poverty to the trash bin of history. To the writer of this article, there is nothing elating than 
creating jobs and feeding fellow citizens through effective utilization of the water resources of the 

Table 5: Fresh water sources and surface flows 
Total Annual Surface 

water flow from 
precipitation (bm3) 

Other major water 
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Mediterranean and Red Seas

tributaries, precipitation, ground 
 

124.2 
None 

Nile, some precipitation and  
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ter sources the country is generating. Building a series of hydropower projects in all the rivers is one 

immediate potential resource to make use of. The generated electricity is critically important to run 
can be exported to fetch the much needed foreign 

currency. The dams will also enable Ethiopia to expand fish farm and fish processing industries. Fish is a 
very protein rich food item which will greatly help in solving the problems of malnutrition of Ethiopian 
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But, Ethiopia’s surface water sources are transboundary in nature. Except Awash River and the drainage 
stems are draining to neghabouring 
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countries. Three rivers drain to Nile, two rivers to the Indian Ocean and one river to Lake Turkana of 
Kenya. Other drainages, though insignificant to consider, are shared with Eritrea, Djibouti and Somalia.  
 
What will happen to these countries when Ethiopia starts using the rivers?  How can an optimum benefit 
be achieved without one country adversely affecting the other? In Parts II and III of this article, we will 
briefly discuss the details. 
 
God bless the children of the Nile! 
 

(To be continued in Part II) 
 

 


