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Foreword

This paper discusses – at the sub-basin level – the regional differences and comparative advan-
tages for agricultural development and water resources utilization in the Nile Basin. It looks at
options for development, projected in the regional context, and the importance of agricultural
water use for social and food security in the different parts of the basin. Agricultural informa-
tion derived from country data is aggregated into the sub-basins of the Nile, which are classi-
fied in this paper as the Southern Nile (Burundi, Democratic Republic of the Congo (DRC),
Kenya, Rwanda, Tanzania and Uganda), Eastern Nile (Eritrea and Ethiopia) and Lower Nile
(Egypt and the Sudan). Figure 1 shows the administrative boundaries of the riparian countries,
and also the hydrological sub-basins of the Nile River.

With the exception of some forestry and irrigation potential calculations, data presented in this
paper are an aggregate of country-based data. It is recognized that this can lead to some distor-
tion, for example, with data from the Democratic Republic of the Congo, of which the Nile
Basin is a very small part. To provide a consistent approach to estimates, data from 1989 are
being used, as it was the base year for many of the projections, which have not yet been up-
dated.

The agricultural sector, with its influential water use, is obviously linked to a range of social
and environmental factors, such as food security, poverty alleviation, conservation of the natu-
ral environment and biodiversity. This paper’s primary aim is to encourage the optimal utiliza-
tion of agricultural water for social and economic benefits. Within this context, options are
sought that support food security, rural welfare and sustainable agricultural development through-
out the basin. Based on good practice and lessons learnt, such options are assessed for effec-
tiveness, cost and the level of cooperation required. The sub-basin approach provides the envi-
ronment for technical discussions of the wider issues and options linked to safeguarding the
Nile Basin’s resources.

The paper concludes with recommendations for different cooperative options, that are then
translated into potential basin-wide and sub-basin programmes. The recommendations for
development are aimed at both top-down and grass-roots level support, and also focus on policy
and capacity building for self-development (by both institutions and individuals) and investment
in agricultural development. In this context, cooperative measures on agriculture are crucial for
planning (basin-wide and sub-basin) and dialogue (intra-basin and extra-basin) between the
Nile Basin riparians and external partners.
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COMESA Common Market for Eastern and Southern Africa (Angola, Burundi, Comoros,
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Madagascar, Malawi, Mozambique, Namibia, Rwanda, Seychelles, Somalia, the

Sudan, Swaziland, Tanzania, Uganda, Zambia, Zimbabwe)

DES Dietary Energy Supply

DRC Democratic Republic of the Congo
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Units

All units are SI units unless specifically indicated otherwise.
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Key to Figure 1
Map of the Nile Basin and its Sub-basins (Source: FAO, 1999)

NAME AREA (km2) BASIN NAME AREA (km2) BASIN

1 Abu Hut 21 425 White Nile 31 Lake Nasser 1 225 Nile
2 Akoba 38 220 White Nile 32 Lake Victoria 71 683 White Nile
3 Al Ghallah 19 959 White Nile 33 Mereb Wenz 31 667 Nile
4 Al Hawad 7 910 Nile 34 Nahr Atbarah 1 69 416 Nile
5 Al Ku 57 456 White Nile 35 Nahr Atbarah 2 23 217 Nile
6 Az Zayn 50 107 Nile 36 Nahr Atbarah 3 30 136 Nile
7 Bahr al Arab 104 288 White Nile 37 Nahr ad Dindar 62 493 Blue Nile
8 Bandah 116 295 White Nile 38 Nile 1 231 388 Nile
9 Baro Wenz 27 062 White Nile 39 Nile 2 81 593 Nile
10 Blue Nile 4 47 046 Blue Nile 40 Nile 3 27 175 Nile
11 Blue Nile 1 42 499 Blue Nile 41 Nile 4 3 707 Nile
12 Blue Nile 2 47 823 Blue Nile 42 Nile 5 115 664 Nile
13 Blue Nile 3 5 535 Blue Nile 43 Nile 6 28 093 Nile
14 Blue Nile 5 46 771 Blue Nile 44 Nile Delta 19 330 Nile
15 Buhayrat Abyad 63 338 White Nile 45 Nyando 55 121 White Nile
16 Dabus Wenz 14 509 Blue Nile 46 Semliki 64 876 White Nile
17 Damanhur 11 498 Nile 47 Simiyu 43 874 White Nile
18 Didesa Wenz 29 224 Blue Nile 48 Sooty Valley 90 073 Nile
19 Jema Shet 15 272 Blue Nile 49 Sopo 72 453 White Nile
20 Kagera 86 539 White Nile 50 Sue 85 504 White Nile
21 Khawr Adar 15 893 White Nile 51 Tekeze Wenz 66 805 Nile
22 Khawr Biban 15 320 White Nile 52 Victoria Nile 79 664 White Nile
23 Khawr Dulayb 9 659 White Nile 53 White Nile 1 13 487 White Nile
24 Khawr Kuteira 21 850 White Nile 54 White Nile 2  843 White Nile
25 Khawr Marchar 18 649 White Nile 55 White Nile 3 44 990 White Nile
26 Khawr an Nil 55 206 White Nile 56 White Nile 4 10 347 White Nile
27 Kidepo 76 933 White Nile 57 White Nile 5 134 110 White Nile
28 Kwahr M’ boloko 77 793 White Nile 58 White Nile 6 161 130 White Nile
29 Kwahr Tendik 12 630 White Nile 59 al Malik 136 305 Nile
30 Lake Albert 7 505 White Nile 60 el Allaqi 81 671 Nile

TABLE 1
National areas within the Nile Basin

Area in basin
(km3)

Percentage of
total country area

in Nile basin

Burundi
D R Congo
Eritrea
Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

13 000
22 300
25 700

366 000
307 900

52 100
20 400

1 943 100
118 400
238 700

46
1

21
32
33
9

83
78
13
98

Source: FAO Land and Water Information System
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TABLE 2
Proportion of each country’s climatic zones falling
within the Nile Basin

Humid (%) Semi-arid (%)

Burundi
D R Congo
Eritrea
Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

46
1
0

71
0

83
83
99
13
99

0
0

49
21
92
7
0

89
14
93

Source: FAO Land and Water Information System
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TABLE 3
Historic and projected socio-economic indicators on a sub-basin basis

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

HISTORIC – 1989
GDP ($US million)
GDP growth (%)

5 111
-0.3

60 238
+0.7

51 742
+0.8

117 091
+0.1

Agriculture ($US million)
as % of GDP

3 036
59.4

10 209
17.0

12 271
23.7

25 516
21.8

Population (million)
of which agricultural

Population growth (%)

47.9
36.0
+3.0

75.7
36.0
+2.4

114.4
87.9
+3.4

238.1
159.9
+2.9

Labour force (million)
Total
Agricultural
% in agriculture

20.3
15.3
75.1

22.1
10.7
48.3

49.0
38.2
77.9

91.4
64.1
70.1

PROJECTED – 2010
GDP ($US million)
GDP growth (%)

8 852
–

124 553
–

121 721
–

255 126
–

Agriculture ($US million)
as % of GDP

5 004
56.5

17 085
13.7

23 861
19.6

45 949
18.0

Population (million)
of which agricultural

Population growth (%)

88.9
55.0

–

119.8
39.6

–

235.2
153.7

–

443.8
248.4

–
Labour force (million)

Total
Agricultural
% in agriculture

33.6
20.8
61.8

40.1
13.3
33.3

93.1
62.1
66.7

166.8
96.2
57.7

Source:  Alexandratos, 1995
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TABLE 4
Food balance sheet, 1995-96

TOTAL VEGETABLE PRODUCTS
ANIMAL

PRODUCTS
POPULATION

(million) DIET TYPOLOGY

(Calories per day)
Eastern Nile
Lower Nile
Southern Nile

61
90

135

wheat
(wheat)

roots & tubers

1 799
3 013
1 968

1 701
2 745
1 850

97
338
121

In comparison:
  France
  China
  Brazil

58
1 226
160

milk, meat, wheat
rice

maize

3 555
2 799
2 908

2 205
2 325
2 360

1 350
474
548

Source:  FAO data.
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TABLE 5
Historic and projected supply utilization of cereals (‘000 tons)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Demand historic
2010

7 118
13 510

22 375
36 182

11 128
24 163

40 622
73 856

Food historic
2010

6 504
12 470

15 772
24 912

9 966
21 390

32 242
58 773

Feed historic
2010

52
90

4 278
7 610

432
1 077

4 761
8 777

Production historic
2010

6 204
11 006

13 337
23 419

10 354
21 301

29 894
55 726

Trade historic
2010

-741
-2 504

-8 723
-12 763

-575
-2 863

-10 040
-18 130

SSR(1) historic
2010

0.87
0.81

0.60
0.65

0.93
0.88

0.74
0.75

Notes:  (1) SSR = self-sufficiency ration = Production/Demand ratio, where Demand = (DES * population)/(1 - %
post-harvest loss)
Source:  Alexandratos, 1995
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TABLE 7
Cultivated area of commodities produced in rainfed and irrigated agriculture (‘000 ha)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Rainfed
Cereals
Roots & tubers
Other

5 183
543

2 065

5 335
58

123

7 894
6 990
8 911

18 412
7 591

11 099

Irrigated
Cereals
Roots & tubers
Other

30
0

135

2 578
91

2 344

151
0

125

2 759
91

2 604

Total
Cereals
Roots & tubers
Other

5 213
543

2 200

7 913
149

2 467

8 045
6 990
9 036

21 171
7 682

13 703

Source: Alexandratos, 1995

TABLE 6
Historic and projected total food demand by major commodity (‘000 tons)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Cereals 1989
2010

8 725
12 473

19 920
24 895

10 913
21 392

39 558
58 760

Roots and tubers 1989
2010

1 961
2 685

1 675
2 523

40 770
68 816

44 407
74 024

Meat 1989
2010

477
782

1 434
2 140

1 008
2 040

2 919
4 962

Total 1989
2010

Increase in total

11 613
15 940

43%

23 029
29 557

28%

52 691
92 248

75%

86 884
137 745

59%

Source:  Alexandratos, 1995
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TABLE 8
Comparative fertilizer use by crop and fertilizer

FERTILIZER (%) RATE (kg/ha)
COUNTRY(1) AREA

(‘000 ha) N P K N P K

Wheat

Egypt 855 100 100 0 178 36 0

Ethiopia(2) 770 13 26 0

USA(3) 19 925 86 49 15 74 41 59

India 23 502 94 94 94 84 39 5

Maize
Egypt 704 100 100 0 250 36 0

Ethiopia(2) 1 100 7 14 0

Tanzania 1 908 10 10 10 80 40 1

USA 28 066 97 83 72 144 64 89

India 5 918 84 84 84 51 16 3

Rice

Egypt 558 100 100 0 143 36 0

Tanzania 306 21 21 0 40 20 0

USA 1 358 98 34 37 150 49 56

India 42 167 78 78 78 69 56 9

Notes:  (1) Year of data: Egypt, 1994; Ethiopia, 1995; Tanzania, 1992;
USA, 1994; and India, 1990.  (2) Ethiopia’s rate data is an average for
the crop and fertilizer. Application (fertilizer %) is not known.  (3) Winter
wheat data for the USA.
Source: FAO/IFA/IFDC, 1996.

TABLE 9
Historic and projected use of chemical fertilizer.

COUNTRY AVERAGE 1994-96 2015 2030

Egypt
Ethiopia
(Europe)

252
20

(492)

258
24

(474)

264
28

(481)

Source: FAO-AGL communication, 1999.
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TABLE 10
Inland freshwater fisheries in the Nile Basin

FISHERIES (t/yr)

Country
Estimated in
Nile Basin

Burundi
D R Congo
Eritrea
Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

43 800
96 400

0
8 800

294 760
61 300

3 100
21 300

621 400
225 000

350
16 000

0
280

157 200
48 500

1 600
21 300
97 300

225 000

Source: FAO Fisheries GIS
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TABLE 11
National aquaculture production in the countries of the Nile Basin

NATIONAL AQUACULTURE PRODUCTION  (t/yr)

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996

Burundi
D R Congo
Eritrea
Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

25
723

–
–

45 000
126
64
43
35
38

24
759

–
1

50 000
251
38
45
37
34

25
760

–
33

55 000
603
44

100
375
42

30
700

–
36

55 916
698
164
234
375
52

50
700

–
36

52 877
722
58

203
400
63

50
730

–
22

54 195
749
53

200
350
77

55
700

–
28

45 380
763
53

200
200
87

55
750

–
33

46 887
813
50

200
150
179

50
750

–
55

45 473
893
49

1 000
200
194

10
750

–
85

53 302
500
50

1 000
200
210

Source: FAO, 1998b
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TABLE 12
Offtake rate of livestock in the Nile Basin

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Cattle

Stock (‘000s)
Offtake (%)
Production animals (‘000s)
Carcass weight (kg/beast)
Meat production (‘000 t)

28 633
7.3

2 099
109.5
229.2

26 056
19.1

4 984
138.1
688.2

33 457
13.4

4 494
127.8
574.3

88 146
13.1

11 577
128.9

1 492.4

Poultry

Stock (‘000s)
Offtake (%)
Production animals (‘000s)
Carcass weight (kg/bird)
Meat production (‘000 t)

57 267
165.0

94 486
0.8

75.6

78 565
245.0

192 483
1.1

218.4

84 508
123.6

104 465
1.1

111.2

220 340
177.6

391 434
1.0

405.2

Notes: Indigenous Production of Animals (IPA) = slaughtered + live animals exported. Offtake rate =
(IPA/stock numbers)*100. Indigenous Production of Meat = IPA*carcass weight.
Source: Alexandratos, 1995
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TABLE 13
National herd size and size of herd within the Nile Basin

NUMBER OF CATTLE

Country In Nile basin

Burundi
D R Congo
Eritrea
Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

449 000
1 576 000
1 773 000

26 871 000
NA

11 031 000
757 000

19 604 000
13 817 000

5 393 000

281 000
101 000
248 000

9 872 000
NA

2 891 000
623 000

17 903 000
3 993 000
5 342 000

Note: The GIS database of the Animal Health Service covers only sub-Saharan Africa, and therefore has no figures
on Egypt.
Source: From FAO Animal Health Service GIS.

TABLE 14
Historic and projected livestock production in the Nile Basin(1) (‘000 ton)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Cattle historic
2010

229.9
370.0

688.2
1 103.0

574.3
1 150.8

1 492.4
2 623.8

Sheep & goats historic
2010

149.9
262.0

188.8
312.0

127.4
254.9

466.1
828.9

Pigs historic
2010

0.9
1.8

2.2
4.2

80.0
179.5

83.1
185.5

Poultry historic
2010

75.6
150.0

218.4
493.0

111.2
341.6

405.2
984.6

Total historic
2010

456.3
783.8

1 097.6
1 912.2

892.9
1 926.8

2 446.9
4 622.8

Notes:  Livestock production is live + slaughtered animals (including exports of live animals), minus any imports.
Source:  Alexandratos, 1995.
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TABLE 15
Reported plantation area (‘000 ha)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Land area 110 100 62 730 397 262 570 092

Plantations
Industrial
Non-industrial

25
245

43
247

384
349

452
841

Total 270 290 733 1 293

Source: Lorenzini and Marzoli, 1990.

TABLE 16
Annual adjusted total fuelwood production and demand in the Nile Basin (×106 m3)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Production 15.05 49.31 93.91 158.27

Demand 14.64 23.75 45.89 84.28

Balance 0.41 25.56 48.02 73.99

Source:  Lorenzini and Marzoli, 1990.
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TABLE 17
Intra-regional agricultural commodity trade ($US million)

EXPORTS TO IMPORTS FROM
COUNTRY YEAR

World Nile Basin World Nile Basin

Egypt

Sudan

Ethiopia

Kenya

1997

1995

1995

1996

269.59

114.83

294.89

1 042.70

7.48

1.76

0.18

171.04

2 698.59

216.16

132.53

184.91

83.25

22.15

0.25

7.69

Source: UNCTAD
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TABLE 18
Historic and projected supply utilization of commodities (‘000 ton)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Demand historic
2010

9 542
17 222

25 591
41 361

61 296
119 047

96 429
177 630

Production historic
2010

8 632
14 718

16 511
28 503

60 486
116 074

85 629
159 294

Trade historic
2010

-738
-2 504

-8 736
-12 858

-544
-2 973

-10 017
-18 336

SSR(1) historic
2010

0.90
0.85

0.65
0.69

0.99
0.98

0.89
0.90

Notes:  (1) SSR = self-sufficiency ratio = production/demand
Source: Alexandratos, 1995.

TABLE 19
Annual percentage change in agricultural exports

1975-80 1980-85 1986-92

Burundi
DR Congo
Ethiopia
Kenya
Rwanda
Sudan
Tanzania
Uganda

13.2
0.3

13.7
15.2
10.3
4.2
4.2
4.8

9.5
2.8

-2.9
1.7
1.6

-4.1
-10.0

5.1

-15.9
-19.3
-11.2
-4.6

-11.4
13.4
-3.1

-18.8
Source: UNCED, 1992.



�	�
��
����
� ������������������
����



�����������	�
��
�����
�������

�����
� ��

�������� 	


���
�������� ������ ���� ���� 
�����������

�

��������	����
����
�
��������	�����
�������������������������������������������
��������
�������������� ���!�����������
���������!���
����������
���������
���������
�
�
�����!�
��
!�������������
�������
���"	�����
�����
�
�����������������
����
��
����#
��
�
��
��
���!����
������
�
������������������!��$����
�������������������
�����������!���������!�	��!���
�
��
%����
�� 
�� 
����#
��
� 
��
� �
� ��� ���!���!������$���$���
������ ������������!���
������������

�������
��������	�
�!��	�����
������$�
������
��������!��	�����
����
����������������	�������
��
�����
�!�
��
�����
�
���������$���
�������������
����&�����������'�����	�����
�����
�
����������
��
�����
�!���������������������
��	���������
������!� 
�����
��#� ���(�	���)*� �����
��
��� 
��
����������
�	����������	�����
�����
�
�����!�
������������
���+����,��������
�������������	�
�!���!
������! �������
��-��������������!������
�����$.���
�����/����������
������������������������������
����	������
��������
����
����
������������������������
�������!������ �����$�������!���!���
���	����
����	�����
��������!��
��������$����$�
�
�
�!��$�������
��	����!���������
����� ���!�
��
����!�������������
�
������������
��������������&�����'����������
�����!����!��
����$�	������
%���
������$��
�
����
���
������!�����
��������	�����
��������
��������
���������������������
����

�
����	��������������
�������!�����
�!�������
�����������
����
����������������	�����
��������!���
��!���
����
�������������
��("0��1222 ��3�������
�����%���
�����
��
�������
���	����
����

�
����������
���+����$���������!�������!����
����3��
����

�������������	��
����


����$���!�!�����
����	�����
��4�	�����
�����
�
������5�������������������������������
�!�
��
��
�	�����
��������
�����������$����������
����������!��
����
�����!����������	�
��
���!����������
!�����	����!��������
�
�
���

6��
����
���
�
�������������!���������
��������
�������������!�������!���!������
�!�������
������7������������
����$�
���
�!��������
��������������������	�
�!��������	��
�	�
����
�
�
����
�!���������!������
��-�
�
�������������"	�����
�������!�����������
�����.�
�����
�
��������
�������������������
�����!����!��������
����������
�
����������������8�
�
���������
�!�
�
��
�������
�����������8�������!����
����������
�����/�������!��
�����
���9��������������
����!����
��
���
����	���$�
���
�������
�
������������������!�	����!
�
���$�!�����:�����
���
��������������!
$��!������
������
�������$�
������������
������
����������
���������������	��9�������!�
�
���!�
��!���������
�
���$�!����������!��	�!����
������������
���������
����������������
���������
�������!�
�
���$�!������������
�����������
����������;�
����������	�
�����������%�������������
����������
�
���
��
����
������������
��%����
�����
������$�
�
��
�������!����!���!�&7��
.��.
���'
��!��
����
������%�������
�
��
����
������
��!�
�������
���$��-����������
���
���������
���
���
����������!�	����!
�
���!���������
������	�����
����

� ��������	
�������
�������������������
������������������
		�������������������������������������
�
������

�������������������������������������������������������

�



�	�
��
����
������������������������
����

�������	

/�����
����
���
�������
���+����,������#
��!��
���1)�������)����
����������!���!�
��<�)�������)��

�����!7��
�!��������!��
������
��
�����"��#��!��
�������< ������������$���
��������!���������

������������!���$���
����	���
�
���,�������������	�����=.�1�1�������������
 ��
����	��
���!�%��
�
�2�1.2�>)�����������
 ���!�����
�!��?2��)�����������
 �!�
��
��9��������������	�
������0������
�
����
���	�
�
��
������
�����
������!������������
���$���	�������!�����!�$�����
���
�!��;�
�����

������
���
�������!������������!�����!����!����	��������!�
�
����	��!����
�����
�������-����!

�����
���!���
����
���������
�!��������	��

@��!�!�	��!�
������!����������
����
��������������
���,������:��
���A��
������!�3��
����
+������$.$���������������������!�$������	��9��	���!���������!��
��������������!�
�
��������

��������!���
����
���
���:��
���@�
���+������$.$���������������!�	��!�
����
����	��������9�
������
������!�
�
��������
��������(�����
������������������$�����������������������
�����������
���

�����	
�
�
����
��
���
�
�����
�
���
����

��
���
���
��
���
�� �
!
���

ABSTRACTIONS FROM

RIVERS AND

GROUNDWATER USE

RAINWATER AND SOIL

MOISTURE USE
IN-STREAM USE AND

IMPACTS

VIRTUAL WATER TRADE,
CHANGES IN STOCK,

ENVIRONMENTAL

DEGRADATION

IRRI-
GATION

12% of cultivated area
in Nile Basin

supplementary irrigation/-
water harvesting; non-

rival uses

non-point source
river pollution

food trade; food aid

RAINFED
CROPS

supplementary
irrigation/water

harvesting; rural water
supplies

88% of cultivated basin
area; cash export crop

production

non-point source
river pollution

food trade; food aid;
land degradation

LIVESTOCK

livestock watering
supplies; production
based on irrigated

fodder

range; grazing land
management

grazing of
seasonally flooded

lowland

reduction and
expansion in stock;
food trade; food aid;

land degradation

FISHERIES pond aquaculture n/a
capture fisheries;
farming in natural

waterbodies
food trade; food aidA

g
ri

cu
lt

u
ra

l s
u

b
-s

ec
to

r

FORESTRY
forest irrigation is

limited within basin

annual consumptive use
(500-1500 mm) reduced

runoff, improved low-
inflows

impact on
sedimentation and

floods

reduction in stock,
export/import of timber

and fuelwood
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TABLE 20
Historic and potential irrigation in the Nile Basin

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Historic

Area (ha)
Need (m3/ha)
GIWR(1) (km3)

38 284
9 000

0.4

5 013 200
13 000

67.1

27 120
10 000

0.3

5 078 604
––

67.7

Potential

Area (ha)
Need (m3/ha)
GIWR(1) (km3)

2 370 000
9 000
21.6

7 170 000
13 000

96.0

652 000
10 000

6.5

10 192 000
––

124.1

Notes:  (1) GIWR = gross irrigation water requirement
Source: FAO, 1997b.

TABLE 21
Overview of water use for irrigation in the Nile Basin

IRRIGATED AREA
(1) (ha)

Country In Nile-basin

WATER USED FOR
IRRIGATION PER

COUNTRY
(2)

(106 m3)

WATER USED
FOR IRRIGATION

IN THE NILE

BASIN
(3)

(106m3)

TOTAL LAND
SUITABLE FOR

IRRIGATION

WITHIN THE NILE

BASIN
(4) (ha)

Burundi
D R Congo
Eritrea
Ethiopia
Eritrea + Ethiopia
Egypt
Kenya
Rwanda
Sudan
Tanzania
Uganda

14 400
10 500
28 124

160 785
188 909

3 245 700
66 600

4 000
1 946 200

150 000
9 100

50
80

5 800
32 100
37 900

2 923 200
9 800
3 300

1 930 300
14 100

9 100

64
83

?
?

1 892
47 400

1 570
720

16 800
1 040

120

0.2
0.6

?
?

3 808
42 690

230
594

16 663
98

120

80 000
10 000

150 000
2 220 000
4 570 000
4 420 000

180 000
150 000

2 750 000
30 000

202 000

Note:: Due to the recent independence of Eritrea, no distinction can be made between water
use for irrigation in Ethiopia and in  Eritrea.
Sources:  (1) FAO Land and Water Information System. (2): AQUASTAT. (3) Calculated 
(Irrigated area in the Nile basin / Irrigated area per country ) * water used per country for
irrigation. (4) FAO, 1997b.
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TABLE 22
Historic and projected irrigated and non-irrigated land in the Nile Basin (‘000 ha)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Historic – 1989

Non-irrigated
Irrigated
Irrigated cultivated(1)

15 246
162
165

13 058
4 480
5 013

38 686
298
276

66 690
4 940
5 454

Projected – 2010

Non-irrigated
Irrigated
Irrigated cultivated(1)

16 604
280
289

14 218
5 448
6 699

47 575
423
503

78 397
6 151
7 491

Note:  (1) “Irrigated cultivated” refers to the calculated area (irrigation area × cropping intensity)
Source: FAO-AGLW, 1999

TABLE 23
Historic and projected cropping intensities in the Nile Basin

1989 2010
Irrigated Total Irrigated Total

Ethiopia
Egypt
Sudan
Burundi
DR Congo
Kenya
Rwanda
Tanzania
Uganda

1.0
1.5
0.6
0.9
1.4
1.0
0.8
0.9
1.3

0.5
1.5
0.5
0.9
0.4
0.7
1.3
0.6
0.9

1.0
1.7
0.7
1.0
1.4
1.2
1.4
1.2
1.4

0.6
1.7
0.6
1.2
0.5
0.8
1.5
0.7
0.9

Nile Basin 1.3 0.7 1.4 0.8

Source: FAO data
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TABLE 24
Historic and projected rural water supplies in the Nile Basin

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

1989

Rural population (×106)

Demand (km3/yr)

36

1.3

36

1.3

88

3.2

160

5.8

2010

Rural population (×106)

Demand (km3/yr)

55

2.0

40

1.5

154

5.6

249

9.1

Source: FAO-AGLW, 1999
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TABLE 25
Livestock water demands in the Nile Basin

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Cattle population (×106) 31 26 58 116

Water demand  (km3)
cattle
small ruminants(1)

0.68
0.14

0.57
0.12

1.27
0.25

2.53
0.51

Total water demand   (km3) 0.82 0.51 1.53 3.04

Notes:  (1) at 20% of cattle demand.
Source: Alexandratos, 1995

TABLE 26
Water savings from a 10% shift in meat consumption

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Total meat consumption (’000 ton)

current
2010

455
782

1 273
2 514

928
2 040

2 656
5 336

Water equivalents (km3)

100% beef
current
2010

4.6
7.8

12.7
25.1

9.3
20.4

26.6
53.4

90% beef + 10% poultry
current
2010

4.1
7.0

11.5
22.6

8.4
18.4

24.0
48.0

Water difference (km3)

Current
2010

0.5
0.8

1.3
2.5

0.9
2.0

2.7
5.3

Source: Alexandratos, 1995
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TABLE 27
Historic and projected water equivalents of food production and consumption (km3/year)

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Production

Historic
2010

11.8
20.3

25.4
44.1

43.9
87.0

81.0
151.4

Consumption

Historic
2010

14.5
21.6

35.1
47.6

41.4
76.2

90.9
145.4

Source: FAO-AGLW, 1998
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TABLE 28
Irrigation capital investment cost per unit ($US/ha)

MICRO/SPRINKLER SMALL SCALE/PUMP LARGE SCALE DRAINAGE/SPATE

Eritrea 750 - 4 000 16 000 2 000

Ethiopia 2 300 - 3 400 18 000 - 25 000 2 000

Egypt 1 600 - 3 200

DR Congo 1 000 - 6 000 400

Kenya (project cost) 1 000 5 800

Tanzania 10 000 - 15 000 6 000 - 15 000

Source:  FAO, 1997b

TABLE 29
Irrigation investment cost and efficiency in the Republic of South Africa

Operator Government Irrigation Boards Private schemes Small farmers

Unit cost ($US/ha) 4 300 3 950 2 140 6 500

Notes 1994 average 1994 average maximum
subsidy

1-10 ha
gardens

Irrigation technique surface irrigation sprinkler micro-irrigation

Cost ($US/ha) 100 - 1 400 500 - 2 000 1 300 - 2 800

Application efficiency 55 - 65% 75 - 80% 85 - 95%

Source:  FAO, 1997b
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TABLE 30
Supplementary irrigation in the Nile Basin

EASTERN NILE LOWER NILE SOUTHERN NILE NILE BASIN

Area (ha) 2 370 000 5 013 200 652 000 8 035 200

Rate (m3/ha) 5 000 12 000 4 000 ––

GIWR(1) 11.9 60.1 2.6 74.6

Notes: (1)  GIWR = gross irrigation water requirement (km3/yr)
Source: FAO, 1997b
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TABLE 31
Salinity along the Nile and its main tributaries (mg/l)

SITE WHITE NILE BLUE NILE MAIN NILE

Lake Victoria 50

Lake Kyoga 60

Lake Albert 400

Before the Sudd 100

Khartoum 200-250 150 av. 150-175

Aswan outflow 175-200

Cairo outflow 350

Outflow to the sea 1000

Source: Smedena, 1999.

TABLE 32
Annual salt balance in the Nile Valley and Delta
(million ton)

IN OUT BALANCE

Valley 10.9 13.3 -2.4

Delta 12.6 34.1 -21.5

Total area 10.9 34.1 -23.2

Source:  Smedena, 1999.
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Chapter 5
Scenarios for progress

OVERVIEW OF OPTIONS

With increasing water scarcity becoming an overall critical issue in the Nile Basin, a series of
opportunities for water savings have been identified, either directly in terms of efficient
agricultural water use1, or through changes in cropping patterns and alternative economic
activities. The report identifies and assesses transboundary options for water saving, considering
both benefits and costs, to establish viable tradeoffs for win-win solutions. Within the frame of
total water balance, the options aim for an overall equilibrium between agricultural production
and demand.

The scenarios presented here identify and combine a number of readily implementable options
for additional water gains and benefits from joint measures in the basin- and sub-basins.
Substantial water savings together with overall efficient utilization can only happen as the
result of transboundary, river basin cooperation. The potential for substantial transboundary
water savings and efficient agricultural use in the basin are discussed.  In many cases these
contrast to national- and scheme-level proposals for water savings and use efficiency measures
that are narrow, often costly, conflicting and not sustainable.

In the long term, it is concluded that substantial water savings coupled with sustainable,
overall efficient utilization of the scarce Nile water resources can only be achieved at joint
basin and sub-basin level.

Water scarcity is essentially the result of demographic growth and environmental degradation
of the water resource base. Addressing water efficiency in the river basin needs to focus on two
key elements:

• in the immediate term, aim to reduce losses due to evaporation or other sinks in sub-basins
and river sections, which offers substantial water saving potential; and

• in the longer term, allocate water to specific uses, or to sub-basin areas with higher economic
water use efficiency due to favourable climatic conditions or other comparative advantages.
A critical parameter would be considerations of multi-purpose use benefits per unit of water.
Real water savings could be achieved with improved technology, and result in increase in
agricultural output per unit of water applied. The decrease of water and land used per unit
produced would help to save on total area under irrigation in the basin. This is important as
it has implications for the potential to save on scarce investment resources and maintain
future flexibility of water resources utilization and development.

TWIN OBJECTIVES:  WATER SAVING AND EFFICIENT USE

In the context of shrinking per caput availability of water, facilitating desirable welfare
improvement is a double challenge, namely to:

1 A strategic framework for improved water use for agriculture production forms the first priority
under the socio-economic, environmental and sectoral analysis component of the Shared Vision
Program, Nile Basin Initiative (TAC-NILE; Sodere, Ethiopia Workshop, May 1999).
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Ø safeguard life-supporting ecosystems, for productivity and diversity ; and
Ø secure welfare while meeting development expectations.

Water resources management in the Nile basin must not only pay attention to direct demands
for goods in society, but must also recognize that water in the basin as a whole is effectively
non-substitutional. The consumptive use of raw water in irrigated agriculture and the role of
instream flows in maintaining a set of linked ecosystems upon which socio-economic
development depends are critical. This less obvious goal – good stewardship of the whole
aquatic environment – need not be regarded as a simple trade-off  between increased production
and ecological concerns. Reserving certain fractions of natural water flows in streams and
lakes to maintain intricate webs in the environmental fabric are as important for the overall
development and stability of society as are more immediate decisions concerning how to share
and use the water that is withdrawn from natural courses.

The usual first stage of adaptation – namely traditional engineering efforts attempting to
“get more water” – is now recognized as shortsighted and insufficient. Water needs of ecosystems
and the interests of stakeholders in downstream areas will make further large withdrawals of
water a risky strategy. Later stages of adaptation to water scarcity can include, improved end-
use efficiency through demand management measures (producing more with less water), and,
to a degree,  improved allocative efficiency (producing higher economic values from available
water resources).

Re-allocation, i.e. releasing water from agriculture and replacing local agricultural production
with imports, would carry considerable political cost. Imports of “virtual” water, through food
imports, could have negative social and economic consequences, and might not be acceptable
or even financially viable to the Nile basin economies in the light of widening trade deficits and
food distribution constraints. There are also problems of income, employment, food and social
security, which, to a large extent, depend on the considerable national subsistence farming
sectors. Rapidly growing food import is commonly seen as a warning signal to national economies
concerned at their heavy reliance on world markets, and perceived vulnerability to external
pressures. The institutional prerequisites, such as stable and transferable water rights, however,
are rarely in place to allow for re-allocation and related compensations. Hence the lack of
appropriately structured water rights could, in some cases, limit future economic development
and induce out-migration.

In the perspective of increased global food trade driven by the growing demands from
developing countries, it is highly unlikely that the increased imports could be financed internally,
especially in the sub-Saharan countries. In general, the Nile Basin economies do not have the
economic capacity to restrain local agricultural production, and, with agriculture as the only
base for transition into urban economies based on service and manufacturing sectors, as a
general trend for development and structural change in the region, such change would carry
high social and political costs. Such a significant change would require major institutional
modifications to mitigate social impact and ensure that benefits are internalized and remain
with or accrue to local populations. Possible means, appropriate for national-level
implementation, include1 :

• establishment of stable and transferable water rights;
• incremental and generalized transfer of water use, to encourage conservation rather than

land abandonment;

1 This section draws heavily on Rosegrant, M., & Ringler, C. 1998. Impact of re-allocating water from
agriculture for other uses on food security and rural development. Paper presented at Expert Group
meeting on Strategic Approaches to Freshwater Management. Harare, January 1998.
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• re-investment in the rural communities of gains from higher-value uses elsewhere; and
• adequate compensation to sellers and affected third parties.

Positive externalities from water efficiency measures, in the form of benefits accruing to
other users in the basin as a result of local measures, need to be reflected in fair cost sharing.
While benefits to, and sharing of, costs for water resource enhancement by downstream economic
users might be straightforward, this concept should also apply to traditional free-rider benefits,
which also form part of integrated measures to save water and secure agricultural production,
such as flood mitigation. Measures to improve water use efficiency have implications for internal
and as well as external benefits and costs. The proposed scenarios aim at equitable social impact.
Nevertheless, as impacts will not be the same for all, the costs and benefits should be distributed
proportionally.

In a transboundary context, agriculture, as the main consumptive user, is critical to the
conservation of land and water, and the key to saving and releasing water for actual and future
potential and alternative demands in all sectors. The options to improve water use efficiency
and save water include long-term, as well as immediate, measures. For the options and scenarios
to be accepted and implemented, they need to be framed with clear and agreed objectives that
are consistent at basin and sub-basin levels. The measures need to be critically adapted to
social, institutional and economic limitations and realities at national level.

BASIN-WIDE OBJECTIVES

Within the shared Nile Basin vision of sustainable socio-economic development through
equitable utilization of, and benefit from, the common Nile Basin water resources, the following
basin-wide objectives are proposed, either for or in support of water savings and water efficiency
in agriculture:

• To enhance flows and stocks of water resources to ensure quantity, quality and reliability of
water related services. The major options for water savings3 in the five sub-basins selected
for the present discussion - Upper Eastern Nile, Lake Victoria, White Nile, Main Nile and
Lower Nile, with the main flow of saved water to downstream users and reciprocal flow of
economic compensation, cost-sharing in different forms, including investment, increased
trade etc., are indicated in Figure 5.

• To control environmental degradation, including water pollution, sedimentation and wetland
degradation.

• To control and mitigate basin-wide impacts of natural disasters, especially flood and drought.

Based on information in Tables 1, 2, 10 and 20, Table 33 highlights differences in potential
and actual development and the focus of agriculture in the sub-basins, relative to the climate,

3 Potential water savings are likely to represent significant portions of the total available water resources
in each sub-basin, and therefore substantial and cost-efficient savings should be focused on the main
contributors to the Nile flows, namely Baro-Akobo-Sobat, Blue Nile and – possibly at higher cost –
Atbara. The total flow and the possible water savings in the While Nile are considered more limited
and imply higher costs. Water savings in the main watercourses, which might require costly major
projects,  need to be balanced with limited measures in smaller tributaries and upper catchments, that
would be more manageable and affordable for implementation at local level.
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FIGURE 5
Areas for potential water saving through better management, and reciprocal flows of goods
and finance

Areas of water
saving and flow of
benefits to areas
downstream

Areas benefiting
from improved water
supply, and
reciprocal flow of
goods and finance
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present and potential irrigated areas, estimates of present and potential irrigation water demands,
and also fisheries production and livestock populations.

The table provides a summary of known information, of importance for formulation of a
strategic framework for water saving and improved agricultural water use. A number of
conclusions could be drawn.

• The option of improved end-use efficiency is of immediate interest in sub-basins with
substantial actual and also potential irrigation area and water demand. Major expansion of
irrigation area in the immediate term is, however, unlikely, due to financial and economic
constraints. Improved end-use remains an important option in the Main Nile and, potentially,
also in the Upper Eastern Nile. On a basin-wide scale, the main longer-term water saving
option is to move agriculture from the semi-arid areas to the humid sub-regions in the Nile
Basin.

• The option of improved allocative efficiency is applicable in:

(a) sub-basins where the economy could support re-allocation, of substantial present or
potential uses, to other sub-sectors or to more efficient agricultural use for higher economic
efficiency per unit of water used. The option is applicable particularly in the more wealthy
economies of the Lower Nile. However, the option also indicates the importance and
urgency of improving rural incomes and promoting urban development in the less wealthy
economies in the Upper Eastern Nile, in order to address poverty as the underlying cause
of rapid environmental degradation of the upper catchments; and

(b) in areas where actual or potential low-yielding irrigation water use in subsistence farming
could be brought to more efficient use, such as for inland fisheries, environmental and
biodiversity conservation, combined with support to the urban, processing and service
sectors.

• The options of improved end-use efficiency  and improved allocative efficiency carry high
social, economic and even political cost, and require continuous support and investments
over considerable time, while the waters saved remain relatively limited. The two options
need to be supplemented with short-term, pragmatic and readily implementable measures
for substantial water savings in a basin-wide context. These measures focus on watershed
conservation and flood control in the upper catchments, especially in the Eastern and the

TABLE 33
Sub-basin management areas: strategic indicators for agriculture, water use and water demand

FACTOR EASTERN NILE
LAKE

VICTORIA
WHITE NILE MAIN NILE LOWER NILE

Climate humid &
semi-arid humid humid &

semi-arid
humid &
semi-arid semi-arid

Actual irrigation area (ha) 38 000 36 000 limited 1 930 000 2 923 000

Actual irrigation water
demand (km3) 0.5 0.9 limited 16.7 42.7

Potential irrigation area (ha) 4 570 000 660 000 limited 2 220 000 4 420 000

Potential irrigation water
demand (km

3
) high moderate -

high moderate high high

Actual inland fisheries low high high limited high

Livestock population high high high
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FIGURE 6
Water savings in agricultural sub-basins: management areas and major options

LOWER NILE

• Pollution and salinization control
• Reduce irrigation canal losses
• Reduce inefficient agricultural production
• Alleviate land congestion
• Promote change in meat consumption patterns

MAIN NILE

• Cropping intensification

• Improve irrigation use efficiency

• Enhance agricultural development

• Expand inland fisheries

UPPER EASTERN NILE

• Improve management for
water conservation and
flow regulation

• relocate crop and livestock
husbandry to humid areas

• Diversification and
structural change away
from subsistence
agriculture

• Environmentally sound
control of local flooding

• Adapt land use to land
capability

WHITE NILE

• Local flood protection and
control

• Infrastucture development for
flow control and flood relief

• reduce current high reservoir
and irrigation canal losses

LAKE VICTORIA

• Water pollution control

• Coastal and terrestial catchment land use
management and control

• lake level and flow regulation

• Water weed control

• Biodiversity preservation
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White Niles. These options, which carry costs and benefits, need to be beneficial to all
parties. The options are feasible only in a transboundary context, and need to be addressed
as international measures undertaken in specific locations with costs shared in proportion to
the benefits of the parties. As a consequence they need to be based on international agreements,
including legal treaties and appropriate institutional arrangements.

SUB-BASIN FOCUS AND OPTIONS

These objectives translate into a number of priority objectives specific to individual sub-basins
as detailed below. The options in the individual sub-basins are summarized in Figure 6.

Upper Eastern Nile (upper catchments of Blue Nile and Atbara)

Due to the degraded upper watersheds, the catchment is subject to frequent local floods, resulting
in very high evaporation losses from stagnant water on flooded land. The priority is therefore
for watershed management, especially in the Abbay4 (Blue Nile) river, and construction of
small- to medium-sized reservoirs in the upper tributaries in order to reduce floods and resulting
water losses. The conservation issues are closely related to rural poverty, and the priority strategy
is to encourage investment in support of development to enable transfer out the purely subsistence
economy. The sub-basin has several potential hydropower dam sites, which, if developed, could
also improve water conservation and flow regulation. In addition, improved flood protection
would have a major positive impact on rainfed agricultural production. Efficient water use and
irrigation applied to reclaimed high capability land implies transfer out of the Nile Basin proper,
for use in adjacent areas with land but no water. Within-basin small-scale irrigation based on
water harvesting, small reservoirs and shallow groundwaters (which are still underutilized)
based on community work and labour intensive approaches, has considerable potential. The
trade-offs are between, on the one hand, the costs of watershed management, as a long-term
undertaking, including necessary structural change, and, on the other hand, the social and
economic benefits from hydropower generation and consumptive water uses, both of additional
water in neighbouring basins or further downstream in the basin.

The options identified are:

• Relocation of parts of intensive and water-consuming agricultural and livestock production
from the drier arid areas to higher rainfall areas the upstream parts in the basin and with
transfer to improved rainfed cultivation. The option includes crop management, and
agricultural and crop prising policy and is supplemented with macro-policy measures and
structural change, supporting development towards service and manufacturing in drier areas,
including promotion of high-yielding commercial agricultural production and promoting
intra-basin and external agricultural trade for a sustainable regional food balance. The
economies of rainfed and irrigated cropping are compared in Table 34, based on information
from the Baro-Akobo-Sobat river basin.

• National and regional diversification and structural change of national and local economies
out from subsistence agriculture into service and manufacturing. In the context of basin
water efficiency, the priority attention - to reduce the negative impacts from subsistence

1 The Abbay is considered to be still recoverable, while the Tekezo (Atbara) upper catchment areas are
almost fully degraded.
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farming and deforestation, by
poor populations especially in
the sensitive upper watersheds of
the Eastern Nile.

• Selective reduced and controlled
flooding, in tributary water-
courses in annually flooded areas
not contributing to groundwater
recharge or with high environ-
mental or biodiversity values.
This options is seen as a major
opportunity to save substantial
volumes of water now lost by
evaporation,  at low costs and
providing development, income
and employment  as well as flood
protection of agricultural land to
the most poor areas in the upper
catchments. While the option
remains to be studied further1, the potential for water savings is  highly significant.

• Balanced and optimal allocation of land resources based on land capability for agriculture,
catchment protection and forest protection.

Lake Victoria Catchment, to the outlet of Lake Albert into the While Nile

The large water bodies of the upper White Nile are subject to pollution, mainly from the terrestrial
part of the catchment, but also from water weed infestation. Recognizing the dominant economic
role of inland fisheries, the primary focus must be on water quality control and protection of the
water bodies to maintain and improve freshwater biodiversity. Therefore lake management
issues focus on sustainable coastal development of the littoral countries, including lake level
and outflow control. Particular attention has to be paid to preserving the natural ecologies in the
montane parts of the catchment. The trade-offs are between, on the one hand, socio-economic
benefits from economic and agricultural development, both in the terrestrial catchment and
along the lake banks, and, on the other hand, environmental losses and costs from degradation
of the Lake water body, and the consequent longer-term negative effects on the fisheries sector.
In the upper catchment areas, local communities, characterized by rural poverty and civil strife,
should be appropriately motivated and compensated to maintain the catchment and montane
environments, and be mobilized in catchment rehabilitation and reforestation. A uniform,
common environmental protection policy for the Lake should  to be adopted and enforced by
the littoral states. In a transboundary context, a simplistic win-win solution would be to maintain
the lakes at maximum levels to optimize non-consumptive benefits, including hydropower
generation, and make maximum use of the Lake system’s high capacity for regulating White
Nile flows and managing flooding and related evaporation losses. The options are:

TABLE 34
Benefit per unit area of rainfed versus irrigated cropping
in the Baro-Akobo-Sobat River basin (Ethiopia)

Crop Rainfed Cropping
Benefit ($US/ha)

Irrigated Cropping
Benefit ($US/ha)

Maize
Sorghum
Wheat
Vegetables
Rice
Pulses
Oil Seeds
Cotton
Sugar
Fodder

783
513
310
221
227
196
93

1080
253
13

783
403
569
346

1574
512
550
989

2094
1355

Note: Irrigation capital development cost is in the range of: $US 8 200
to $US 9 200/ha. The irrigation returns are feasibly high for fodder,
and – if the opportunity values of the water are disregarded – also for
sugar cane and rice. However, as long as no alternative sources of
livelihood are available, the social irrigation benefits for rural poverty
alleviation are considerable.
Source: Ministry of Water Resources, Ethiopia, 1996. TAMS-ULG
Baro-Akobo-Sobat River Basin Integrated Development Master Plan.

1 A remote sensing assessment of actually flooded areas would provide a safer estimate of the actual
water saving potential. There are, however, indications that the savings could amount to 25% of the
total run-off, which indicates total potential water savings in the Nile Basin of 10 to 20 km3 .
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• Environmental conservation to ensure water conservation and  soil erosion and water quality
control and preserve biodiversity, fisheries resources and other environmental values, with
institutional measures for international and within country re-distribution of social benefits
from preservation.

• Sustainable, optimal regulation of Lake Victoria, considering social, economic and
environmental costs and benefits.

White Nile

In view of the ecological importance of the Sudd, it should not be tampered with, but preserved.

A lot of water could be conserved by low-cost interventions along the Sobat-Baro-Akobu
river system. This area is subject to frequent inundation due to flash-type floods, resulting in
loss of agricultural production and high evaporation losses.

The Sobat floods often, and this normally occurs during periods of White Nile low flows.
Blocked by the natural barrier of the Malakal cataracts, the Sobat floodwater backs up along
the White Nile, and floods. The backing up can affect flow as far upstream as the Sudd, and is
associated with significant evaporation losses. One option to reduce the effects of these floods
is to plan and build a multipurpose control structure at the Malakal cataract, that would combine
run-of-the-river hydropower generation with flood-relief by-pass structures. There would also
be the potential for a navigation lock to allow shipping to pass from Khartoum to Juba, thus
avoiding the current transhipment requirement. This option should be reinforced by two related
works: firstly, small- to medium sized dams in the upper Sobat tributaries for local power
production and flood mitigation, and, secondly, dykes or levees along the course of the Sobat-
Baro-Akobu river system. The dykes would be low-cost and should be constructed by local
labour using local material. This option, in whole or in part, provides a low-cost and minimum-
risk alternative to major drainage projects (e.g. the Jonglei canal).

The implementation of flood-relief bypasses at Malakal would also assist in reducing the
flood intensity of the White Nile in season.

The water efficiency of Jebal Aulia reservoir for regulation of White Nile flows needs to be
reviewed. There are high evaporation losses that are not compensated for by the benefits from
current irrigation uses.

In essence, the tradeoffs are between, on the one hand, high-value in-stream environmental
water values in wetlands for inland fisheries, biodiversity, tourism and seasonal grazing for
local populations, and, on the other hand, the demand for increased downstream flows for
various agricultural uses. The options are:

• Flood protection dykes along the Sobat- Baro-Akobo-Sobat with buffer storage in the
tributaries. The reduction in flooded area has to be traded  against resulting reduction in
grazing area, biodiversity and inland fisheries including related the social impact.

• Development of inland fisheries and tourism values.
• Planning a major flow control and flood release structure at the level of Malakal.

Main Nile

Currently, irrigation in the Main Nile is characterized by low economic efficiency, low
infrastructure utilization levels and very low cropping intensities. The immediate option is
therefore to intensify cultivation through rehabilitation and improved management in existing,
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and future, irrigation schemes. However the main constraint here is insecurity of water supplies,
due to sedimentation and consequent reduced storage capacity in the Blue Nile reservoirs and
hydropower dams (Sennar and Roseires).

From the national point of view, it has been proposed that this be addressed by raising the
dams to create additional storage and to secure year-round electricity generation. There is also
a need to replace ageing pumping equipment and rehabilitate irrigation canals, and to take
further steps towards participatory irrigation management. These solutions may not be
sustainable.

In the transboundary context, an alternative sustainable, win-win, solution is to control floods
and erosion, and also to regulate flows in catchments further upstream in the Nile Basin. It is
proposed here that measures in the Main Nile should focus on improved efficiency of use. This
would facilitate more effective use of any additional supply that might become available,
including through reducing flooding risk.

The long-term measures in the sub-basin should concentrate on moving agriculture
southwards, towards higher rainfall zones as rainfed farming, and livestock production supported
by supplementary irrigation.

Priority should be given to development of the highly under-used inland fisheries potential.

These options are complementary, on the one hand, to maintain and expand commercial
irrigated agriculture, to produce tradable export commodities, and, on the other hand, to expand
and improve the rainfed subsistence farming and livestock sectors, to improve food and social
security.

Lower Nile

Available options for measures to ensure efficient agricultural water use in the downstream
parts and the coastal sub-basin of the Nile, in the Nile valley and the Nile Delta, are becoming
increasingly constrained. Emerging constraining issues are land scarcity, congestion and
environmental pollution, and salinization due to re-use of irrigation water and minimal releases
to the sea. In an increasingly congested Lower Nile sub-basin, the challenge is to identify and
ensure sustainable and efficient alternative water uses. In the transboundary context, the measures
need to justify – both economically and financially – support for any possible additional water
that could be made available as the result of upstream water conservation and enhancement
measures.

Within the perspective of a national water policy, a number of problems and the policies and
specific strategies to address them have been identified. The potential problems relate to:

• supply:demand imbalance;

• rapid deterioration of the water quality in irrigation and drainage canals and coastal lagoons;
and, in particular,

• increasing national dependence on Nile waters, with the need to advance, and benefit from
international cooperation on Nile waters. However, this has to be done in the perspective of
the present situation, namely:

Ø inefficient use of water, with high per unit water use, including high conveyance losses.
Agriculture, in the Nile valley and the delta, uses 80% of the water while contributing
only 20% of GDP and providing about 40% of all employment; and
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Ø ineffective use of water, with cropping patterns oriented towards water-intensive crops1

with large amounts of re-useable drainage water, together with seemingly wasteful releases
for navigation, spilled to the sea.

The national options at the lower end of the Nile basin are established in the context of
integrated, multi-purpose water utilization for water supply, agriculture, energy and navigation,
together with increasingly critical environmental issues of pollution and salinization. With
congestion and land scarcity in the Nile valley and the Delta, recent national strategies have
been directed towards reclamation of new arid land, including the New Valley-Toshka and the
New Sinai Projects, based on groundwater supply and out-of-basin water transfers.
Transboundary strategies might coincide with the national strategies, at least toward improved
water use efficiency. This would affect crop management, and even shifts in dietary patterns,
as well as reduced reservoir evaporation losses in the Aswan Dam. The long-term structural
transboundary option of moving agriculture to higher rainfall areas further up  in the Nile
Basin, and increasing reliance on food imports, might not be acceptable at the national policy
level. The tradeoffs are therefore to balance national policy and security against the evident
water saving and economic benefits deriving from available transboundary options. This implies
a policy adjustment, involving:

• establishing the capacity and political acceptance to support upstream water conservation
measures;

• reducing the within-sub-basin storage loss; and
• implementing a number of integrated longer-term agricultural policy adjustments to reduce

water demands in the sub-basin, including:
Ø reducing inefficient agricultural irrigated production while supporting agricultural

development and supporting increased – mainly rainfed – production in the upper basins
of the Nile; and

Ø changing meat production and consumption pattern, combining investment in and import
of livestock products from the upstream sub-basins, with support for a shift in meat
consumption from beef to poultry.

SCENARIOS AT DIFFERENT LEVELS OF COOPERATION

Different scenarios for agricultural-based cooperation are envisaged, and entail differing levels,
namely moderate, medium and high, of cooperation to facilitate them. The scenarios also provide
an indication of institutional and human resources needs for management, administration and
monitoring at different levels. Also, three areas for independent side studies have been identified.

Moderate level of cooperation – basin-wide coalition

• Information and research programmes looking to eventually develop a basin-wide agricultural
and food security strategy, covering issues such as production stability under extreme
conditions, and irrigation potentials.

1 Including plans for increased production of sugar cane, where recent trade liberation had exposed the
local production to imports of 2.3 million tons in 1997-98, with import prices dwindling from $US 435 to
$US 160/t. With total imports of $US 17.5 million, of which about 10-15 % are food imports, and a trade
deficit of about $US 12 400 million, increasing agricultural imports to save water carries high political
importance. At the same time, with the focus on modern, commercial development of the Toshka and
New Sinai projects based on out-of-basin water transfers, these developments need to be traded off by
reduced irrigation uses for basic food production in less efficient sectors.
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• Basin- and sub-basin land utilization and development planning.
• Exchange programme for technology and expertise through mobilization of intra-basin

expertise and the creation or use of centres of excellence.
• Exchange programme for priority institutional development, such as land management and

irrigation pricing.
• Economic, trade and investment-cooperation programme to establish or exploit links with

existing economic and development blocks (COMESA, SADC, IGAD) within and outside
the African region.

• Social enhancement and welfare programme that address the appropriate gender and grass-
roots elements of society

Medium level of cooperation – sub-basin or bi/tri-lateral coalitions

• Planning for sub-basin agriculture and water resources development, looking at, for example,
irrigation development, catchment area management and basic infrastructure.

• Enhancing rangeland, livestock and wildlife management (health, stock improvement,
grazing, settlement, processing, marketing and export of livestock products).

• Sub-basin programme(s) on intensification (technology, diversification, constraints analysis)
and improved water management in subsistence farming

• Sub-basin cooperation programme on enhancing inland fisheries production and conservation.
• Sub-basin programme on forestry, with a focus on fuelwood production and plantation forest

development and management.
• Sub-basin cooperation on soil conservation.
• Review of land management policies.
• Promotion of private sector capital and partnership investments in Nile Basin agriculture.
• Coordination of exchanges on nature conservation and eco-tourism.

High level of cooperation - sub-basin or bi-lateral coalitions

• Cooperation programme on upstream-downstream water saving, conservation and use,
including institutional and legal arrangements for sharing of cost and benefits of water saving
measures.

• Joint government-private sector development of agriculture (cropping, livestock, agro-
processing) and water resources (irrigation, reservoirs, wetlands management, upper
catchment management).

Side studies

• Review the regional and national ramifications of income diversification away from
subsistence agricultural production.

• Water use efficiency and criteria for assessment of value-in-use in the agricultural production
sectors (crop, livestock, fisheries and forestry) and ecological use for nature conservation
and biodiversity preservation.

• A time-factor study of Nile Basin development to project the impact of developing national
agricultural sectors on national and cumulated basin agricultural water demands in the
immediate, medium and long terms.
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Chapter 6

Conclusions and recommendations

The Nile sub-regions encompass a variety of climatic, land and socio-economic conditions.
Agricultural development continues to underpin socio-economic development in the Nile Basin.
Agriculture is needed to  maintain food security and anchor rural livelihood for the rapidly
growing Nile populations. An increase in food availability of 40% is thought to be necessary just
to meet the minimum acceptable level of food security in the basin. A combined approach of
increasing production with improved post-harvest management and value added processing is
considered necessary.  Since the agricultural production sectors (crops, livestock, forestry and
fisheries) are subject to national policies, regional improvements will depend on substantial
coordination and cooperation between the riparian countries.

Development of the subsistence sector, which in places represents as much as 80% of
production, needs to be emphasized. The Basin also sustains important pastoral groups, with the
largest livestock population in Africa. Alongside liberalization of the agricultural sector, which in
some of the Nile economies has enhanced growth, there is a concurrent need to protect the
most vulnerable groups, who unless they receive assistance are unable to benefit from the
change.

Under condtions of poverty and a shortage of agricultural land, current agriculture practices
are  resulting in degradation of the soil and water resources of the Basin. These negative
impacts need to be assessed and managed within the context of the Basin as a whole. For
example, the important Nile fisheries resources are under threat from point and non-point sources
of pollution and intensive water use in the Lower Nile sub-basin is resulting in salinization.

The land potential for agricultural expansion is estimated to be five times the area currently
cropped in the Nile Basin. However, the suitability of land in terms of supportable cropping
intensities and population densities varies throughout the basin. A necessary condition to drive
agricultural development and improve rural incomes is to add local value and enhance productivity
in agro-processing to add value. This is expected to require increased integration with the
manufacturing sector and the economy of each of the Nile countries.

With increasing water scarcity an immediate issue in the basin, major water saving opportunities
include re-locating intensive agricultural production to higher rainfall areas, and promoting
agricultural trade.

Agriculture and natural resources conservation in the basin needs to be focused upon a
range of issues throughout the basin at various scales, notably;

� immediate water savings through reduction of local flooding;

� a basin-wide exchange on subjects of regional significance (such as regional agricultural
trade and production, food security and environmental conservation policy) and specific social
issues (such as subsistence farming and gender issues);
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� at the meso-basin level, focusing on agricultural development planning (see Figure 1 for the
hydrological meso-basins rather than the sub-basins defined for this paper); and

� at the project level, focusing on joint agricultural development projects.

Enhanced interaction is expected to lead eventually to increased and closer cooperation
among the Nile Basin economies, to their joint benefit.
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