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FOREWORD

In its programme budget for ths biennium 1986-1937, which was endorsed
by the eleventh meeting of the Conference of Hinisters convened in Addis Ababa
in May 1985 and subsequently approved by the fortieth session of the United
Nations General BAssembly, the Economic Commission for Africa (ECA) incorporated
under programme alement 3.1 an output described as "Substantive servicing of
a seminar on agricultural marketing training and manpower development in Africa”
for implementation in the first half of 1986.

In response to this mandate and as a follow~up to the recommendations of
a Group Consultation on TCDC for Food HMarketing Improvement in Eastern and
Southern Africa held in Arusha in November 1985, ECA, Jjointly with the Food
and Agriculture Organization of the United Nations (FAO), organized a seminar
on agricultural marketing training and manpower development with a particu-
lar focus on food-grain marketing improvement. The seminar, which was attended
by marketing officials (mainly regional and agency managers) from nine countries
1/ cook place in Harare from 16 to 20 June 1986 at thc kind invitation of the
Government of Zimbabwe, and the Grain Karketing Board of Zimbabwe.

The principal objective of the seminar was to build up indigenous capacities
in agricultural marketing. Tc this end, participants exchanged views on their
national experiences and benefitted from the study of the Grain Marketing Board
of Zimbabwe's comprehensive and well-conceived training programme. The seminar
aimed thus to enhance the operational impact and managerial efficiency of the
participants' marketing institutions within a TCDC framework.

The seminar also addressed tho issue of establishing an Association of
Food Marketing Agencies in Eastern and Southern Africa (AFMA} which had been
recommended by the Arusha meeting in 1985, and the participants benefitted from
a ficld tour of Zimbabwe's grain storage depots and other procurement points.

This report offers a summary of *+he salient issues raised at the seminar
and of +the practical measures proposed to improve national capacities in
agricultural marketing from the view-point of subregional TCDC arrangements.
It consists of a resumé of the opening address by a Zimbabwean Government official
and four topical sectiens. The first section deals with grain marketing policies
and operations. The second discusses TCDC activities in grain marketing. The
third focuses on the institutional framework for TCDC activities while the last
section concludes by summarizing the critical issues discussed and the recommenda-
tions agreed upon at the seminar.

1/ Ethiopia, Kenya, Lesotho, lialawi, the Sudan, the United Republic of
Tanzania, Uganda, Zambia and Zimbabwe.
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I. INTRODUCTIONM

1. Much has been written in recent years on the precarious food and agricultural
situation facing the different African countries. While the index number of
total agricultural production for Africe as a whole increased from 93.42 in
1975 to 110.66 in 1985 (1979-1981 = 100), the situation deteriorated significantly
during this period, if per caput agricultural production is considered, since
population increased significantly during the same period from 413.5 to B55.1
million. Accordingly, the index number of pexr caput agricultural production
declined from 108.35 in 1975 to ©5.62 in 1%85. In contrast, the corresponding
statistics for Asia inereased from 94.85 to 111.59 and thosc for South America
from 95.76 to 102.22.

2. The recent FAO in-depth study on agricultural and food problems in Africa

"concluded that even the present inadeguate food supply situation is unsustainable.
Unless major policy decisions are taken and implemented to resolve the food
production crisis and reduce the rate of population growth, the trends of thoe
past 25 yesars will continue and the food supply situation will ‘continue to
deteriorate during the next 25 years. Famine of the magnitude experienced during
the 1983-1534 drought could become a regular feature even in period of more
average rainfall.

3. The study further concluded that, if the present trends continue, per caput
food producticn in Africa would steadily decline and that, during the next 25
years, the level of food-sufficicncy would be reduced from 52 to 34 per cent
in North Africa and from 85 te 5G per cent in sub-Saharan Africa. The ccreal
deficit would increase almost fourfold to 100 million tons by the vear 2010,
The cost of cercal imports would escalate sixfold, from the present $US 5,000
million to $US 30,000 million in real terms - or double the estimated value
of agricultural exports.

G, 2frica can rise to face +his critical challenge successfully if available
land and water resources are ecfficiently utilized and 1if other resources are
properly mobilized. Land and water resources are available tp meet future
requirements, but not necessarily in the areas facing the greatest need. A
major part of this staple food crops production is likely to come from rainfed
land, some of which may need special management attention due to its fragility.
It is possible to have a minimum average annual growth of 3 per cent for the
continent, if land and water resources are properly used and managed.

5. Midway through the Lagos Plan of Action, the food and agricultural situation
in Africa still continues to be serious. If the problem is to he alleviated,
it is c¢lear that Africa's land {and thus water) use and farming systems must
receive more attontion from policy-makers than they have reccived in the past.
At the last ECA Conference of Ministers, an analysis of land. use policies and
farming systems in four African countries - Kenya, Mozambique, the United Republic
of Tanzania and EZambia ~ was presented, Under tesolution 565 (XXI). the
Conference of HMinisters requested that this study be extended to other African
countries and subregions not already covered., The present report is an extension
of this study to the Horn of Africa. especially Somalia and the Sudan,
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I1. LAND USE AND FARMING SYSTELIS IN THE
CONTEXT OF OVERALL DEVELOPHMENT
(2 Somalia and the Sudan ar- two of the least developed countries ip the world

with per capita GNPs in 1584 of $US 260 and $US 360 resnectively. Both countries
are predominantly agricultural. =and +*his is indicated by the fact that agriculture
accounted for 50 per cent of Somaliza's GDP in 1982 and 33 per cent of the Sudan's
. GDP in 1984, In 1985, of +he whole cconomically active population, 73.5 per
.cent was engaged in agricultural activities (including forestryv., fishing and
hupting) in Somalia, and A7.9% per cept in the Sudan.

7. The porformance of the feood and agricultural scchor in hoth countries has
been poor durina thz past decade, and this has led te a rapid increase in external
.food supplies. Ccoreal imports during the period 1975-19035 increased from 42,000
metric tons to 330,000 metric tors in Somalia and from 125,000 metric tons to
530.000 m~tric tons in the Sudsn. Simultancously, between 19%74-1975 and 1983-
1ut4, food aid in cereals went up from 111.0600 metric tons teo 177,000 metric,
tons in 1923-1934 ip Somalia, and from 4,000 metric tons to 450,000 metric
tons in the Sudan. The prescrt status is shown in table 1. y

Table 1: Food and agricultural situatior in Somzlia and the Sudan

Somalia Sudan

Indcex numhers (197¢=1921 = 10G):

Food production, 1905 103.65 124,55

Cercal production, 1273% 143,30 159.92

Livestock products, 19R5 99.an 125,00
Index nurhors, per capita (197%-1981 = 100):

Food production, 1985 . RS.10  10&.14

Cereal preduction, 1905 123.462 139,46

Livestock products, 1975 H5.91 107,44
Cereal imports, 1945 (1,000 metkic tons) 330 _ 530
Food 21id in rercals, 19685 (1,000 m-tric tons) 177 450
Dairy per capita calorie supoly

as percentage of requirement, 1573 9 G0

£. The performancc of bhoth the Somalian and Sudanese 2conomics has heen fraught
with prohlems which have resulted in th2e emergence of the following features:
imhalance in aqgregate demand and suoply. rapidly risirg inflation, overvalued
exchange rates, balance-of-payments problems, and the sharp rise in foreian
debt. '
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9. At the beginning of this decade, the Sudanese aconomy was characterized
by large deficits in the balance of payments' current account. Export earnings
from agricultural commodities {(mainly cotton and gum nmrabic) failed to register
the expected increases. The bread hasket programme did rot generate the expected
- increase in -exports either. The medium- and long-term exterﬁal'qébt_rqse from

. $US 2.3 billion in 1978 to approximately $US 4.6 billion in. 1981, = |

10, In 1980, the Government of Somalia, supported by ‘he 'doan community -
_inc¢lud@ing the World Bank and the IHF - formulated a programme of po;@éyvméasures
for stabilization apnd adjustment of the economy. Among measures included in
the programme were: exchange rate adjustment, lrudgetary and monetary restraints
including the raising of interest rates, and measures aimed at increasing
agricultural production. The programme., which was implemented in the period
1981-1983, had a favourable impact on the recovery of the economy. GDhP, for
example, grew at an annual rate of 6.4 per cent. The agricultural sector
registered a high 14 per cent annual growth average. The inflow of external
regources from multilateral, bilateral and private sector sources reduced the
pressure on the balance of payments. '

. 11. The failure, in 1984, to enforce the adjustment measures led to a rapid
. deterioration in the country's cconomic situation. This is apparcont from a
comparison of the levels of a few important parameters in 1981-1982 with those
of 19R4. Government expenditurc rose from 26 to 36 per cent of GDF. The budget
deficit rose from 12 to 23 per cent. Public sector borrowing from the domestic
financial market doubled. Inflation in 19841 rose by 92 per cent. External
. dcbt payment arrears rose to $US 218 million and the outstanding debt was
estimated at $US 1.4 billion. This disturbing situation prompted the Government
to formulate a new ecconomic adjustment and dJdevelopment programme . In many
respects, this is similar to the programme implemented in the period 1981-1983.

12. & review of the general aspects relating to the performance of the Somalian
and Sudanese economies will clearly underscore the need for a redoubled effort
in effecting structural adjustment and growth. Special emphasis should be given
to reforms in policies relating to agricultural development. This sector has
to play a leading role in promoting the growth of output and export earnings.
Land use concerns must be incorporated in the referms to be introduced in
agricultural development.

13. The Governments of Somalia and the Sudan have undertaken thorough analyses
of the socio-cconomic problems faced by their oconomies. Still required are
reforms which would lead to the elimination of the vicious circle of poverty
to which the peoplz of both nations are subject. There must be the commitment
and the will to implement these reforms, however difficult and painful the task
may be.
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Compatibility of regional developmant strategics
with thosée of Somalia and the Sudan -

14, Somalia and the Sudan are subscribers te the Lagos Plan of Action and to
Africa's Priority Programme for Economic Recovery, 1986-1990 (APPER). Receéntly,
the two countries also contributed to the African submission to the United Nations
General Assembly special session on Africa which cndorsed the United WNations
Programme of Action for African Economic Recovery and Development, 1986-1990
{UN-PRAERD). The dovelopment stratogics outlined in these plans concur' én some
principal aspects of 'the develépment of economies in the Africa rogion which
relate to the suhjects being covere® in this paper. The plans advocate as the
main themes of Africa's dovelopment the following: "

(a} Improvement in natural resource management so that sustained future
productive utilization is assured;

(k) Leading priority heing zccorded to the development of the agricultural
sector;

(¢} In thc short and medium torm, Fdirecting priority to the rehabilitation
and improvement of existing infrastructur- for agricultural production, health
2nd cducational services: =nd

{d) Devclopment of science and technology to enhance productivity.

15. Th« development strategics of both Somalia and the Sudan have incorporated
these themes. h

TII¥. TYPES OF LAND USE

16, Land is used for a variery of purposes, many of which often compete with
each other, Since the main focus of this report is on aarjculturc-related uses
of land, uses of land for rainfed and irrigated agriculture, pasture, forastry,
and national parks and game raserves only will be considered. )

17. Table 2 shows the present status and future opotential of various types
of uses of land in Somalia and tha Sudan. Due to the quality and extent of
the data available, the figures given in table 2 and clsowheore in this report
should be cnnsidered as indicative rather than definitive.
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Table 2: Land use in 1,000 ha for Somalia and the Sudan

Typ: of land. Somalia Sudan
Total area 63.76% 250,501
Land area 2,734 237,600
Arable land 1,050 12,390
Rainfed land:

Potential 1,740 : 56,220

Actual in 1982 1,020 - 10,690
Irrigated land: '

Potential 2300 3,300

Actual in 1982 200 1,700
Land under permancnt crops 15 56
Permanent pasture 28,0350 56,000
Forest and woodland 2,350 47,700C
other land 23,868 121,452

Source: Various FAQ publications.

A. Rainizd egriculture

12. Rainfed agriculture is the dominant form of agricultural production in
Somalia end the Sudan. The main foodgrains of Somaliz arc scrghum and maize,
and these are mostly produced on rainfced land and occasionally on flood-irrigated
iand. . Considerable rainfed farming occurs hetwaen +he Juba z2nd Shebelle rivers,
especially in the Bay region. HMost of +the recent grcwth in grain production
has been due to the rapid expansion of rainfed areas.

19. It has been estimated that Somalia has about & million ha of cultivable
land, of which less than 1 million ha is proscntly being cultivated. An important
land use issue yet to he resolved is to what extent the remaining 7 million
ha of potentially cultivable land can actunally be -cultivated, what would be
the division between rainfed and irrigationm sectors and what would the investment
costs be. According to World Bank cstimates, cxpansion of rainfed farming would
require investments in the order of $US 300 per ha (1978 prices) compared to
8US 7.500 per ha for irrigation development.

20. The average size of rainifcd farms in Somalia is about 5 ha but the arca
farmed decpends on the availability of labeour during the peak demand period of
weading. Since farmers continue tc use very traditional technology such as
the hoe, the oxtent of lan” that can be farmed per person is limited. Foodgrain
yields are low, in fact among the lowest in Africa. since inputs like fertilizers,
pesticides and improved seeds arc rarcly used. Under these circumstances,
families with more labour available generally prefer to channcl it to additional
livestock holding rather than to use it for crops, as the former is likely to
produce better returns.
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21. The drvland farmers, who arc almost exolusively smellholders, generally
adopt a risk-minimization strategy of production. Since 1land is plentiful,
but rainfall czrratic and scattercd, severzl plots arc cultivatsd with low plant
densities in different arcas. This increases the probability that crops in
some of the plots can he harvested. All attcempts to intreduce large-scale
machanized farms in these areas have so far been unsuccessful.

22. Rainfed agriculture is probabhly the most important single economic activity
in the Sudan. Depending on the vainfall, the share of rainfed production in
the country's agricultural gross domestic product has wvaried, from a high of
72 per cent in 1981-1952 {(a good year in terms of rainfall) to 57 per cent in
1984-1985 (a2 bad vyear). During the 1981-1986 period. the five-vear average
was 66 par cent. It is estimatoed that some 14 million people, nearly two-thirds
of the total population, depend upon rainfed agriculture for their livelihood.

23. The use of land for rainfed agriculture also plays a crucial role in the
country's food security since over 80 per cent of sorghum produced, and most
oilsceds, meat and dairy products, come from such areas., While cotton yields
have been poor in rainfed areas, averaging only 8.1 to 0.2 tons per ha through
the 1970s, cofton still remains an economically attractive crop given the
reasonable yiclds obtainable and raticnal pricing mechanisms. Rainfed agriculture
is also an important net contributor to the Sudan's balance of payments. Among
the ma2jor exports, this secter centributes 100 per cent of gum arabic {Acacia
senegal), sesame, karkade and melon-seed, nearly 75 per cent of livestock and
oilseeds, and most of the sorghum. If the net contribution to the balance of
payments is considerad, rainfod land usc becomes more important than irricated
land use since this sector at ‘present uses very fow imported inputs such as
pesticides and fertilizers.  Furthermore, by preducing nacarly 97.5 per cent
of the country's fuclwood and timbor reguirements. the rainfed scctor has
prevented a further drain on the country's scarce foreign exchange resourccs.

24, While rainfe? agricultural land usc plays, and will continue to play, an
increasingly important role in the cconomies of both countries, it is also the
most difficult secter for government intervention. As a general rule, rainfed
agriculture is practised by small farmers who are often under-privileged and
mostly illiterats. They ars tho loast crganized, and lack the resources — or
access to them - for agricultural development. Their attitudes tend to be
conservative, and they prefer risk-minimization strategies for very good practical
reasons. Thus, even though the horizontal expansion of rainfed agriculture
is an attractive option for Somalia and the Sudan. increasing the comparatively
low present yields will not be an casy task. In many areas, yields are actually
declining for a variety of reasons, including soil erosior, decline in soil
fertility due to continuous crbpping, fluctuating rainfall, usc of obsolete
production technologies and lack of any research support, In the absence of
extension services in the rainfed areas, it will not be an easy task to change
the attitudes and practices of small farmers. On the positive side, virtually
all the rainfed land is in private hands. Thus, with suitable policy instruments
and appropriate production, pricing and infrastructural support, it should be
possible to increase yields within a comparatively short timcframe. '
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B. Irrigated land use

25, The Sudan is an important country in terms of formal irrigation development
“ in Africa, and currently accounts for some 28 per cent of all land arca on the
continent where such irrigation is practised. Only Egypt surpasses the Sudan
“in terms of irrigated land use. If the relative importance of irrigation is
considered, irrigated arcas reprcsent l4.1 per cent of the tetal 2rea under
“temporary and permanent crops in the Sudan and 7.2 per cent in Somalia.

26. In the B8udan, the first major irrigation project was the Gezira scheme
which was initiated in 1925, when some 300,000 feddans {1l feddan = 0.42 ha.)
were irrigated. The Gczira currently covers a land area of over 2 million
feddans, which makes it probably the largest irrigation scheme in the world
under a single management. The irrigation schemes were originally planned for
the growing of cotton primarily as an export crop, and fodder crops were
~introduced in rotation in order to preserve goil fertility and also for livestock.
Initially, dura (sorghum} used to be cultivated mainly as subsistence farming,
but gradually wheat and groundnuts have appeared as the new cash crops, partly
by replacing fodder and partly by the use of land previously kept fallow. In
the past, an eight-course rotation was practised: cotton: fallow, dura, fallow
or lubia (hyacinth bean), fallow, cotton, fallow, fallow. However, with declining
world cotton prices together with the need to provide better returns to the
tenants and to grow more wheat for an increasing urban population, the eight-
course rotation was considered to be a very extravagant form of land use.
Accordingly, over the years, the old system was replaced by a morea intensive
and diversified land use pattern. The Adesigned cropping intensity now ranges
from about 100 per cent in the Hanagil extension of the Gezira and Rahad projects
to about 66 per cent in the Blue and White Nile pump schemes.

27. With the Hile water~sharing agreements of 1929 and 1959 between Egypt and
the Sudan, it has been possible to develop over 4 million feddans of land for
irrigation. In addition to the Gezira-Managil scheme, four other major irrigation
schemes are: the New Halfa {0.4 million feddan), the Rahad (0.3 million feddan)
and the Blue and White Nile pump schemes (0.4 millicon feddan each) whlch were
1n1t1a11y pr1vate schemes and were nationalizcd in the late 1960s.

28. The total area irrigated in the Sudan has fluctuated considerably over
the past vyears. For instance, the area under irrigation decreased from 'a high
level of 2.673 million feddans in 1935-1936 to a low level of 1.961 million
* feddans in “1972-1973, The average area  irrigated annually during the period
1970-1984 was 2.165- - million feddanrs. On the basis of the latest information
available for the 1985-1986 crop season, the total irrigated land used for crop
production was 1.651 million feddans (the average for 1979-1980 to "1983-1984
was 1.243 million feddans) and, for cotton, 829,000 feddans (the carlier five-
year average was 985,000 feddans). The important factor to consider is, however.
the yields of various agricultural products.
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25%. The yields of the main eéxport crop, cotton, have fluctuated significantly
during the past two decsdes. They declined radically from about (.61 tons per
feddan 1n the early 19705 to an average of 0.45 tons per feddan during the 1979-
1980 to 1983-1984 crop seasons. Yields increased to an ave erage of 0.64 tons
per feddan in 1%04~1985 but, cven at these lavels, the Sudan compares poorly
:‘w1th other countyies like Egypt where the average yield is nearly twice as much.
The total areca of cotton plantations remained more or less the same: an average
of 935,000 feddans during the period 1979-1980 to 1983-1984 and 093,000 feddans
during 1934-1%85, The current es:timate for the crop scason 1965-1986 shows
a docline to 829,000 feddane,

30. At the same time, ‘the total lrrlgated area under other crons fwheat, sorghum,
groundnut and millet) increased significantly, by about one- thlrd, from a five-
year average during 1979-1980 to 1983-1984 of 1,243,000 fedaans to 1,651,000
feddans in  19885-1986, During the same period, the average yielé of wheat
increased fiom 0.5 to J.55 tons per feddan, but groundnut yiclds declined from
0.809 to 0.644 tons per feddan. Wheat yields in the Gezira and New Halfa schemes
are low, around 0.5 tons ncr feddan compared to northern regions wher:z they
are 1.0 tons per feddan.

31. All irrigated cotton schemes in the Sudan are managead by public agricultural
corporations which provide most of the inputs like fertilizers, pesticides and
seeds as well as services such as maintaining 1nfrastructurc, operating field-
level irrigation and land preparation. Farmers are g1ven tenancies, with limited
responsibilities for agricultural cpcrations like prov131on of _1abour, application
of irrigation water, tending of crops, cotton p1ck:ng and transportation to
collectinn systems. The area to be planted with cotton is decided upon by the
Government. cach year: crop rotations and timings and mwcthods of major agri-
cultural operations are determined by the agricultural corporations, and thus
the tenants have limited control over which crops to grow and how to grow them.

32. 1Irrigationm, especially flood i:rigation,* hzs been préctised in Somalia
for a considerable period of time, using surface woter available from the
country's two rivers, the Shebelle and the Juba, which originate in Ethiopia.
Both rivers flood twice a year #nd tho average annual flow of +he Juba river
is about 3.5 tec 4 times thce flow of the whebellc.  Some 110,000 ha of land are
now under uncoptrollgd flood 1rrxgat10n. '

33. The first controlled irrigation schcmﬁs wvere devalonad in Somalla for large-
scala prlvatc pluntatlons by forecign invastors. Latez, laroe state farms were
established in 1rrlgated areas for scttling nomads and Also for incrcasing food
production. These state farms werc planned w1th a hlgh éeqrce of mechaniza-
tion, even though sedentarlzatlon of the nomads was one of the main objectlvea.
With the departure ‘of many of the nomads to return to their traditional way
of life, the state farms faced some labour shortages which lPd their managers
to cecide on even higher degrees of mechanization. This means that these farms
have to produce high walue export crops with good yiolds in order to be ablc
to justify the costs of importing aquipment and oil. These conditions have
not been fulfilled. In general, it secms that the small farms have boen more
successful than the large =statc farms in cmploying more people and producing
more food econcmically.
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34, More recently, some minor streams have been diverted for the development
of traditional, small-scale irrigation projects which have received some support
from the Somali Government and from a few donor agencies. Unfortunately, data
on the flow regimes of small streams and wadis are mostly non-existent and,
accordingly, these projects have been carried out on the basis of local experience
only. Thus, much scope exists for gathering rclevant hydrological data, and
then for more determined attempts to make such investments in small-scale
irrigation projects more economic and cfficient. Various other systems have
also been developed for collecting surface water runoff and rainwater which
could subsequently be used for small-scale irrigation.

35. The floodplains of the Shebelle have been more fully developed than the
Juba, even though the Shebelle flow is less, and during low flows, its salinity
levels are much higher than those of the Juba. Some 35,000 ha of land, out
of a total area of 5C,000 ha under controlled irrigation in Somalia, arc in
the Shebelle region. Irrigation efficiency is low, around 20 per cent, indicating
frequent water shortages.

36. Currently irrigated areas need extensive development and rehabilitation.
Some of the presently irrigated areas have never been properly levelled or
equipped with adequate secondary and tertiary canals. Consequently, on these
poorly prepared@ irrigated lands it is not unusual to find ecven lower yields
than in nearby areas. Many farmers face frequent water shortages and this does
not make it easy to introduce irrigation water charges as practised in many
other countries. The absence of income from such charges reduces the funds
~available for proper operation and maintenance of irrigation projects. In
addition, farmers have no incentive to save irrigation water. Currently, there
is a tax on irrigated land which is higher than the land tax on rainfed
agricultural production.

37. Crop yields in both rainfed and irrigated lands in Somalia are among the
lowest in Africa. For example, maize yields in 1981 in rainfed areas were around
0.3 to 0.4 tons per ha and in irrigated land 0.8 tons per ha. By introducing
improved seeds and increasing the present very limited use of inputs, irrigated
maize yields can be improved by 50 par cent, to about 1.2 tons per ha.

C. Rangclands

38. The use of land for grazing plays a crucial role in the lives of people
and the economy in Somalia and, to a lesser extent, in the Sudan. It has been
estimated that nearly 60 per cent of the Somalian population practises nomadic
pastoralism in a harsh environment with marginal land rescurces in an arid and
unreliable climate. This is not surprising since nomadic pastcoralism is an
effective as well as a practical response to marginal land subjected to low
and variable rainfall. Over a considerable period of time, the Somali nomads
have developed their pastoral grazing systems and an overall rational strategy
for their individual livestock managment units.
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38. The patterns of grazing rotation practised by the nomads are dictated by
natural cenditions such as the availability of drinking water, the presence
of feed for livestock, including minerals and salt, and outbreaks of biting
flies like gqulbe or sibi or the presence of tsetse flies, and also by kinship
ties. Even though some of thc best dry season grazing arcas can be found within
the river wvalleys of Somalia, they are geznerally avoided if infested by the
tsetse fly, the vector of trypanosomiesis. Only under severe drought conditions,
.when livestock face starvation, will the pastoralist consider running the risk
of putting them to graze in such aveas. As a general rulc, however, the nomads
prcefer to herd their livestock within traditional grazing areas, degaans, for
as long as possible. Thus, movement across degaans is more frequent in drier
climates, with more erratic rainfall.

40. In terms of strategy, & miz of four major livestock types (cattle, sheep,
goats and camels) occurs throughout the Somalian ‘central rangelands, although
proportions vary from place to place. The animals are usually herded separately,
especially in dry seasons when they require differcnt watering frequencies and
thus have to be grazed within safe distances from watering points. Women and
children generally look afts cattle and sheep near dry season water points,
and goats and milking camels up to 20 km from such points. Young men herd camels
further away from the water sources.

4l. Reliablc ostimates of present livestock numbers in Somalia and the Sudan
are not available. The Ministry of Planning in Somalia has  estimated that- in
1984 the country had 5.1 million head of cattle, 6.1 million camels, 13.6 million
sheep and 17.1 million geats. The livestock subsactor dominatos the agricultural
sector in Somalia at present, and it is unlikely that rangelands can  sustain,
on a long-term basis, the increases in livostock required to provide a livelihood
for the nomadic population which is currently increasing at the rate of 2.2
per cent per annum. In fact, a key policy issue for Somalia's future deve:lop-
ment has to be how to absorh the additional nomadic population preductively,
without excecding the carrying capacity of the land.

42. Under the existing land tenurc systzms in Somalia and the Sudan, communal
grazing of livestoeck is the norm rather than the exception. Accordingly.
rangelands provide the bulk of livestock fied: around 85 per cont in the Sudan
and a somewhat higher percentage in Somalia. NMs both human and animal popula-
tions have increased at a high rate in rocent vears - due partly te the
availability of improved human and veterinary health care which has contributcd
to partial control of the worst disecases, and partly to the suppression of tribal
warfare ~ one of the negative impicts has been overgrazing of the rangelands.

43. 2An important policy issuec for Somalia is how to obtain enough forage from
the rangelands on 2 sustainable basis without excecding their carrying capacity.
Overgrazing is a serious problem, though the Somali nomads are good at using
the differcont pastures available to the maximum benefit of their  livestock.
With increasing numbers of livestock, the competition to use the same grazing
areas has intensified, and it has thus bhcen impossible to prevent overgrazing
since the pastures are communal. Tho carlier informal agrecement wherehy certain
areas were reserved for grazing during jilal (the hot arid scason. from December
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to HMarch) and others during hagai (the cool season) has now mostly broken down.
It is now generally accented that few, if any, rangeland rescrves are available
in Somalia which could be used to reduce population pressurc in the presently
" overgrazed areas. Therc is uncertainty about the equally rcalistic possibil-
ity of increasing forage production in the currently us=d rangelands as the
costs of implementing such measures are not known.

44. The use of rangelands in the Sudan has also created environmental problems
duc te the imbalance that has taken place as a rosult of rapidly increasing
livestock forage requiroments on the one hand, and the reduced carrying capacity
of land used for gqrazing on thc other. Against a background of rising human
and livestock populations, and the combined c¢ffects of agricultural ecacroachment
and fuelwood harvesting, the Sudanesc rangelands have come under tremendous
pressure. The extent of increased population and livestock pressure can easily
be demonstrated by considering the facts that, between the perioed 1957 to 1977,
the human population incrcased more than sixfold. the number of cattle twenty-
onefold, camcls sixtzenfold, shcep twelvefold and goats ecightfold. While, in
normal years, livestock owners have some degres of flexibility as to whether
to release or retain the animels on the rangelands, there do not appear teo bhe
any practical solutions at present to the discontinuity and instability caused
by drought.

45. B study by the Ministry of Agriculturc in the Sudan in 1985 indicated that
the country's available range and forest land is approximately 279.4 feddans,
or nearly 50.2 per cent of the total arca. Total secasonal forage production
from the usable rangeland was estimated in 1979 at about 77.7 million tons which
can provide dgrazing requircments for 22.1 million animal unite {AU). The
livestock population in 1980-1S81 was cstimated at 27.7 million animal units,
which means that some 5.6 million AU could not ke supported on 2 long-term
sustainable basis.

46. Improper usc of rangelands has contributed to desertification in both Somalia
and the Sudan, although rcliahlc estimates of desertified land arc not available.
Anccdotal ovidence in Somalia indicatcs that it is fairly common to find patches
of sand dune in places where thay did not ¢xist 2 decadc ago. A decreasing
population of yicib {Cordeauxia cdulis), an important dry-season browsing source
in part of the central rangelands which also produces nuts suitable for human
consumption, is another cxample. Similarly, in the Sudan, the seni-arid and
savannah belts aro subjected to desertification. Environmental degradation
of land due to improper use will be further discussed later.

47. Lack of basic information on the various components of rangcland-livestock-
human interactions, and a proper undeorstanding of the dynamics of their
interrelationships, including the oxisting social, cultural, economic and
environmental charactecristics, are major constraints which have partly contributed
to inappropriate and unsustainable project designs in the past. Thus, not
surprisingly, most projects have failed to deliver all the benefits initially
anticipated. Better and broader understanding of the significance of
agro~pastoralism, including its agronemic, onvironmental and anthropological
implications, is a prerequisitc for improved project design and implcmentation
if cencouraging results are to be anticipated.
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D. Land used for forastry

48. Both Somalia and the Sudan face similar problems in the arca of forestry
as do other sub-Saharan countrics. _ The aggregated impacts of pressure on land
to support increasing human and animal populations, periodic drought, and the
general failure to manage forest lands on a sustainable basis have contributed
to large-scale deforcstation and consequent land degradation. Uncontrolled
exploitation of forests, either for agricultural expansion and/or e¢xtraction
of forest products, including fueclwood, has contributoed to "mining" of forest
resources. Policies aiming at afforestation and fcorest conscrvation have baen
lacking, or arc being poorly implemented, and consequently there has been scrious
. eresion of the overall forestry resourcc base. Clearly. the pressures to meet
the increasing demands for forest products, to convert existing forest lands
to land used for agriculture and livestock grazing purposes while simultaneously
preserving present forest rescrves, present the Governments with a policy dilemma
which will undoubtedly prove to be a most difficult challenge over the long
term.

4%, At prescnt, in both Somaliz and the Sudan, there arc many coenstraints which
hinder the rational use of land for sustainable forest managcoment. Among these
constraints are the lack of a reliabls and readily accessible data base on
forestry, the absencc of estimates on preoscnt and future production and demand
for various forcst products, the lack of an up-to-date legislative framework
which properly reflects the multi-faceted pressures faced by forests and poor
implementation of whatcver legislation is available, the shortage of suitable
managerial and professional local staff, and the level of financial resources
available to the forestry sector. fThese fundamental weaknesscs have contributed
to the lack of coherent policics on 211 aspects of forest managament.

50. In Somalia, overall forcst tesources available arc adequate to satisfy
national nceds since total aggregated natural regeneration exceeds demands for
forest products and fuelwood. Those demands. however, are met from accessible
forest areas becausc of lack of road notworks and inadequate transportation
systems. If acccssible forests only are considered, their growth would amount
to around 20 per cent eof all national forest growth and this is contributing
to a scrious imbalance between growth andé demend in spocific areas. The total
accessible  forcest arca is now assumed to be around 10 million h~ with a mean
annual growth of about 0.36 m3 per ha. Heavy demand for fuelwood and charcoal,
grazing requirements for livestock, and land roquirements for settlements and
agriculture have been responsible for sariocus deforestaticn. over extensive areas,
in particular around heavily populated centres, including the refugee camps.
The problem is now serious in the dense savannah arcas.

51. While <nergy consumption in Somalia is low {around 0.2 Mctric Tons O0il
Equivalent (TOE) per capita in 1984), most of it is in th: form of fuelwood
and charcoal. Government estimatoes indicate that total fuelwood consumption
in 1984 was 5.6 million m3, amounting to an averagc annual per capita consumption
of about 0.96m3. (World Bank ecstimates for 1984, howevaey, are 4 million m3
and per capits consumption of 0.6 m3 pcr ycar). Progressive doforestation ncar
towns means fuelwooé and charcoal have to be collected and transported over
increasingly longer distances, and this is contributing to increoasing prices,

e
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environmental degradation and time required by rural women and children to collact
their daily requirements. Charcoal supplies for Mogadishu arc now coming from
the Bay region, some 350 km away.

52. A low and erratic rainfall and inhospitable climate have not helped in
promoting afforestation, which has not cxceedad 100-200 ha per annum in recent
years., Present estimates indicate that annual fuelwood production from rainfed
plantation projects is unlikely to be ecconomically viable since establishment
costs aré around $US 1,000 per ha and fuelwood production is about 4 m3 per
ha per year.

53. The land available for forestry is also under pressure in the Sudan.. It
is estimated that clearance of forest land to expand the agricultural arca,
harvesting of fuelwood and other forest products, and overgrazing, have - reduced
the country's forested arca by nearly 20 per cent over the past two decades.
Some 40 million m3 of fuelwood z2re now harvested annually from savannah areas
to provite the basic energy nceds of about 75 per cent of the Sudan's population.
This accounts for nearly B2 per cent of the Sudan’s total cnergy consumption.

54, As in Somalia, forests in the Sudan near cities, towns and villages are
disappearing. The natural savannah vegetation surrounding major cities like
Rhartoum has largesly disappearad due to constantly increasing demands for
* fuelwood. " Charcoal is currently being transported over a distance of 500 km
or more to the main urban centrcs.

55. Conflicting demands for land use in natural woodland savannah from fuclwood
production and grazing requirements are making sustainable management of the
forest areas difficult. Livestock grazing regquirements are now exerting
tremendous pressure on rangelands and savannah. Nomadic herds often contribute
to overgrazing since their feed requirements exceed the carrying capacities
nf these areas., Traditional solutions like controlled and' rotational grazing
have not so far been successful with nomads, especially in drought years.

56. A special problem in the Sudan with reference to land use has been the
establishment of mechanized farming schemes on previously forested arcas. These
large-scale land clearance operations have completely removed all trees, including
those which would have becn sources of seed. These schemes now cover some <
million ha. Since, under existing regulations, forest land converted to
agricultural development ‘can be abandoned with impunity, some of it has now
been abandoned after only about thrce to four years. of continuous sorghum
production. The purely exploitative nature of these operations has meant that
the idled land areas have not regained their vegetative cover due to erosion
of top soil and disappearance of seed sources. The naturzl fertility of the
goil has declined, which makes afforestation a more difficult, time-consuming
and expensive process. :
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7. According to the Forestry Commission, not more than 27,500 ha of such land
had been reforested by 1982, Since the original promoters have nc obligations
towards reforestation, rchabilitation of abandoned land has been 2 slow process.
Currently, the policy in the Sudan is to slow down the horizontal expansion
of mechanized farming schemes: the emphasis instead is on yield improvemert.

58, If the preseﬁf déforestation process in the Sudan continues uncon-rolled,
an additional 10 million ha of savannah woodland in the porth, ‘reprcsenting
about two-thirds of the remaining resources in the region, would bco lost by
the y=ar 2000. This would mean ths displacement of at least 30,000 nomadic
familiese. ~ccounting for some 6 per cacnt of the total nomadic population of
the country, and their livestock. The average haulage dJdistance for fuelwood
and charcoal *+o Khartoum and to urban contres in the central province would
increase from S00 km to 1,000 km, which would further intensify the currently
emerging fuelwood supply crisis in the north. The average cost of fuzlwood
would increase, which would further degrade the quality of life of the poor.
Total elimination of on-farm trecas and shelter belts would necessitete the use
of agricultural residues as fuel. This would lead to the reduction of organic
matter in soil, and +this is expected to reduce crop and livestock vields by
15 per cent. Winé ecrosion and Aesertification would increase, and so would
the giltation in the reservoirs. Imports of manufactured industrial wood products
would increase to $US 50 million annually.

50, T+ would also mean that the Sudar would he faced with an enormous investment
programme in the future. If the eostimated 20 million ha of forest which is
expacited to be lost by the year 200C is te be replaced, investment of at least
$US 1,500 million would be roquired which is beyond the financial resources
of the Government at present.

E. HNatioral parks and game reserves

60. Usc of land for national parks and game reserves is an important compenent
of wildlife preservation and tourism development policies, both of which necd
more attention and further consideration in Somalia and the B5udan. The two
countrics bhave some of the most abundant and diverse wildlife stocks to be found
in Africe. This; plus the facts thsr both countries have large areas of marginal
land, sparse human  population concentrations and a2 relative lack of other
exploitable mnatural resources, means that censiderable potentials exist for
wildlife' managsment and  tourism development. Thesc could offer some  of the
most promising possibilities as essential components of future economic
development, 35 has been accomplished in countries like Kenya. This would,
however, roquire more investment in infrastructure development.

1. In Somalia, the Juha and lower 3hebhelle rogions are the best for wildlife,
but Galgudud, Bakool, lMudugh, Bari and West Galbeed are important areas as well,
liany species, like the dugong, dibatag, baira, wild ass, Pelzeln's gazelle,
the greater Kudu and the sea turtle are either unigue *o the countrv or rare
in other countries. Hore than 500 bird species and 100 specics of mammal can
he fourd in Somalia. Hunting and trapping are illegal. but peoaching is a real
problem and is the only way in which wildlife is exploited at present. The
National Range Agency is in charge of the 11 game rescrves which have been
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authorized but so far only Bushbush and Mandera have been developed to some
extent. In the absence of entry fees, the game reserves do not generate any
resources  and, consequently, adequate investment is not available for their
management and development.

62. The Sudan also has national parks and game reserve areas. The Southern
National Park, which was established in 1939, is the largest in the Sudan (1.6
million ha) and one of the largest in Africa. Since this park iz located in
a sparsely populated area with marginal soil and high tsetse infestation, wildlife
managemeg§t and tourism could form an appropriate form of lard use. Even though
the park was established some five decades ago, it has never been properly
developed.

63. The Sudan also has many game rescrves, some of which are very large like
the Bo Plateau Reserve (estimated at 25,000 km2). These reserves have not
been properly demarcated, and effective protection against poaching and other
illegal activities has yet to be instituted. Adequate maps of these areas are
not available. Field surveys and basic ecological studies are necessary to
gencrate basic data so that proper management plans can be formulated.

64. Wildlife in bhoth Somalia and the Sudan is threatened becauss it competes
for land use with pastoralists and farmers and their livestock. Predators are
often shot or poisoned because of crop damage, competition for grazing land,
or merely as a means of obtaining free meat. These factors, plus illegal poach-
ing, are threatening many species with extinction. An cxample is the white
rhinoceros, which has virtually disappeared from the Nimule National Park in
the Sudan, even though the Park had earlier been renowned for this animal.

1v. ASPECTS OF LAND USE

5. Land use planning is undoubtedly a complex issuo but when land is used
for subsistencc purposes, as is the case in many parts of Somalia and the Sudan,
issues and problems becomc cven more complex. Attempts at simultancous fulfilment
of certain goals and objectives -~ such as seclf-sufficiency in food production,
income generation for the purchase of essential goods through preoduction of
marketable surpluses and non-farm activities, and diversification of crop
production in terms of acceptable risks - are made on the basis of experience
gained .over years of trial and error in an admittedly somewhat difficult
environment. Given the subsistence cconomy within which the farmers exist and
their technological capacitics, subsistence farming generally turns out to be
a highly effective mcthod of land useé. There is usually an equilibrium, albeit
at a somewhat low level, between the environmment, the skills and technology
availab]@, the allocation of resources and the degreec cof risk acceptable.

66. There are many fundamental factors which finally dictate how land will
be used. BAmong these factors are: physical parameters like soil, water and
climate; population; environmental conditions; culture and tradition; level
of technology: planning capability; tenurial arrangements, and socio-cconomic
considerations. These factors vary from country to country and, often, from
onz region to another within the same country. Similarly the problems,
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requirements and  development needs of farmers and pastoralists «<an differ from
one area to. another. In spite cf these dxver51tles, however, there ares some
important s1m11ar1tles hetween the various aspects of land use anA farming systoms
in Somalia and the Sudan which cenable one to make some mcanlngful and spec:fvr
comments on certain important aspects.

A. .Population - land us: interrelationships

LoB7. Populatlon density Ln the two Pountrlos is sparsc.' For mid- 1994, per capita
availability of arable lapd and lanH under permanent Crops was 0.2 ha gh Somalia
and -0.58 ha in the Sudan. If arable land, land under barmanrnf croos.'phrmén@nt
pasture, and forest and woodlands are all considered, p~r capita land availability
ipcrecases to 7.43 ha in Somalia and 5,47 bz in the Sudan. The fragile environment
and the limited carrying capacity of the land in the greater part of these two
countries make their high population growth one of the ma1or ﬂnvolaemont prob&pms
thoy face. Population. growth rates in Somalia and the Sudan we 3.1 and 2.9
per ccnt respectively over the period 1930- 1885. These growth rates 1mply a
near Adoubling of .the 1980 population levels in the two countries by the year
2000. Continuing .population increes: is & principal cause of over-stocking
in thec rangelands, It is also a cause of the extension of arabkle farming to
somi-arid light savannah lands in bnoth countries. as discussod elscwhere in
this report, this has contributed to. dosertification of largec areas of the
northern, castern anAd western reqgions of the Sudan,

68. A Sudanese Government study team on 6esert1f1catlon has cxtcu " population
increase as heing a root cause of tle malpractices resorted to by the farming
community. Outstanding among these hav; heen _the exten51on of cul*lvatlon to
the country’s morc arid zones. This has led to the encroachment of sand dunes

particularly in the northern and western parts of the country. Hechanizged farmlng
in the Kordofan arca and extension of arahle farming in the Kordofan and Darfur
. regions. have. had dJdisastrous  conseguences for the .environment in these arcas.
.Deforestation, which is occurrlng as a result’ of the ‘quest for fuelwood and
agricultural devclopment rqqu:rements. has been a contributory cause of
-desertification. These issues will be dealt with in more detail lateor. suffice
it to. say here that tht Governments of Somalia and the Sudan must address

population .issues in relat*on to the impact they have on lanﬁ use Datterns apd
the environment.

6%, In terms of populaflon land use interrelationships, not only the human
but also *the anim»l population shoulf hc  considered since bkoth ﬂompeto to use
the land.  Needless to say. there is some corrclatlon between humen and animal
. populations. . As a main sourcye of*animal protein, thc number of domcstie animals
has increase@ in.line with thc higher demznd for animal producaf and services
arising from the increasing human popularion. In contrast, the wild animal
population has tended to decllno as the animels are hunted for rheir meat ané
for other commercial attrlputes ~such as clephant tusks and rhinoceros horn or
as their habitats are gradually destroyed as the land is used for aqr‘cultur"l
or pastoral purposes.
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E. Land use planning

70. Systematic 1land use planning aopproaches have not thus far been adopted
in Somalia and the Sudar. Both Governments have initiated 2 few ad hoc activities
related to land use planninc; These efforts have resulted in the compilation
of data on certain aspects of so0il, climate. hydrology and environment in some
sclectod areac. A few maps providing information on rainfzll and soils are
available. . Therc have also been ecological surveys through which valuable Jata
on range ceccologics have beoen collocted.

71, In Somalilion Government circles, there is considerable awareness of the
desirability of developing detailcd dat» inpventories on soils, surface water,
grounduvater, temperatures, and lan? wusc in the comtry. ' This has motivated
the Govermmen*t to scock the assistarce of UNDP and UNEP t¢ finance and implement
a comprehensive land use study over the period 1987-19¢1.

72. In the Sucdan, detail2d so0il and groundwater data are available on the
irrigated arcas of the country which, to date, account for about 50 per cent
of agricultur2l output. Soil maps and hydrological cata relnting to the White
and Blue Nile rivers ané thcir principal tributaries are =21lso available and
can be utilizad for agricultural Acvelopmont wnlanning. The problem, however,
still remains for those large arcas in the country compriéing a wide wvariety
of savannah lands which have considerahlc potential for agricultural and livestock
development but which arc also cnvironmentally vulnerablc. In these areas,
agricultural land use has to be introduced with caution. Large arcas of this
category of land have already heen epcroachsad uben by *he desert. Some land
use studies have been initiate? by the Sudanese Government in the Dorfan and
Kordofan regions. Latoly. thz Government established 2 high-level Land Use
Commission. This Commission has rompreshensive terms of refcrence covering the
compilation of Aata con natural resources, environment, hydroloay and soils.
Its te2rms of referonce incluvde rosponsibility for co-ordinatring the formulation
of plans fer the utilization of landé and natural resources in the country. It
has also been assigned to ceo~ordinate the management of land and natural rosource
usz. The Commission is to be an autonomous hbody which will be serviced by a
secretariat to be established in the office of the Minic*er of Agriculture.

73. In both countries, the Governments have broadly alleccated land resources
to forcest reserves, national parks, and rangeland for qrazing and crop production
zenas.  Because of the limited fd»+a on soils, water, climate and social factors.
these zoning activitics have not hecn carried out systema+tically or comprehzn-
sively. Recer+ly. conflints have arisgen cver tho utilizatrion of the wvarious
lan? categoriss. The compilation of more deotailed infermation should ‘provids
a basis fexr the roview of those 1land use decisions which have boor made in the
past. '

C. Land toepours

74. Land tenure is one of the major irportant considorations for *he restoration,
conservation and managemen® of any lapd-hased ccosystem. Traditional communal
tenure, which is generally practice? in Somalia and the Sudan by pastoralists,
is usuallv inecoammatible witk long-torm sustainable managemcnt,:especially when
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both human and animal populations are increasing, and has often been the main
contributory cause of rangeland degradation. This is because, as both human
and animal populations contipue to increasc, at a certain point in time they
exceed the carrying capacity of the land. When this occurs. people are unwilling
or unable to adjust the stocking rate to the grazing capacity of the area. Co-
ordinated control is prevented by two characteristic features of such land use:

(a) aAbsence of any institution or recognized ownerl{s), with authority
to managc the area as an intego3ted ecosystem, and who could successfully control
the stocking rate; and

_ {b) Lack of clearly defined and agrced to boundaries within which a
controlling authority could exercise roguired management practices.

75. In Somalia, vnader the land tenure law of 1975, all the land belongs to
the state, and the Ministry of Agriculture is authorized to issue 50-year leases
which arc both renewable and inbhcritable for specific parcels of land. A maximum
of 30 ha of irrigated land, 50 ha of rainfed cropland, and 100 ha of land for
plantations ~an be leased, if land is left unproductive for two consecutive
years, the state can confiscate it . lLeases cannot bho sold. Under the law,
authorities are to inspect and map the 1loases, and review them if there are
any objertions. Since there are rhousands of leased enclosures in each district,
the Government lacks sufficient resources and manpower to inspect and correctly
map them, or tn enforce the requiremont +hat land has to be confiscatwd if left
unproductive for two consecutive years. ilany of the existing "leased" enclosures
are not licensed, but ownership is generally respected by the local community
under the traditional system. Thus, Ll2nd +tenure is undzr both legal and
traditional arrangemcnts.

76. The ownership of land in the Sudan is also vested with the state. Tenancias
were allocated for irrigated land when the schemes were first developed, which
in the case of the Gezira was as far back as the 1920s. Legally. tenancies
cannot be transferred or sold, but are passed on from parent to children. In
reality, however, a survey of the Gezira in 1972 indicated that 75 per cent
of all terancies were half-tenancies, and sharecropping arrangements were
widespread. Thus, although tenants on the original list may be f¢ jure tenants
they may not be the people who are actually working on the land.

77. Under the provisions of the Investment Act of 1920, the Sudanese Hinistry
of Finance was cmpowered to "allet" land. In practice, regional Government
officials had considerablsz authority to allot land, and the Ministry of Finance
_subsequently confirmed such allotments. However, following the April Revolu-
tion, the Transitional Militarv Council declared that henceforth all lard in
the Sudan, whether registered or not, belonged to the state.

70. In the arzas of the Sudan where irrigated cotton is grown, tenants may
hire 70 to 80 per cent of total labour requirements. since considerably less
labour is required for livestock production, livestock rather than crop preoduction
is becoming an increasingly attractive oceonomic option to tenants. The situation
is more attractive in New Halfa where many nomads have been settled., They have
a continued interest in livestock and are more knowledgeable about livastock
than about crop production.
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79. It is intercsting to neote that the Stcering Committee cestablished by the
Sudanesc Government to prepare a strategy for the development of rainfed

agriculture recommended that in late 1466 all existing mechanized farms should

be surveycd and their ownership rights registered. Leases would be granted
for a period of 25 years but leases would ke extended on an 2pnual basis subject
to certification that the "user rights have not been sub-let or fraagmented and
that the standard land improvemants (shelter belts) have been made and recommended
rotation is followed"”. [The lcaso-holder would be entitled to a discount of
10 per cent of the auction price as compensation for lan¢ improvemcnts made.
All leascs would bhe standardized a2t 500 feddans. if this recommendation is
accepted and implemented, it will mean a radical change in land tenurc patterns
which is likely to bc bencficial.

80. Overall, for both countries, surveys of ownership rights, of land as well -
as, crops and trees, arc necessary as the present systems being practised are

not very clear. Somctimes the traditional tenure system may provail and, at

times, this system may run countcer %o formal legislation. For land use planning
and for projoct designs on various aspcets of land use, it is esscntial fo have
a proper informa*ion base on the present situation in terms of land tenurec.

D. Land degradation

81. Any serious attempt to formulate rational land use policies and subseguently
implement them must take into account not only physical factors like land, water,
biota and climate but also onvironmental, social and cconomic characteristics
anc¢ the institutions through which these policics will be formulated and
implemented. In addition, land use policies should bz flexible and Adynamic.
so that policies and prioritics can reflect changing conditions.

82, One issuz= which has not received adequatec attention in the past is the
environmental impact of land use patterns, both short term and lonc term. While
reliable d&ata are neot available and the methodological prohlems of evaluating
and quartifying the extent and lcvel of land degradation problems are complex,
indications however are that present and past lard use natterns have contributed
or will contribute to serious land degradation prohlems in many areas.

83. In both Somalia and the Sudan, the signs of land Aegradation problems can
be seen in many arcas due te improper patterns of land use. Sand dupes ¢an
now be scen in areas whers they did not exist a Accade  ago. Decreasing
populations of desirablc vegetation {e.g., yicib in Somalia) due to overgrazing
is anothcr oxample. Uses of inappropriate farming practines on comparatively
fragile or marginal lané, and progressive deforcstation for various reasons
Gdiscussed ocarlier, arc responsible for increasing soil crosion from wind and
water, deeclining so0il fertility, reducod water-holding capacity in soil and
increasing sedimentation in watcer Dbodies. These onvironmental dJdegradations
and the presence of highar human and animal populations are tending to magnify
the overall impacts of rocurring drought. All these signs are clear indications
of the fact that the carrying capacity of land in the affected regions is
declining.
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£4. In Somalia, the establishment of dense areas of agro-pastoralism has caused

localized desertification. It is now considered that the active sand dunes -

in areas around Bargan, Hareeri, Gal, Garable and Jacar were all formed as a
result of intensive agro-pastoralism practised some 30 to 200 years ago. = New
boreholes, introduced with the best of intentions, have often contributed to
acce;crateﬂ':desertification. Each new boreheole, and thus a permanent source
of water, drow a sudden influx of agro-pastoral acdtivities into the surrounding
area. Lan? clearance for agricultural activities and overgrazing around these
water points  are directly responsible for extensive wind crosion and
desertification. Examples of this phencomenon can be seen in villages like Bargan,
Galcad, Gal, Hareeri, Jacar and Nooleye. Sand dune formation in MNooleye was
first witnessced in 1980, '

85. In the Sudan, land degradation is =2 serious problem. A 1985 report by
the Ministry of Agriculturc has estimated that drought and desertification are
now threatening 4 million feddans of irrigated land, 5.5 million feddans of
reinfed mechanized farms, and 16.5 million feddans of traditional rainfed
agricultural land. Dcsert encroachment is also threatening almost 241.8 million
fcddans of forcst land and the Sudan’s production of gum arahic which in the
past has amountad to 8 to 9 par cent of the country's teotal exports.

86, Extensive farming of rainfed marginal land in the northern Kordofan, Darfur
and White Nile areas has contributed to desertification. As a result of
dosertification, the movement of sand dunes has accelerated. In the northern
Kordofan 2and northern Darfur regions, shifting san? dunes arc now <overing
formerly productive sandy-clay socils. Th. area botween Delgo and Karima along
thed river Nile is now subject to serious sand dune cncroachment.

V. CONSTRAINTS ‘0 LAND USE PLANNING

G7. There are many constraints to the institution of proper land use planning
in Somalia an” tho Sudan, and only the main ones will be discussed.

A. Data availability and compatibility

38. A prorcguisite for efficient land use planning is the availability of
adcquate data of reasonable quality on all the diffcecrent aspects of land use.
In Somalia and the Sudan, 2s in most other African countries, inadeguatc data
is a serious constraint on land use planning. Lack of basic data on the various
coﬁponents and dynamics of land use has often rosulted in poor and faulty project
designs and subsequent projéct failures. : '

8. There aro many problems which make land use data collection and management
a difficult oprocess, First, inr spite of the ‘lip service given to the
multidisciplinary nat*ure of land use, *he r~pproach most commonly considered
by most national and international agencics is the preparation of soil maps
and inventories. While such ‘data are an integral requirement for land use
p'lanning.r it hag to be noted that they constitute only one aspect of land usc,.
Information or scil, but poor or no data on the area's water and biota. means
that no realistic and sustainable land usc plans c2a be formulated, For example,
the location, abundance and reliability of water availabilizy arc among the
most crucial detcrminants of land use in Somalia and the Sudan. Rural water



E/ECA/Cl1.13/13
Page 21

development 1is thercfore a central element in land usc plenning. And yet
intogration of data in terms of soil. water and biota by srecific arca is not
generally carried out. Furthsrmorz, long-term susteinable land use planning
should not be limited to physical factors only. It also requires considoration
of social, c¢conomic, environmental and cultural characteristicos so that various
cause~and-effect relationships, +together with the present nature and future
consequcences of specific action or inaction, can be assessed. Without 2 proper
undarstanding of these intorrclationshivs. it is not possihle to develop
appropriatc land use plans.

90. Lack of trained manpowar and of the availability of adequate funds for
equipment, hardware and other related fzacilities is often the primary reason
for seriously incomplete or only nominally complete datna bascs. Thoe accuracy
of available data is unpredictable and cannot generally bhe ascertained due to
the absconce of trained 3land usc specialists who coulédé properly formulate and
supervisae the data collection, analysis and reporting pProcesses. Such Aata
would then ne2d +to be analysed apd managed. Planners and policy-makers must
have ready access to the information generated whenever nccessary. Unfortunately,
even when reasonable quantities of land use data for a specific arsa have been
collected and analysed, they arc often not easily accessible because of inadeguate
data storage and management facilities.

$l. In the Sudan, some progrcss has bern made in surveying the entive savannah
belt of the country (1.2 million km2} using satellite data in collaboration
with FAO. 1Ipitial products will comprise up-+o-date vegetation maps with scales
ranging from 1:5.000,000 to 1:250,000 in order to delincate the exact areas
suffering from dJdrought and desertification. While this is a good beginning
in terms of gaining an understanding of the extent of the macro problem, it
is srill necessary to build up an information basc on the life-support capacitics
of various types of land. PFurthermorec. since various land use systems are dynamic
in naturec, it is necessary to be aware of the type, degree and direction of
the changes taking place so that appropriate policy measures can be instituted
for manaacment interventions. Neot until a reasonabkle data hese has been built
up which can describe and interoret the present land use systoms will it be
possiblc to ideontify problem arces, eristing and potential, which may zxoquirs
immediate or future manacement inputs.

B. Lack of adequatce skilled manpower

92. Another major constraint is the limited availability of all types of manpower
skilled in planning, implementing =zn4 managing various land use and farming
systems. While traditional lan? use and farming systems based on  simple
technology have been practised for centuries at suitable locations in Somalia
and the Sudan. idissues like the introduction of cash crop produrtion., formal
irrigation and use of high-yielding varieties. the rapid cxpansien of rainfod
agriculture and livestock produciion, and the intensification of conflicts bhetween
various types of land usec, arc of cemparatively recent origin. Thees 1issues
oftoen reguire extensive physical and social infrastricture, efficient managemcnt
and@ marketing, experienced farmers and extension workers, modern technology
and regular supplies of inputs. Without such inputs and support mechanisms,
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expected yields from var.ious iané use practices are unlikely to be achieved.
These different types of land use system have relatively few issues in common.

93. The limited availability of managerial, technical and financial resgurces
is probably thec most serious constraint to proper land use planning. Skilled
manpower resourcas are generally scarce and those available are often improperly
utilized. Professional competence is inadequate to handle +the tasks facing
the subsector at all but the highest lovels. Tnere is also an imbalance between
the various professional Aisciplines reguired. The prechlem has been further
compounded by the coxodus of skilled manpower to the oil-exnorting countri«s
in the Middle East ragion, mainly due to the attraction of good financial recwards
comparcd to the low salaries and poor careet prospects at home. Paradoxically,
jnstitutional weaknesses can, to a sicnificant extent, be attributed to the
simultanecous shortages of professionzls =2nd techaicians at one ievel and to
overstaffing with inexperienceéd, sexi-skilled and unskilled workers at anothcr.

94. Another important aspect of efficient manpower utilization is the frequant
turnover of personnel in the pubiic sector, which means that a porson trained
for a particular job may not stay in it for any reascnable peried of time. Rapid
turnover and inadequate management information systems have  also contribut-
ed +e short institutional memorv. Thus, often it is quicker and easisr to obtaip
certain land use-related information £rom FAC in Rome fhan in the countries
concerned.

65, Expatriztce staff have often turned our Lo be a mixed blessing. On the
positive side, they bave made scmo contribution to certain aspects of land use
planning. However, they ar¢ freguently used as a substitute for local manpower
and spend much of their time performing routine duties., Tho weakness of the
institution oftzn renders the foreign technician, even when he is suitably chosen.
somewhat ineffective. Ofrcq  thave are not  cnough adeguately gualified local
counterpart staff, who arc supposed tO r=ooive on-the-job training and then
take over when the expatriates leave. Conseguently. it is not unusval to find
that, once the cxpatriate staff have - left, project performances start to
deteriorate and much of the institutioral moemory disappears with them. Unless
government employment is made more of fecetive and a career in public service
bocomes mor: rewarding, it is wunlikelv that the situation vwill improve. At
present there docs aot  app2er fo ha Aany policy fremework to rectify this
situation. In Somalia, howaver, 2 xrecent USAID-sponsored study has made some
major r~commendations on how to make public service appeintments mors c¢ffective
and rewarding. These recommondations neod caraful evaluation and scrutiny prior
to implecmentation.

T.  Appkicd reseaveh
96, In spite of the fact that oxpenditurc on agricultural research as a
percentage of agricultural GDP in 7frica is now substantizlly higher than in
Asia and most of the Latin American roglen, the latest FAG review on &frica
has conciuded that Yagricultural research aftor political independznce has been
of limited scope, poorly organi:ed, badly managed and lowly fundezd®. Similarly,
the World@é Bank has stated that "wosu observers agrec that +he technology shelf
(in agriculture) in sub-Sahara MAfricy is pearlv bare”, The situation in the
area of land use and farming systems iz neo exception.
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97. 1In afdition to the absence of qualified staff already discussed eariiocr,
there arc many reasons for this unsatisfactory state of affairs. Among tho
problems are the following:

{a) Donors who pay for most of the agriculture-related research generally
shape research policies, priorities and institutions with minimal national
involvement. These may not reflect or match national requirements;:

(b} Poor bilateral and multilateral donor co-ordination contributes to
duplication of effort, confusion due to conflicting advice, and differing donor
priorities, reguirements and vested interests. Part of the problem arises from
the fact that universities and research centres must compete for funds from
different sources. Thus, . donors can do much to help by ceo-ordinating their

assistance to develop relevant research in various national institutions:

{c) Research workers are often isolated and underused, and there is also
often & schism hetween basic research at national institutions, field trizals
at various rescarch centres, and adcption of results by the farmers:

(@} Effective research is often not conducted duz to lack of incentives,
equipment, library and computing facilities, support personnel and on~-time fund
availability; and

(e) Institutional research hasec are often weak and can seldom count on
high-level political and burcaucratic support.

68, Any attempt to éubstantially improve existing land use and farming system
approaches in the two countrics must include more effective applied research
which takes account of *he tremcndous heterogeneity in climate, soils, natural
resource availability, development levels, institution types, and social, economic
and cultural norms.

D. Inadegquate planning framework

99, Currently, there do not appear to be any comprehensive national policics
and legislation supporting such policies to guide and direct land use planning.
A 1985 FAO report on the Sudan stated that "wvirtually no planning has occurrad
regarding iho us2 of land resources. There is no comprehensive map depict-
ing currcnt land uses: there is no plan which suggests how land resources should
be used in the future. TInstead the emphasis within government is upon project
programming rather than land use planning ... The refult is a pattern of land
use decisions developeé in an ad hoc manner. Further, because no single agency
is vested with the power to manaac lan?, conflicts over land use have developad
between different central government Adepartments. Also, ... the confusion which
generczlly exists regarding land use has scmetimss been cxacerbatzd by legislation
which has transferred many land-relateé administrative powers from the central
government to regional and local governments”.
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1006. Successful land use planning is unlikely to take place unless therc is
a single institution with a clear mandate and the authority both to formulate
national policy and  to simultanccusly ensure co-ordination among the relevant
Government departments and other agencies involved with the different aspocts
of land use. It should alsc ensure that the various bilatcral and multilateral
agencies carry out programmes which clearly fall within the prescribed national
framework and are compatible with established national priorities. Similarly,
approaches and mcthods should not display major diversities and foreign agencics
and national organizations shoul?d not plan and act independently without
consulting one another, as is often the case at present.

101. Furthermore, the dJdifferent national and foreign agencies associated with
land use farming system projects should have long-term commitments to them until
they have been successfully implemented. Proper land use studies and their
implementation take time, and thus short-term approaches arc likely to result
in the inefficient use of scarce resocurcss, both in funds and manpower.

VI. POLICY OPTIONS AND RECOMMENDATIONS

102. on the basis of the analysis carried out, the following policy options
and razcommendations are suggested.

A. Development poligj and planning capability

103. Land use planning should be considered an integral part of development
planning. While prior to independence, few African countries had carried out
or cven attempnted national planning, there is increasing interest in an emphasis
on macro-planning with a wvicw %o promoting botter utilization of the limited
resources avalilable to achieve prvoscribed national objectives. At the macro-
planning level, there is grnerally adequatc knowledge, information and experience,
but at the micro or operational level the situation is often just the reverse.
The type of information necessary at this lower planning level in the hierarchy
often does not exist and qualified professional manpower is in short supply.
Thus, even when reasonable macro plans are available, it does not axiomatically
follow that similar guality micro-plans can be formulated.

104. Furthermore, good land uge plans can only emanate from well-formulated
policies. If these policies are non-existent or are not properly articulated,
it follows that land use plans formulated in such a policy vacuum cannot meot
long-term national needs. It is therefere essential that policy and planning
capabilities, both at the macro 2and at the micro levels, should be built':up
and this process should reczive priority attention. '

105. At present, it is unclear how the responsibilities for the various aspccts
of land use and farming systems arc allocated between, and within, sectoral
ministries and other beodies, both governmental and private. This lack of co-
ordination gives rise to many serious problems, including gaps in coverage where
no ministry or agency has adequate presencce, unnecessary duplication of effort,
and contradictory approaches or statements emerging from the various governmental
bodies which leavs the public more confuscd than enlightened. Lack of appropriate
land use legislation and peoor implementatior of whatever legislation does exist
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at present further complicate tho situation. It is therefore proposed that
greater cmphasis be placed on appropriate policy adjustments and reforms which
raflect the present realities in the area. Govarnments should consider
establishing an effective co-ordinating mechanism, preferably in the Ministry
of Planning. Furthermore, such a mechanism, once established, must have the
authority to co-ordinate land use planning and be supported by up-to-date,
realistic lcgislation to ensure that overall planning cfforts are respected
and not circumvented and that the land usz decisions made are binding at all
levels of government. Co-ordination between the central government and regional
bodies. especially in the¢ Sudan, should be further encouraged.

B. Resolution of land use conflicts

106. Th: absence of a cohcrent land usc policy has created some confusion and
has, to a certain extent, contributed to the development of conflicts between
competing users of land. In +he Sudan, for exampls, mechanized farmers have
cleared forests and destroyed wildlife habitats and have also encroached upon
the lands generally used by pastoralists and traditional farmers. This latter
group, in turn, has increased pressure on existing forest lands from the search
for fuelwood. fodder and new areas fnr cultivation. Domestic animals belonging
to pastoralists have intruded upon arcas of land used by farmers engaged in
irrigation. Overall forests and wildlife habitats are under pressurc from all
othar land usors as well.

107. Uhile therc will always be a demand for land from competing users, what
is urgently requireéd is a national land use plan which properly matches the
various principal characteristice of 1land. such as . soil quality, water
availability, climatic and socio-cnvironmental considerations, with the proposed
type of land use. Once the suitability of specific land areas hag been determined
on a scientific basis, decisions which would be consistent with lonrg-term national
needs can be made on how these areas will be used. If and when such plans exist,
attempts will be made to use the land in the manner for which it is most suited.
While some land can be used for various purposes, the presence of a review process
and the enforcement of appropriate legislation referred to earlier, will
contribute to a more optimal use of land resources and a significant reduction
in conflicts over various land uses.

€. Rainf:? agricultural land use

10&. Even though rainfed agriculture dominates the land area undcr crops, in
the past many devclopment efforts were concentratel on irrigated croo production.
This is particularly noticeablc in the Sudan which has extensive irrigated areas.
Brcauss of this, rainfe? production has been increased primarily through
horizonta} cxvansion which has provzd reolatively inexpensive and, in the Sudan,
has oftcn been unrestricted under the traditional land tenure system prevailing
in most of the country and due to an unrealistic paerception of the aveilability
f plentiful land resources.
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109. 1In view of the fact that rainfed agriculture offers the highest comparative
advantage with the least dependence on foreign exchange, an important policy
implication has tc be the maximization of rainfed production, especially through
yicld improvement. The traditional rainfed farmers are under-privileged, mostly
illiterate, lack resources and are the least organized and the least capable
of taking risks. This makes rainfed agricultural land use difficult to implement
through suitable policy interventions. Also, since the rainfed sector is
virtually all in private hands =and is thus market-oriented, the role of the
private sector, at least in this contoxt. has to be supported and encouraged.

110. In the same way. policy interventiors are necessary not only te prevent
the decline in soil fertility but also to restore it throush appropriate crop
rotation and land use practices. Rescarch, development and extension work are
necessary in order to replace old crop varieties with new strains which are
more drought-resistant and require sherter maturing periods.

D. Irrigated land use

111. In Somalia and the Sudan, irrigated land use has played an important role
in increasing the production of cereal and export crops. Irrigation efficiency
in both countrics is still low and much scope exists to improve present water
use practices by proper managcment. Rehabilitation of existing irrigation schemes
is a priority arca, since the most immediate prospects for rapid production
benefit and early and higher cconomic returns will geperally liec with the
rchabilitation of existing irrigated areas rather than with new construction.
Accordingly, from the vicwpoints of economic efficiency and national income
distribution, it is necessary to develop a policy based on an appropriate mix
of rehabilitation and construction of new irrigation projects. In both these
cases, it 1is cssential to overcome the problem of lack of trained manpower.
Since development of skilled manpower is a long-term process, relevant plans
should be made as soon as possible.

112. Small-scale irrigation projects have not received adequate attention in
cither country in the past. In view of the fact that they do not require major
investments in physical infrastructure and that foreign oxchange requirements
- if any - are low and can be developed fairly quickly and at low cost, small-
scale projects can be cost-effective for a wide variety of croos, including
basic staples.

E. Ranaclands

113. Rangelands, as discussed carlier, play an important role in the ecor
of both countrics, and especially in Somalia. The major preblem has ¥
detarioration of range vegetation in areas wh:re animal populations e
carrying capacities of the land. Reversing range degradation and

or at least s*tabilizing livestock production will not be an easy *

the existing systems of lané use and tenure. More information is

on the technical. sociological and economic aspects of traditional graz

so that appropriate policy interventions can be made to improve them.

-
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114. It would be desirable to cxccute pilot projects on different forms of
grazing management which would not necessarily be limited to systems prescntly
in use. This should be effected in close consultation and collaboration with
the pastoralists. The extent to which formal grazing management can play an
important role in the two countries has yet to be determined. It may, however,
be'neéessary to consider some form of rest-rotation grazing to upgrade highly
deteriorated land areas.

F. Forest land manhagement

115. Progressive deforestation in Somalia and the Sudan has serious economic,
social and environmental repercussions over the long term. In addition to the
factors discussed earlicr, management of forest land has been largely ineffective
for two other reasons. First, the over-exploitation of accessible forests has
been possible because of the lack of real commitment by either Government to
control it and the fact that short-term tangible gains have outweighed the long-
term social and environmental costs. Fortunately, this attitude has started
to changa in recent years.

116. The second reason has besen the absence of appropriate technical packages
for reafforestation of marginal land in arid and semi-arid areas. Recurring
drought, the general dearth of good soil presently available for tree planting,
and the lack of adequate infrastructure have created a situation wherein it
i= unlikely that large blocks of plantations can be developed within a limited
time period. The situation; however, is not all bleak. For example, within
the 63,000 ha of the northern sector of the Gezira scheme, there are 110 km
- of major canals 54 km of branch canals, and 3,000 km of minor canals. If
shelterbelts are developed extensively in such a system, the extent of tree
planting and the resultant benefits te the region will be considerable.
Similarly., serious efforts should be made to increase the area of savannah
woodland by managed control, with the participation of local communities. This
type of pilot scheme is being tried in Umm Belut village in Darfur.

117. It would be desirable to consider introducing mixed production systems
in specific areas which may require some changes in land management. An
integrated approach, based on the interaction of forestry, agriculture and
pastoralism, may turn out to ke an effective alternative which could reduce
over-cxploitation of forest and also increase agricultural and livestock yields.

118. Any forest land management plan in either Somalia or the Sudan must consider
the people's fuelwood regquirements. Fuclwood development plans should be basad
on more reliable data than are presently available and on realistic production
potential assumptions, future demand, institutional capabilities ané the country's
capacity for absorbing extsrnal assistance.
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G. Data collection and management

119. At present, the institutional arrangements and capabilities for providing
planners and policy-makers with the information they require orn various aspects
of land use and farming systems are constrained by the lack of adequate,
" reasonably reliable data and also by the absence of appropriate data processing
systems. Often, the full potential of any useful data which have been gathered
cannot be realized because of delays in data processing ané lack of published
results. It is not unusual to find that some of the data which are of basic
imposrtance for making planning decisions are only published several years after
the period of time to which they refer. Accordingly, such information is of
limited value for planning and decision-making.

'1{20. Two major problems have to be resolved before data collection and management
problams can he overcome. These ares

{a) The lack of an adequate number of properly trainzd and experienced
professional staff together with the heavy load of work of a mundane nature
which is imposed by internal administration and by the reporting requirements
of a muititude of donor agencies; and

(b) The absence of a current and readily accessible ~data base with
satisfactory data processing facilities.

To a certain extent, both these problems stem from severe shortages of financial
resources. Those factors have contributed to the development of a vicious circle
whereby lack of resources reduces both the extent and the quality of the data
which can be collected. Users gradually lose confidence in the dJata bases
available and start sotting up their own datz systems and resources available
to the central organization are reduced even further. These events oftcn lead
to the establishment of several indepzndent data systems which are often supported
by donor agencies. There is little co-ordination or consultation between these
various data systems and this contributes to unnecessary duplication, creation
of incompatible systems and the production of inconsistent data. The continuity
of some of these systems is doubtful, especially when they arc set up under
an aid project, upon completion of a preoject, and/or on departure of foreign
advisors.

121. Until and unless the importance of the ready availability of reliable
data in the area of land use and farming systems is recognized as an important
factor by senior policy-makers, it is unlikely that the present situation will
change significantly in the near future.

H. rHanpover development and training

122. At present, national institutiens are not properly established to develop
a critical mass of good professional cadres specialized in land use and farming
systems. While, as in Khartoum, universities can produce professionals in certain
aspects of l1land use like irrigation engineering. their curricula has not so
far taken into account the specific requirements of multi-faceted and
multidisciplinary subjects such as lan¢ use planning and policy-making. Before
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the educational institutions can emhzrk on providing such courses, it will be
necessary to consider the training of trainers. on a long-term basis, cach
country must develop its own ccCucational establishments to train profossionals
on land use. Only then can it vespond auickly to changing national requirements
and priorities, training people and conducting research according to national
needs. Overseas training is not only expensive but also it may not properly
reflect national requirements. Ideally, overseas training should be iimited
to those professional staff who have already had aducation and training at home
but who require specific skills for which training is not available lecally.
One reason it is not ~vailable may be hecause the number of professionals to
be trained in that area it so limited that it does not make sense 2conomically
to develop training facilities. If professionals are being sent for external
training, mcasures should be taken to cnsure that they actually return to work
in their home country for a reasonable period of tiae and that the tasks assigned
to *hem on return are commensurate with their training.

123, Training requirements on land usz and farming systems at the wvarious
national institutions should be systematicaily identified, =along with manpower
requirements. Hanpower dovelopment and training plane for professionzl and
technical staff should form an integral component of all land use and educztional
secto» plans. On-the-job traininc should bo cnconraged and staff selected for
training should be selected with ecare.





