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' Introduction_nﬁd“hcknowieﬁgéméﬁtsf"

This document has been prepared as part of a wide;-“enquirv by
Danida which i=s intended to lIead to a plan of acticn., the purpocse
of which will be to ensure that ecological considerations and
appraisals of envirormental consequences are included in - the
overall planning and implementation of Danida's aid programme. In
its annual report for 1985, Danida emphasizes that "the plan of
action should neither be to Impede economic development nor to
convert develeopment assistance into environmental assistance in a
NATrTrow sense" L L..... “the focus should be on promoting
sustainable economic growth and development™ (Danida, 1%87 — page
41}, Thus, the objective of this paper iz an ambiticus one: to
point to an ald strategy which would be consistent with the goal
of sustainable development In szemi—arid areas. Given the
increasing population, the existing world economic order and
prossible secular ciimatic change., sustainable develorment iIin
semi-arid areas is an extremely difficult goal to achieve,
especially at the margins where the ecology iIs more fragile and
where land use svstems interleock and overlap with each other,

The section headings of this document were specified in Danida's
instructions to [IED and they have beeon adhered to as clo=ely as
possible. The terms of reference to JIED initially required the
report to be limited to 25 pagez, but following anm initial drafit
it was agreed to extend it in order to cover the wide range of.

subjects. In the circumcstances, "~ It was decided to include a
summary wWith principal conclusions. 2 further additieon is the:
bibliograrhy with suggestions for further reading. Te  have

attempted fo substantiate the numerous statements in the text
with suprorting references would have extended the document

Enormeusly .

The terms of reference alsc reguired the Institute to work
clozely with a veariety of specgialists. This was achiewved through
the circulation cof drafts as well as by a jeoint IIED/Danida
workeshor held in Denmark at the end of March 1988 in which many
of those listed helow were able to participate. I should like to
gpecially thank Camilla Toulmin, my colleague in IIED and Gerda
Adams who translated wariowus Danish working pavers and tried to
ensure that my English was sufficiently clear to be be expressed
in Danish without too much difficulty.

Danida: .

Soeren Wium Andersen., Ecologist

Ole Poul Hansen, Economist

Kurt Moerek Jensen, Social Anthropologiss

Fer Martin Larsen, Administrator

Ba Jensern, Politiecal Scienptist [Deputy Head, Technical Advisory
Division)

Fud Larsen, ddminisirator

Chresten FPetersen, Agronomist . _

Wiels Richter, Anthropeologist (Coordinator, Danida Environmental
Action Fland



- ii -

'Elsebeth Tarp, Soc1di*ihthropolagzst
Erik Wandel, Administrator- - _
Henrik Hv1&herg—Hansen Foreaternauwg;ﬁﬁgngnﬁ\af»»

Daouish Silaile Torest Service: - fwevme s oo
Bierne Ditlevsen, Forester . . ..., - - 0. -

1ILD; . S o L .
Camilla Toulmin, Economist {Director of the African Drylands
Hesearch and Networking Programme)

Gerald Leach and Rebin Mesarns, Energy spec:al:sts

Dverseas Development Institute; . o -
Gill Shepherd. Anthropelegist - {(Editor of ODI Social Forestry
Network) _ _

John Farrington. Aogricultural econcmist (Editor of oDl
Agricultural Research and Extension Network)

Institute of Development Studies. University of Sussex:
Jeremy Swift, Economist (pastoral develcopment}
Charles Harvey. Economist (macro—economic policy)

African Studies Centre, University of Cambridge: -
Maureen: Fitzgerald, Gecgrapher (enviromnmental! education)
Bill Adams, Gepgrapher (Chairman of the Committee on
Envirommental Issues in African DPevelopment Planning)

Renewable Resources Assessment: Group,. Imperial College:
Ruth Mace and lan Scoones (ecological management}

Mokoro Limited;
Stephen lister, Economist (national and sectoral planning?
Andrew Bird, Economist (agricultural sector planning and. policy)

Thus I have benefited from a wide range of experiisze throughout
and this essistance is gratefully acknowledged.

Martin Adams=s
IIED, London
27 May. 1988
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' AGRICULTURE. LIVESTOCK & FDRESTRY' L e
AN EHUIHDHMENTRL STRATEGY FOR ssm1—na:n RREAS.

SUMMARY AND CONCLUSIONS .

Geographical Context

1.

This strategy covers the arid and sem;—ar:d zones of Africa
and South Asia. In the former, it focuses on the
Sudano—Sahelian =one and - north-east Africa. includiny the
Ethiopian highlands: areas where envirommental degradation is
associated with extrems poverty and famine.

Although the climatic conditions in the tropical drylands of
Asia arnd Africa are similar, there are marked differences in
human geography. Asia has a much higher population density:
it is better endowed with soil and water resources and has a
longer tradition of hydraulic ensineering. The populaiion 12
sredominantly settled. systems of land use "are more intense
({higher inputs and outputs) and crop and llvestnck production
are more closely integrated.

PART I: PROBLEMS AND ISSUES

Eistoric Development of the ILand Use

3.

The dryiands hawve traditionally supported the herds and
flocks of nomadic pastoralists who suppiemented their living
By hunting and gathering and rainfed agriculture. By
maintainingy mobility and keeping mixed herds and fiocks
(arazers and browsers), pastoralists in the semi—desert and
dry savanna have been able to exploit low and uncerialn
rainfall more successfully than settled cultivators.

However, increased pressure of human porulation, cultivation
and settlement. as well as the expansion of modern sector
enterprises (i.e. irrigation schemes, mechanised farming,
ranches. and game parks) have reduced the viability of
pastoralism. The sjituation has bheen exacerbated in
Sudano—Sanelian Africa by the droughts of the 1970s and 1980s
which caused the grestest loss and dislocation to
pastoralists in the semi—-desert and  the greatest
environmental damage in  the savanna into which they
retreated,

Although sustainable systems of dryland farming have been
developed by settled’ farmers in favourable areas., the
majority of cultivators in the Sudano—Sahelian zone have
relied upon bush fallow te maintain scil fertility. Due to
increasing population pressure and land scarcity, this is no
longer pocssible and the clearing and  contineous cultivation
of large expanses of land are causing widespread eroszion.
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Nownere is this more striking than in the Lthiopian highlands
where many centuries of tree—clearing. grazing and plough
cultivation on steep slopes, coupled with a stagnant
food-production technology and severe population pressure,
are causing irreversible environmental damage.

or Trends and Associated Constraints ' - -

The gemi-arid lands in north-east Africa and Scuth Aszia fall
within the group of countries classified by the World Pank as
the least developed. In turn, the dry marginal areas of these
countries are the least endowed with physical and social
infrastructure and have per capita incomes well below the
national averages. DBecause of poverty. people are unable to
make rational economic substitutions which would ameliorate
degradation and diminishing return on capital, labour or land
and: total output.

People in marginal areas rarely carry any political weight.
National governments fail to .give priority to marginal aresas
as they are vrecoccupied  with more 1mmediate - problems.
Internaticnal donors are. usually the principal source . of
development support. Because much. of the assistance is.
provided Iin response to drought-related emersencies. it . is
often ephemeral and inadeguately planned. .

Despite the weilghty evidence collected by anthropologists
about the subtlety of indigenous adartations to marginal
anvironments, popular nmisconceptions persist about the
destructive behaviour of pastoralists. Governments tend to
favour centrally contreolled and administered solutions to the
“nomad problem™.

Heliable demograrhic data for the marginal areas are scarce.
However, . & substantial inerease in population during the
third guarter of the century is gensrally recognised. both as
a result of immigration and natural increase., The impact of
this trend was initially masked in the Sudano—Sahelian .zone
by a series of wetter-than-average vears in the 1950s and mid
‘60s. The effect of the droughts of the '70s and '80s on
human and animal numbers can only be estimated. Certainly.
larges numbers of pastoralists lest their animals and ended up
in relief camps and shanty towns. ‘The number which have
returned to their pastoral way of life is not known, nor is
the rate of expansion of those who were not displaced.

The high morteslity and emigration which occurred during the
most recent drousht cyele will provide only temporary respite
due to the propensity of animal and human pepulaticsns to make
rapid compensatory geins. In the northern highlands of
Ethiopia where =ome half a million pecple died from
starvation in 1984-5 and from where some 0.4 millicn have
been resettled., there iz s5till compelling environmental
evidence of continuing over-populeation. Government attempts




to find alternative livelihoods outside thE'fdmine'nrgas hawve

. .been -largely.unsuccessful.. . .. . e

Probhlems and I=ssues Relating to Bevelopment Interventions

12,

13.

14.

Hange management and improvement: The main issue relates to
whether traditional pastoralism can be improved Dby the
introduction of American—style ranching systems. despite the
very great differences between the two:

i;ém ranches traditional pastoralism
1abour ' ~ labour—extensive '-L'i&hdﬁr-iﬁigﬁsibe '
animals — beef cattle — milk cattle, sheep.
. and goats )
- privately owned — . privately owned and

shared among kin

land ~ privately owned - communally owned
—~ subdivided and — unenclosed range. -l
fenced mar
A
grazing — animals rotated — clasely herded onnl’. -
system round raddocks the open range R
foreign - high cost - negligikle cost
gxchange

Yarious improvements to Lthe open range {e.g. bush control.
serial top-dressing} are tfechnically feasible, hut can be
sustained only if it is possibkble to ensure that the costs. can
be recovered from the beneficiaries, which is difficult under
conditions of open access.

Water supplies: In theory. access to the open rHange  Can be
controlled by rotating the operation of modern stock-watering
facilities. In practice, this leads to conflicts between
different interest groups which are difficult for Doth
government and communities to resolve. Maintenance of modern
water supply technology 1is also freguently Dbeyond the
capability of local people (fuel, spare parts, etc.) and
displaces artisans previously employed in operation and
maintenance of treaditional wells. -

Land use planning: Interventions by outside agencies aimed at
reducing pressure on soill and grazing resources in the
savanna often involve the subdiwvision of the land into model
farms which will accommodate arable crops, bush fallow and
grazing. These rarely get beyond the drawing board because of
the difficulties of accommodating local variaticons in land
capability, d¢iffering household needs and capacities and
popuiation increase. Complex indigenous systems are difficult
to model and reproduce.
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16.

17,

18.
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20.

Agroforestry aims o provide a substitute -for traditional
langd rotatioen by incorporating the planting and maintenance

aof woody species inta the farming system. Problems relate Lo
the diffieulty of matching ecological requiremments with

.livelihood needs and farmers' preferences.

Arable cropping: The growth of population hasx stimulated the
intensification of land use by shortening the fallow periocd.
The ability of people to supply thelr expanding food needs
has varied according te their capacity to make adjustments
f{e.5. mixed <Cropping. density of planting) and the inherent
fertility of the land (scil and water resources). Many of the
soil fertility - and moeisturse conservation practices
recommended by agroncmists ehmerygs from studies of traditional
systems. Technigques (e.g. weed-~free fallows) developed under
rainfed econditions in rich countries are difficult to
transfer because they are dependent on impreved tools and
machinery, beyond the reach of poor farmers. There are high
risks attached to the use of chemical fertilizers in
seqi—arid areas; risks which low-income: farmers cannot afford.
to take, : '

Scil fertility: For sustained  c¢ropping. high levels . of soil
organic matter must he maintained, otherwise soil structure
breaks down repidly -and erosion occurs at an aAccelerated
rate. If livestock are to provide the guantity of manure
necessary to replenish the store of nutrients and organic
matter removed by cropping, forage and fodder crops must be
grown. The range of fodder crops well-suited to the dry areas
is limited. Scarcity of land and labour may also preclude
their inclusion in the farming system. ' '

Watershed reservation is often difficult to Justify to
subsistence farmers who ses resarvation as a dendal of their

traditional rights to grazing and cultivation. Planning,

implementation and follow-up heed strong political commitment
and popular sSupport; pavment of compensation may be
required. :

Irrigation: Both in Asia and Africa. the iIintroduction of
irrigation can result in dramatic increases in crop and
livestork producticon. With a long history of irrigated
agriculture, Asians have been more successfu]l in coping with
the attendant finmnciel. technical and social problems.
Among  the most important are: excessively high costs,
inadequate attention teo the design and construction of water
distribution  and drainage and over—-optimi=m about the
capability of farmers who are unfamiliar with irrigation anc
its extra reguirements for labour and other inputs,

Water harvesting. long practised by pastoralists and farmers
in =emi-arid area=s to trap rainfal}l rurn—-off, has Lecom= =&
subject of. interest in the search for worthwnile
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21.

22

23.

4.
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labour—intensive work for pepple recgiving- food relief din
drought pericds. *Many:of ithe problems. encountered relate Lo
the organisation of food-for-work and the uncertain ownership

of work sites and any crop they might subsequently carry. The

high labour regquirements ¢f structures mean .that voluntary
{i.e. unpaid} work by pustorallsts is discontinued when

~normal activities. can. . be resumed

Crop  pests _and diseases may be subdivided intc migratory
{e.g. locusts) and endemic. The former have been the subject

- of successful international research and control for decades

and the spraving of toxic chemicals to kill them is tolerated
rs a necessary evili. .Few farmers avoid losses from the
diverse range of pests and diseases normally present in
fialds and grain stores. Due to acguired resistance and the
dangers of poisoning the environment, metheds of cultural and
biological control are preferred. The most promising method
is the breeding of resistant varietiles of crors, but there is
a long way to go before these are developed and can be
supplied 1o poor farmers in remote areas. :

Livestock pests  and diseases are worst in Africa. HN&Et - only
is a large area of the continent infested with tsetse flvy.
but there are many tick-borne disecases. Within the semi-arid

areas, epizootics tend to occur when the animals are &lready.'

under stress from drought. Problems lie mainly Eh the
crganisation and management of wveterinary services, indluding
the collection and analysis of information on disease
outbreaks, whicn makes it difficult to plan and evaluate
preventive measures,.

Biomass Fneragv: The removal of plant bDiomass for combustien
depletes the soil of nutrients and its c¢apacity to store
water and replenish the crop/vegetation cover. thus exposing
the scoil to ercosion. Quiside agencies have tried to introduce
agroforestry. wvillage woodlots - and - improved management of
natural woodland without an adequate understanding of the
place of firewood in the hierachy of people’'s needs, the
local farming system and rights to land and trees. Pecple
have been reluctant to adopt fuel-saving stoves because they
have failed fto prove as vwvergatile as the three-stone
fire-place. Amony wvillagers, the . low awareness of the
firewood problem often contrasts with that of outsiders.

Farm power: In South Asiaz and the highlands of Ethiopia,
draught animals are an essential part of the farming system,
wut in the Sudano—-Sshelian zone people have been reluctant to
harness their animals for tillage., despite the efforts of
cutsiders to persuade them to do s¢. This reluctance relates
to the difficulty of getting animals into condition at the
end of the lonyg dry-season and, perhaps., to the ease with
which sandy soils con be cultivated manually. Attempts by
ocutsiders to introduce improved animal-drawn implements have
alss been disappeointing. Although swmall farmers have Deen




willing to hire tractors from private entrepreneurs, tractor

‘cooparatives - have o a hich - frilurs rate, " ILaraos—scale

mechanization has rarely proved economic or environmentally
sound, although mechanized crop production on clays
fvertisals) may be an exception.

Constraints Relating to the Lend-Tenure and Supporting Services

23.

26.

27.

23.

25,

20,

Land Tenure: There ere great differences between the-

semi-arid areas of South Asia and those of Africa where
access to much ©f the land is relatively uncontrolled and
where there iz a strong tradition of moving-on once =soil
fertility dis . exhausted. Whilst this - option remains,
conservation measures and land registration are unlikelvy to
be accepied by farmers.

Grazing rights: Tn colonial times, boundaries encompassed the
grazing and dry-season water resources of pastoral groups.
This. system has now broken down due to lack of central
government support for "tribal™ institutions in .the face of
outside pressures. At the same time, attempts by governments
to regulate grazing within much more narrow limits (ranches,

~grazing - schemes, etc.} have proved both. impracticable and

unacceptable to the pastoralists.  This has created conflict

5

-

. and h:ndered the "emergence  of  sustainable menagement
syeteme. R T _ o :

Supporting services: Marginal, semi-arid areas are typically
remote from the capital and far from where most educated
people wish to be. Government services are neterleusly poorly
staffed and underf1naneed

doriculfural research: Hesearch scientists have been less
successful 1in demonstrating technical Innovations for the
complex, diverse and risk prone semi-—arid lands than for the
more uniform humid ftropics ‘or irrigated areas. HNational
research organizations are usually highly centralised and
tend to focus on” individual crops and commodities for the
surplus preducing areas. The improvement of soil and water
conservation in marg1na1 areas is wvery often neglected

Agr:cuiturel extension: The preblems ' nermeliy enceuntered
with extension programmes are multiplied in remote semi—-arid
areas: inappropriate and inadequate technical . coptent., lack
of practical =skill, lack of a single direct line of technical
support and administrative control for field staff. Parallel
supporting services are very often weak or absent.

Livestock Marketing: In nermal years, traditicnal producers
are usually better served by their own marketing systems. In
drought vears, when large numbers of animals have to he sold
because of reduced carrying capacity and relative increase Iin
garain price, nelther the traditiona! nor the government
system serves them well.




- —

o .
— v

31. Craop marketing: In éfgééh;%iﬁhffiﬁEEﬁ&%fHérfagﬁfhil.;ihe“éize

32.

33.

34.

of the surplus marketed by small farmers differs widely from

vear to vear. Market infrastructure has to be able to handle
relatively large local surpluses in one year and imported
supplies, including relief, in another. Govermment-controclled
marketing systems can become extremely costly and inefficient
with separate agencies responsible for: procuring local
surpluses (at below market prices); distributing imported
relief grain; and handling inputs for food-for-work. This
increases the risks and prices and reduces returns to small

farmers. ' ' '

Veterinary serviges: Because mass vaccination programmes have
to bLe free. there is an inevitable shortage of funds for
vaccines and for the equipment necessary for the celd chain.
Mozt of the budget is absorbed by salaries. allowances and
transport. Government financisl procedures are not geared to
handling the purchase and sale of veterinary drugs and vels
are reluctant to devolve responsibility for drug supply to
the private sector. N

Environmental education is sometimes a component of &Eéﬁ&ﬁtfi
rehabilitation programmes aimed at changing the attitudés of.
adujts and children to envirommental decline  and persuading

them to adopt conservation practices (tree planting, land
forming., etc.). The main problem with such education
programmes is that they are formal (i.e. top down). devised

by outsiders and deal with the symptoms rather than the
underlving causes of environmental degradation.

Infrastructure: Although roads can accelerate the removal of
the tree cover for firewood and charcoal., there is also
evidence that some areas without sll-weather roads are also
the most deprived and degraded. In these cases, the absenge
of roads is both a cause and an effect of economic
underdeve lopment .. What applies to roads also applies to other
communications' infrastructure.

Ecological, Demographic and Socio—Economic Trends

35.

Factors influencing these macro trends over the next twenty
vears include rates of natural population growth, migration
within and between countries, rates of death from famine end
AIDS. climatic patterns and instituticnal changes suth as
agrarian reform. Populations in Sub-Saharan Africa are
expected nearly to double, or more, over this period while
growth in South Asia is unlixely to exceed 20-25 per cent.
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The Relationshino betweén Development and Environment
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Rising poverty Doth causes and results from envirommepntal

_problems. It  increases the pressure on natural resources as;

wore  people  are  forced to  rely  directly on  them.-
Environmental degradation will not . be halted by
"environmental” projects on their own which merely treat the
symptoms rather than the . underlyving disease, namely crushing
poverty., caused by a stagnant food production technology,
increasing population, a natural resource base, declining in
both relative and real term=, and a world esonomic corder
which continues to reinferce these trends. In north east
Africa, the boundaries between relief, “environmental
rehabilitation and develooment have hecome increasingly
blurred.

Lessons from Pasi Development Interventions

37.

38.

39,

Interventions are claszified according to the level of
control which is scught by the development agency: in
transforming. modernising: or  sustaining. the. . traditional

-producticn system.

Transforming farming systems

These include formal irrigation schemes, ranches and
mechanised crop production projects. Land settlement projects
for drought wvictims are ancother eéxample. :

Irrigation schemes: Although not without problems. irrisaticon
in Asia has transformed crop and livestock production
potential. The expansion in recent decades (e.g, the Mahaweld

project in Sri Lankal! has been an extension of, & centuries’

© . old tradition. In Africa., south of the Sahara, the pace and

40.

scale o¢f irrigation--construction greatly increased in the
1970s, but with disappointing results. Reacting against
large-scale projecis. donors and governments have now turned
to small-scale schemes, to man extent that far exceeds their
potential contribution to the economy, The familiar preblems
ereated by top-down planning, implementaticn and scheme
management have recurred., In Africa, the "expansion of
irrigation 15 unlikely to imerove the 1ot of more than a tiny
minority of pegople in the semi-arid areas. Heres., as 1n Asia,
the best returns from scarce capital will be from increasing
the efficiency of existing schemes. R precondition for this
i= a better understanding of  pfrevalling water management
procedursas,

Mechanized farming schemes: The financial lesses of the
mechanized groundnut schemes of the 1950= have beean repeated
of DUMeTrous otcasions in semi—arid Rfrica. In Lthose few casas
where the clearing of large areas of grazing land for
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mechanized crop production have resulted in increased cverall
productivity, the environmental and social ¢osts . have been
high. The most appropriate type of mechanization generates
rather than reduces unemplovment, as for example on existing
small farms in Punjiab. ) '

Ranches: Numerous ranching projects introduced to traditional
pastoral areas of semi-arid Africa with the assistance of the
World Bank and other dohors have failed to take root. Local
pastoralists have coften suffered when they lost their
traditional rights of access. Grazing pressure outside the
fence was often intensified.

Land settlement schemes (land colonization iﬁ{India}, often

ascociated with the extension of irrigation inteo arid lands,

“have a long history iIin Asia, the most recent being the

Mahaweli Praject in the dry zone of Sri Lanka. In morth east
Africa, they are a response 1o the need to accommodate
dréught wvictims (Somalia and Ethiopia) or refugees (Sudan)
The social, managerial and financial costs (US3 3000 - per
househnld in Ethiepia for rainfed farming} of land setflement
are extremely high considering the fact that only =a small
proportion of the +total population can be accommodated.

"Further, without careful glanning and skilkful -
implementation. land settlement schemes extend ~the

environmental crisis into previagsly unspoiled lands.

Modernising farming _svstems

In this type of intervention, input supply, marketing and

credit (supported by research and extension} are the main
roints of entry into traditicnal production sSyYstems.
Customary land rights and the raising of stock and the
cultivating of crops remain in the hands  of herders and

farmers. Inciuded in this category are the attempis to
introduce multi-purpose mgroforestry speries, villasge
wondlots and energy—saving stoves, all of which have proved
much more difficult to introduce than originally
anticipated.

Traditional pastoral systems evolwved to expleit the highly
seasonal and zpatial wvariations in fodder and water
availability in the semi-arid margins. Qutside attempts to
improve range and herd productivity have brought few benefits
because the practices recommended were often developed under
different circumstances. Rid projects involving the
installation of stock—watering points {tubewells and diesel
pumps) have freguently resulted in operational problems. The
working 1ife of eguipment has Dbeen disagpointingly Dbrief.
farely has it proved possibkble to use modern water supply
technology to regulate access to grazZing on the open range.
Except in the field of epizootic contrel. there are fow
technical  innovations which can significantly reduce the
risks and uncertainties faced by pastoralists.
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’._ﬂecagn151ng : thatﬂ.nlternntive"uses for -semi-arid, marginal

jande area very limited, it is reascnabhle to assume that thecse
areas will remain pastoral for the foreseeable future. The
emphasis must therefore be placed on susta:n:ng traditional
systems {see Pnragraph 32). ' :

Crop fnrm1ng Intervent:anﬁ in’ the field of 1nput supply nnd
marketing by the public sector have had little beneficial
impact on traditicnal crop farming in the marginal dryland
areas. Apart from the fact that appropriate innovations are
gscarce, farmers are rarely able to afford even the most basic
inputs to control crop pests and to improve fertility. It is
How increasingly  recognised that, in -~ resource-poor
agriculture, extension programmes must. concentrate on minimum
cash—cost improvements which provide high returns to land,
labowur and <apital (e.qg. farm forestry: land shaping;
concentrating soil, water and fertility through water
harvesting}). Most if not all these improvements have been
tdentified as a result of studving indigenocus farming.

Farm management” ghiectives: A recurting problem . is the
failure of outsideérs to see that Proposed innovations are

incompatible 'with farmers®™ management objectives: In those

parts of Africa where land 45 still abundant., extensive

svstems (shifting cultivetion and pastoralism) vield a better-

return to labour than settled agriculture. While labour
remains the scarce factor. farmers are reluctant te adopt

. Practices which produce more food per unit of land if Lthevy

invelve more work.

Tenurial conditions: Another recurring difficulty is the
failure of development workers to grasp the constraints
imposad by existing tenurial- conditions. Attempis to
introduce, for example, tree planting or water harvesting are
¢ften based on the assumption that access to ‘development
gites can be controlled indefinitely in favour of an
individual or group. If Interventions are to be successful,
they must be adapted to the customs and laws governing access
to land and not vice versa. : :

Intermediate technology: The successful introduction of low
cost innovations, which can ke maintained and repaired with
local materials and skills, requires the capacity to
out—guess generations of indigencus craftsmen as well as a
very detailed understanding of the local economy. The
gvidence suggests that the medification of existing eguipment
and manufacturing technigques is wusually the  most promising
path to follow in cooperation with local craftsmen.

Sustaining farming =ystems

[rgught HRehabilitation: ThisS more modest approach accepis
that wide departures from ¢staklished systems are net
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" feasible in the foreseeable future and tries  to sustain the

customary way of life by  reducing the impact ~ of
droughi-related disasters. Mensures include restocking with
small stock and draught oxen, the distribution of
agricultural inputs (seed and hand tools) and the provision
of emergency . food supplies to . farmers. .. This type of
assistance, often channelled . through NGOs, alims to assist
people to remain on their land in readiness for the next
production cycle, especially in the more marginal,
agropastoral areas. -

Remote sensing and rescurce swurveys:; Donors have financed

nuUmMerous Surveys in . the arid and semi-arid lands of
north—eastern Africa, using bﬁth__satellite imagery and
low=level aerial census technigues, These could have led to

a2 rationalisation of grazing and cultivation rights in the
areas covered, but the tendency has been to shy away from the
land tepure issues, especially in the absence of reliable
*ground truth" from congurrent field surveys. Without
detailed information on livestock and human populations,
seasonal occupance, political structure and functioning, etc.
data from remote sensing are unlikely to be of any practical

Cvalue. However, if migratory pastoralism is to ‘Tremain

viable, the territorial limits of pastoral groups need toibe
re—-established and crossed only with mutual agreement. 51t
will be necessary to place limits on the expansion . of
eultivation and wild-life parks which have steadilyf&fﬁﬁed
the liwvelihood of nomads. -

Future directiops in the pastoral sector: While there is
little prospect of dramatically improving traditiconal
systems. there are a number of promising improvements and
technigques which could help sustain traditional pastoralism.
especially if combined:

.= assistance with emergency destocking and acrelerated

restocking before and after drought: betier local prices and
market infrastructure:

- improved access to basic animal health reguisites;

- reduction of animal mortality f(especially voung stock) by
better disease control and nutrition:

— better design, operation and maintenance of livestock water
polnts;

—~ better health and educaticon services. especially non—formal
education, for the pastoralists to help them better to deal
with risks and uncertainties and to articulate their needs in
the naticnel political arena.
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1f the migration and starvation of the 1970s and 1980s are to
be avoided in the 16890s, the necessary logistics  (roads,
transport and storage} and early warning systems must  be

‘established and linked to local, national and intermational

food management -policies'- and programmes. . --Without- these
measures. the drought—prone areas will Dbe disrupted by
recurrent emergencies and development efforts will he to no
avail. Implementation of the required comprehensive measures
requires close coocperation between governmments and relief

~ and development agencies..

- Conservation of Species and Ecosysiems

54.

35.

Man's activities have modified the environment and reduced
Lioleogical diversity and productivity and caused sericus
breakdowns in essential processes. Many plants and animals

‘which supported pecple have been lost or have become rare and

localiized. These imbalances are most pronounced in the dry
marginse and have been accentuated. by recent droughis. The
importance of conserving ecosystems. relatively intact. as a
source  of germplasm for future u=se hardly  needs emphasis.
However, efforts to set mside . protected -areas: in. the
critically affected areas and to obtain the active support of
local people and their governments have often been fruitless.
IUCN, which has traditionally been concerned with the
preservation of species and habitats and with protected
areazs, finds itself unable to stand aside from guestions of
drought and famine and now. focuses on livelihood security . as

the only long—term basis for envireonmental rehabilitation.

A= a - safeguard against the irrevocable loss of genetic

material, an international effort has been coordinated by the

Internaticnal Board of Plant Genetic Hesources to store seed
of potentially valuable plants. The Danish Forest JSeed Centre
and the Department of Economic Botany 1in Kew, England are
examples of national seed bhanks from which seed is
disseminated for the rehabilitation of semi-arid lands.

Five Major Lessons

56.

57.

L study of a cross-section of small development projects (by
Chambers, sea bibliography) concludes . that, for the
achievement of sustainable liwvelihoods, five major lessons
can be drawn. These concern:
: — a learning process aprroach

- people's priorities first

— secure righis and gains

— sustainabkility through s=11- help

— calibre, commitment and continuity of staff.

A'learning process approach: The first lesszon recognises that
gdevelopment is a orocess of experimentation which should be
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-conducted so as to permitwthe_.prajectbin“h;nq.to evolve at a
pace. suited to . the human  ‘and. environmental " circumstances.
Much of the failure to take proper account of land use, land
rights and socioc—economic cenditions is due to the fact that
projects are formulated in too much of a hurry by outsiders
. and in far too much detail at the outset. . The resulting
. "blue print"™ may run..into several  volumes and be compiled
with very little involvement of the local officials wht have
to implement the project, let alone the local farmers. While
thizs is +true of development planning in general, it 1is
particularly the case in marginal areas where gonditions are
_ often uncongenial and inconvenient for visitors.

58, People's priorities mYe invariably closely linked with
Iivelihoods: unless there is a direcl pay back., for example
in conservation, farmers are unlikely to chow an interest. If
development workers are to learn about . people's priorities,
provision must be made for regular face-to—face meetings,
over a period of years rather than months in which there is a
readiness to listen to farmers. :

59, Secure rights and  gains: Sustmainable systems of c<rop:and
. livestorck production depend upen farmers feeling secursiin,
their tenure and being able to take a long—term view, The -
willingness of poor peaoprle to invest time and effoirt - for
long—term gains depends on how secure they judge their: future
rights to be. Without secure rights to resources, it makes no
sense for peasants to conserve soil, plant trees or profect
forests. Where individual rights %o property are not
practicable {e.g. iIn the case of nomadic pastoralism).
communal rights may be sustainable, provided territorial
limits are clear and access is regulated Dy the Jeint
OWNners,

60. Sustaipability through self-help: Unless pagple are allowed
to decide for themselves what they need and the steps that
they are wWilling tec take and to participate veluntarily in

- the conviction that an activity is in their own interest,
action is unlikely to be sustained. Subsidies and
food-for—work can diminish the relevance of a programme and
induce people to undertake tacks in which they have noe
interest. Qutsiders can be misled into believing that people
=ee the long—term benefit when they see only the short term
oaln. -

£1. Staff calibre. commitment and continuity: The fifth Iesson
emerging from the case studies relates to the mneed for good
staff with continuity in the field.

Suiting Development Assistance ta Actual Needs through Fopular
Particication

62. A recurring problem in rural development work is  how to
imvolve the people in the replaaning and implementation of the
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. actions  necessary to “satisfy-~their- needs. “Planhers mav

consult local leaders or a representative group of farmers,
bhut if the purpose simply is to ask the people what they want
from government. neither course is 1likely to be instructive.
Farmers usually ask government for what they think it cught

..to provide (e.g. water suppliies, feeder roads) and tend to,

"overlook those things ‘for “which there is more immediate need.

63.

6.

3.

simply Dbecause nc help of this kind has been provided by
government in the past.

Before development workers can have a constructive dialogue
with farmers, they need +¢o0 have a reasonable grasp of the
problems facing farmers and how they might be tackled. In the
19605 and 1970s. rural development programmes were often
preceded Dby detailed resource surveys of physical and
socie—economic phenomena conducted by a ranges of specialists,
but. apart from  being slow and costly, much oJf the
information cellected was often: 1rrelevant nnd much of what
was nesded was overlooked.

Rapid rural appraisal {RRA} techniques were develored in
response to the need t{to acquire guickly tew Information on, -
and new hypotheses. about, rural develcpment - RRa techn:ques
ars applicable to programme planfing in resourte-paor areas.
They focus on diversity (biophysical and socio-economic),. but
aim to - reduce - complexity to. & few key  problems .and
oepportunities. It encourages a - participatory., "bottom up"
approach Dby ocperating in the field {fields., gardens.
villages. etc.) and combines semi-structured interviews by
interdisciplinary teams and a svstems perspective to  make
communication easy. BRA technigques for resource—pocr farmers
aim to emphasise not only productivity but stability,
sustainability and eguitability and the critical trade—offs
between the two. : -

-Similar technigues hawve long been used by extensionists. The

“problem census', a--structured enguiry aimed at defining
problems, exploring differences in viewpoints between farmers
and extension workers, redefining problems in terms which
permit seolutions and agreeing & course of Joint action., can
be used to encourage farmers to support the implementation of
a programme once it has Leen formulated. :

Ongoing Research

E6.

£7.

To attempt a review of relevant drylands research #ith
environmental implicatieons in this brief document would be
unrealistic. A checklist of the main foci 1s attempted:

The Internaticonal Union for the Censervation of Nature and
natural resources (IUCN)} ixs carrving out an annual review of
the Sahelian envircorment (Sahel Environment Status Report).
It co¢rerates sewveral piloei schemes with the purpose of
developing durable - systems for the management of
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representative ecosystems {natural resources, wildlife,

‘people and domestic” amimals) with a view  to contributing to

. the development -planning process of--Sahelian. countries.

68.

65,

It also aims te provide technical support to NGOs running
small— scale "eccdevelopment” projects in the region. The
Union's long—term strategy is set ocut in "The IUCH Sahel
Report™ (see bibliograrhy), a key reference on environmental

Eleven vears after the UN Conference o6 Desertification. the

future of the UN Environmental Programme as the designated
agency to follow up and coordinzte the “Plan of Action to

Combat Desertification” is being reviewed by UNEF members.
Questions have Dbeen raised about the " agency's technical
capacity to monitor and ewvaluate environmental change on the
desert margins and its ability to use effectively the

bilateral resources placed at. its disposal for
desertification control. UNEP's problems in the field of
*desertification control” relate to its apparent

preoccupation with "relling back the desert”, Without a large
number of complementary socio—economic and peolitical actions,
the physical task of revegetating the landscape :onw a
significant scale is hopeless. IR

i
ot

Despite the seemingly intractable problems. there is a Eﬁr&nga

interest in research in the drier regions. International
centres {e.g. ICRISART, ICARDA. ILCA) have Dbeen established
with a farming svstems emphasis and a2 number of national
research programmes are being supported Dby the centres.
Leaders of research programmss have expressed a strong
interest in decentralising the organisation of research to
bring scientists much closer to farmers and to working with
their limited resources. It is widely accepted that many
existing farming systems are well adapted to environmental
and other constfaints and that the knowledge of fermers must
he an element in the search for improvements. The extent to
wiich these undertakings to foster a "farmer-first” approach
in agricultural research will Dbe honoured by the
internaticonal centres is an open question. It should bhe a
continuing object for follow—up by donors

Research Reauired

70.

RBecearch breakthroughs of the green revolution wariety are
unlikely to emerge from the laboratories or experimental
fields of research stations because of the complexity,
diversity and risk-prone nature of the marginal, semi-—arid
areas. Research scientists working on a Darrow range of
crops, pests and diseages, cultivation practices, etc., can
mis= key linkages and potentials in traditional farming
systems. The need for professional specialisation will
continue. but in addition there is a need for a new breed of
researchers who cstart with farmers' own analysis and
pricrities and support and strendthen fermers’ W



- i5 — -
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agriculiural researcn capapility in this . #Ares will be wvital.

71. Much of this aprlied research will need to be matched to

72.

specific agro-ecological =zones and is impossible +to specify
in advance. However, the following areas will be.central to
the need to increase the stakility and sustainability of
rural livelihoods in semi-arid areas:

* s0il, water and fertility conservation technigues which
are Integrated at farm level:

* measyures to increase the'reliahilitY'nf yield as well as
"the vield per unit area of crop varieties with the minimum
of imported iInputs;

an increase in the range of crops available to farmers,
-especialiy multi-purpose agroforestry specjes, which are
the subject of considerable Knowledge and optimism but
slow teo be dncorporated in farming systems in the dry
ZONe;

In view of the lnrge - number of agencies involved in
ecodevelopment: initiatives " and applied research, there will
he a continuing need for - effective information and
communlcation networks. - :

Limitations Imposed by Conditions in Recipient Countries

73. When compounded by economic mismanagement., the poverty of the

7.

countrie=s Sub-Sazharan countries imposes severe constraints
over the type and amount of foreign aid which ecan  be

-effectively absorbed, whether for envirornmental or any other

purposes. Against this background., the World Bank and the IMP
in- the early 19B0s pressed for domestic economic and
institutional reforms. As the causes of economic -disktress
have wvaried, so has. the response to treatment. Much has
depended on the political will and commitment of the
governmenis iIinvolved and the domestic support they have
recelived in.-implementing the reforms. - S

Structural adjustment should result in a shift of rescurces
to the countryside., improve income distribution and growth
and therefore deserve support. The implications for
Lilateral deonors might be as follows:

—~ while sub—Saharan African governments are in a state of
permdnent debt crisis, environment and conservation are
unlikely to recelve priority: debt fergiveness  and
substantially improved dinflows of aid may be a precondition
for changing attitudes; :

— & relevant mix of programme and project sid is necessarvy:
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.-..— as far.as .project aid..is.concerned,.there.are.likely to be

75,

‘a number of items on the agenda which require project; finance

{e.g. feeder roads. market infrastructure):

~ in helping to create capital assets, it may be.necessary to
avoid overloading the government budget with running costs;

Macro—economic  policy is not the only issue. with
environmental implications. Amelicration of fiscal policy can
have an immediate impact on rural livelihoeds while land
tenure and local government reforms will have an effect only
in the medium fterm. Education and porulation control
policies can bring about improvements in the long term

i

Some Implications for Bilateral Donorg

75.

77.

78,

7.

The 1973-4 famine in the countries of the Sahel -and im
Ethicpia caused intense Concern ahout envircnmental
degradation in Africa, but, fifteen vears later and ten vears
after the Nzirobi conference on desertification and the
creation of UNEP, there is little evidence that the
underlyinag causes of degradation are bheing tackled on the
scale and in the manner necessary. Donors are aware that.
environmental and development issues are inter-related; gnly:
when poor people obtain secure livelihoods will sustained

environmental improvement be . pessible. Donors are
sympathetic to the les=zons emerging from the case studies
{(paras. 56-61), but the problem is translate them into

practical actions.

The potential for intervention bv donors Is necessarily
limited ~ both in gepographical area and content. Influence
over the overall policy framework of host governments is also
likely %o be small. Donors alsc knows that rural develoement
has proved a major stumbling Dblock, especialtly in the
marginal areas of Africa.

However, the experience of the last two decades leads to the
conclusion that rural develcopment is not necessarily achieved
through massive inputs of resources within a few vyears: on
the contrary. Appropriate solutions are invariably lecation
specific and nesd persistent effort over many years. However.
a bilateral agency with reliable funding should be In =&
strong position to de things modestly but well. The main
opportunity lies in operating in a limited mrea (i.e.
concentrating on both content and area) and, by working with
local people, demonstrating sustainable systems with o wider
applicatian.

Agencies would do well to keep in mind that rursl development
is & process of experimentation which deoes not lend itself fo
the Thighly structured approach adopied Ly the larger
sgencies, the bureaucratic procedures of which have proved an
unwe lcome strait-jacket. Bilateral agencies will mee=ed teo
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 exercise ingenuity -and-patience—in their -efforts to-involve

both otticials, local * leaders and the people (women as well
as men) in the planning and the implementation of the actions
necessary 1o satisfy lecal needs. In the last 25 years,
development planning has been an urban, male, bureaucratic.
and technocratic activity by those who do not depend
irmediately on the environment for their security. The
results have been short—term cbiectives, neglect of
ecclogical iImperatives and local envirommental - knowledge in
project planning and a growth of the sabhsolute poor and

- environmental refugees.

If donors are - to pursue a genuinely '~ participative and
consultative approach, they must be prepared to allocate the
necessary time, effort and manpower to understanding
socio—economic and socio—political phenomena, Participative
pPlanning and implementation take time and considerable
rPersistence. This should not lead to the neglect of the
reguired surveyvys of physical factors (soils, hydrology, etc.)
nor to delays in disbursement for basic Infrastructure (e.g.
roads). Indeed, assistance with essential capital works wiil
make it easier to insist upon a more gradualist and measured
approach f¢ rural development in degraded  and marginal
areas. - :

There are real difficuties in working through government
bureauvcracies in the Third World especially in remote
marginal areas, but jt is essential for a bilateral agency to
do so. By working clesely with local officials., differences
in viewpoints can be explored and attitudinal changes based
on mutual  Yyespect can be fostered. The bhilateral status of
donors should peot prevent close coopetration with NG0Os, which
hawve tlear advantages in lacal, community—development
Drogramnes. It can be helpful fto combine the two types of
technical assistance within one sector: for example by
providing direct support in a ministry's HOQ and idindirect
support throush WG0s in the field.

It is apparent that many of the problems associated with the
implementation of development projects in remote areas relate
to difficulties in staffing. particularly with expatriates.
The problems of recruiting competent staff on contract and
maintaining them in the field in remote, Inhospitable areas
are not nhecessarily made easier by delegating the task to
commercial firms, whose high overheads are difficult to
Justify to recipient govermments and whose relaticonshirc with
contract staff are unlikely to be close.

It 15 alsc apparent that the commitment of field workers is
not.  directly related to financial and other inducements.
Costly accommodation and owver—-generous provision for
expatriates in the field is a freguent cause of fricticn with
local staff. The reecruitment. conditjons of service and
management of expatriate technice! assistance con  rural
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development projects in remote areas and the opportunities
for replacing them with local staff need to be carefully
considered. Aid workers., like +their counterparis., can become
institutionalised. There are positive lilessons to be learnt
from the NGO=. S :

The dewvolvement of responsibility for development projects,
as opposed to studies and menitoring of physical and
socio—economic trends, to specialised UUN organizations (e.g.
UNEP and UNSQOY also reguires careful consideration. The
channelling of funds through these agencies for project
planning and implementation c¢an result in an unnecessary
addition of bureaucratic lavers and. a reduction of the funds

-availablie for the pecople who most need them.
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Geographical Context . .. - .. . .. ... . s
This strategy embraces the arid and semi—arid zones of Africa and
South Asia. 1n the former. it focuses upen the Sudano-Sahelian
zone, the Horn of Africa and the semi-arid parts of East Africa
.and, in. the latter, the drier parts of India., Pakistan and Sri

In arid and semi-arid lands, the evaporative demand of the
atmosphere exceeds the income of molsture oOVer most of the vear.
Semi-arid areas (see map) normally have more than twe wet months,
a mean annual rainfall renging between 300 and 1500 mm and permit
at least one arable crop Per” Year. The wvariability of this
rainfall increases with decreasing mean annual precipitation.
Arid areas have less than two humid months and are generally
unsuitable for crop production without some form of irrigation.
The arid areas are subdivided into semi-desert and desert. The
former provides seasonal grazing for transhumants.

In the drv areas of Africa and South Asia, rainfall patierns and
so0il types are crucial factors influencing the distribution of
eultivation and grazing. In both continents, the increasing
pressure of land use on natural resources is diminishihg . the
human and livestock carrving capacity of the land. In the last
two decades, the envirommental and socio—economic cenditions have
further deteriorated as the result of a seaquence of Years with
Lelow-average rainfall, both in eastern Africa and South Asia.

Asia: South and south-—east Asiahave a significant area of land
(2.2 million square kilometres) which comes within the semi-arid
classification. India has 54 per cent semi-arid, Pakistan and Sri
Lanka, £5 per cent. FPopulation density i5 much higher Lhan in
Africa (1.3 persons per ha in India, 0.1 in Szhelian Africal and
half of the land holdings are less than 1.0 ha., Semi-nrid areas
in India are predominantly Settled and have only si.-. . nomadic
populations. Compared .. with Africa, thare i. little
communitv—owned land with any natural vegetation remainineg.

Africa: Semi-arid lands south of the Sahara total 11.5 million
square kKilometres, about 60 per cent ¢f the gemi-arid tropics
(see map). Soils are very often sandy and infertile and there are
considerably fewer sources of irrigation water than in Asiea. The
river Nile which supplies the Gezira is an important exception.

For the purpose of presenting the principal environmental Issues.
it 1is necessary broadly to classify the climatic and related
production svstems of the arid and gsemi-arid areas. This
clascification, which inevitably invelves a high degree of
generalization, has {wo main components. the plains and the
highlands. The plains are again subdiwvided into the savanna, the
semi—desert and the desert, but in reality they form a contlnuum,
land use in one frequently having fer-reaching CcoOnseguences in
the other,




The African pleins include the Sudano-Sahelian belt with mean
annual rainfall between 200 and 1000 mm cceurring mainly in the
months of June to September. It is a vast area of zcacia bush,
woodland and open grassland, traditicnally used for grazing by
nomadic and . transhumant cattie  herders. It is increasingly
cleared for the semi—permanent cultivation of sorghum, millet and
groundnuts by sedentary cultivaters with small herds and flocks
and exrloited by charceal burners for the rapidly expanding urban
market. Alsa  included is the single—wet-—-season savanna -of
central Tanzania where 500 to 1000 mm of rain falls during a
single rainy season (December to Rpril), followed by a Severe dry
season of 51X or seven months. Large areas of miombo woodland
are uninhabited and infested with tsetse fly. In Kenva, the
semi-arid twin-rainy—seascn savanna consists of acacia bushland
populated by Maasai and largely allocated to national rarks.

In Asla. a large part of the area  is under rainfed crops:
=orghwm, millet and pulses (chick pea, lentils, grams and pigeon
pea}. Over much of the area, there are two monsoons: the XKharif
which gives rise to the main cultivation and the rabi to a minor
cropping period. However, the total area irrigated or partly
irrigated in the semi-arid lands .  of south and south-east Asia’ is.
55 million hectares or 25 per cent - of the total area. Unique to
India and Sri lLanka has been the irrigation of rice from tanks or
earth—bunded reservoirs used to catch and retain the monsoon
rainfall and run off. The use ¢f bullocks and buffalces as
draught power Is an essential part of the farming system as is
the use of organic manure, although inorganic fertilizer use
averages 39 kg per hectare {in India), which is ten times that in
sub—saharan Africa (excluding Kenva, 38 kgl.

Under the category semi-desert, with 100-300 mm of rain annually,.
are included the Horn of Africa . (i.e¢. BScomalia, north and
north—-zastern Kenva, and east and south—eastern Ethicpia}) and the
desert fringes of the northern Sudan: in South Asia. the dry
plains of north-west "India and Pakistan. The semi-desert
provides wel-season grazing for the nemadic and transhumant
pastoralists who subsist wmainly on their camels. goats and
sheep. : : ' : =

Except where they are traversed by perennial rivers or where
groundwater Is mcressible for irrigation (e.g. Baluchistan:.
desert=s {(less than 1¢0 mm of rain per annum} fall ouniside the
scope of this strategy statement. They are of interest, perhaos,
where sand dunes encreoach upen riverine land (for example on the
pump schemes of the Nile in Northern Hegion of Sudan).

The highlands idnclude the deeply dissected escarpment and
plateaux of nporth—-east Ethioria, between 1400 and 3500 m abowve
sea level. These areas ave on the leeward side of the main
monsoonal circulation and receive leszs rain than the western side
of the highlands. The reliability of rainfmll! on the north-east
escarpment dis extremely low with moest rain falling as heawvy
zhawers. Low temperatures and froest occur on oloudless nighis in
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the dry =eason [(November fto februnry} above 2200 m. Temperate
crops (wheat, barley, faba beans) are grown .mat these altitudes.
Sorghum, maize and teff are found at intermediate altitudes {1400

to 2200 m). Livestock (oxen, donkeys, mules) are Kept primarily
for work.

aig
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PART 1: PROBLEMS AND ISSUES .
1 Historic Development of the Present Land Use Systems
1.1 The Plains

-In  recent .times., the - semi-desert . and savanna traditionally
supported the herds and flocks of nemadic and seascnally
transhumant pastoralists*, who, to & greater or lesser degree,
supplemented their living by hunting and gathering and extensive
dryland agriculture. :

The pastoralists adjusted to highly seasonal and spatially
variable rainfall by: -

~ maintainirg & high degree of mobility to take adwvantage of
changes in the availability and nutritive value of forage;

- conéérviﬁg fodder by postponing the use of dry season pastures
as long ag possible;

- diversifyving their heoldings with grazing and browsing species:
adding goats and camels to cattle and sheep when congditions
become more marginal; : :

— maintaining a ratioc of maltes and females which cptiwmiszes milk
production and ensures rapid herd recovery after a bad vear.

.= maintaining high stocking rates in relation to available forage
{which leads to a higher level of producticon per unit area than
per animal in contrast to modern systems where land is private
rathey than commonly owned},

Thus. nomadic pastoralists have been able by such strategiss to
support a hisher population than would otherwise have been
possible by sedentary systems in the semi-desert and dry savanna.
Howewver, they have come up agzainst a number of preoblems, some of
which appear to be inherent and others externally induced.

In Baluchistan. for example, goats and chesp have, over
centuries, been responsible for owvergrazing. that iz the
reduction of palatable species in the plant associatien to the
extent that recovery is nobt rossikble in the short term.
Degradation of pastures in Kordofan and Darfur, 5S5udan, 3is more
racent and has taken place over the past ninefy vears. Here
native plant species have had less than 100 vears to adiust by
genetic modification to the present levels of defoliation. On the
octher hand, the animais ({short-horned 2Zebu cattle, goats, sheep,
donkeys, horses and camels) have worked their way down from the

Middie East in the last five thousand vears, gradually adeasting

* I+ 1is convenient +to categorisze gSroups as  pastoralists or
cultivators, but in rezlity the distinction is uscally blurred.
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to drier conditicons. The outcome of the interactions between the
biomasses inveolved is only beginning to emerge. Preferred
species 1In the herb laver are becoming scarce, uynpalatabhle
species common and extensive areas of ground are bare throughout
the year. In turn, high intensity - of utilization - has favoured
goalts, which c¢an reproduce and survive under conditions of low
fodder production. ' ’

Overgrazing has been further exacerbated by a number of factors:

- the expansion of cultivation oarcund dry-season water points by
indigenous, sedentary cultivators as well as pastoralists - no
longer abkle to subsist on their reduced herds:

— the expansion of modern-—sector enterprises (irrigation schemes,
mechanised rainfed crop production, ranches. game parks) either
in the drvy-season grazing areas or atross migration routes:

— the breakdeown of civil order and arming of hostile neishhours
with automatic weapons, and. : ' '

- an Dverﬁll decline in:rainfall- since -the mid 15%60s. with severe
droughts "In 1968-73 and 1983-83% in Africa and in the last four

.years in. South Asia. -

In Africa. the droughts of the 1970s ard 8835 have raused the
gresgtest loss and dislocation to pastorslists in the semi-desert,
but damage to soil and vegetation resources has been most marked
in the savanna into which they retreated. Here destruction has
been taking place around settlements for decades. forming islands
of degradation Dbevond the desert margin, rather than desert
advance on a broad front. Although there is & common belief that
the Sahara (and its easterly parts, the Libyan and MNubian
dezserts) and the Hajasthan desgerts are on the march, scientific
evidence deoes not conclusively supoort or refute the -popular
theory of the spread of the desert. However. local! dune
encroachment undoubtedly takes place.

Settlement near dry-season wells has meant that pastures could
not be rested during the rains when annual grasses set seed,
increasing the stress upen the system. This has increased the
marginal position of those herds that have remained nomadic and
which relied on the water scources and surrounding pastures for
part o©f the vear. 3Bince the herds of the nomads are more
rroductive per animal than those of the sedentaries, settlement
in arid savannas has inevitably meant a lower offtmake of milk and
meat per animal and per unit area and the impoverishment of the
pastoralists. Such losses in productivity generally are not made
good Ly rainfed farming hecause of the Thigh risk=s in growing
trops in areas of low and uncertain rainfall and ipfertiie
spils. : '
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Not~ all'“cultivators "have ° pastoral iancestors.r-Some-~farming
cormunities in the more fertile and humid, higher—-altitude areas
have long practised dryland agriculture without reliance on land
rotation or bush fallow systems. However, over the greater part
of the Sudano-Sahelian zone. bugh fallow has been the Ioglcal waY
‘of maintaining fertlllty ﬂnd reduczng weed encroachment.

In Africa. the switch from shifting or fallow systems to
semi—-permanent or permanent farming due to population pressure
and land scarcity 3is one of the most important changes that has
been taking rlace in  the semi-arid lands this century. This
process has evolved further In the cenire and .-south of - the
continent where permanent farming systems are now more common. In
the Sudano-Sahelian =zones, many types of semi-permanent farming
have replaced shifting cultivation, but only in the areas of more
fertile soils and higher rainfzll. -

For +the pastoralists of Africa, the expansicon of iIrrigated

farming in former dry-season grazing areas {(e.g. o¢n the Awash in

Ethiopia, on the Juba and the Shebelle 1n Somalia, on the Nile,

Blue Nile and Atbara in Sudan, on the Turkwell and Tana in Xenyael

has had mixzed results. Much depended on the extent to which they

were able Yo retain access to water and grazing. and ;Were:x
allocated land within the schemes. In most cases, even whare

pastoralists have settled on an irrigation scheme. they  have

preferred to retalin their livestock.

With the advent of irrigation in Sudan’'s Gezira. the human and
livestock carrving capacity of the clay plains has been immensely
inereased. Prior to canalization., the semi-desert and dry savanna
supported no more than one household per square kilometre. Today
the Gezira and adijacent schemes sustain 20 to 30 times that
numbery, many of them former pastoralists. Nownere has irrigation
allowed the intensification of land wse more than in India where
~thy jrrigated area has more than deoubled from 17 million hectares
to 33 mlllion since the beginning of the century.

There are other cases, however, where the Impact of modern—sector
development has Dbeen entirely negative and led to the eventual
impowverishment and demise of rpastoral communltiies. Surch
developments remove from +the svystem the very land which is most
crucial., that iz the Dbetter watered areas which usually are
central to the survival of livestock during the dry season,

1.2 The Highlands

In north-east Ethiopia., there is not the complex gradation of
mixed herding and cultiveting found in the Sahel, where latitude
rathkher than altitude is the significant factor. In the highlands.
the transition bhetween cultivators and pastorelists is mostly
abrupt and spectacular.

Tigrav and Welo are the most intensively farmed of =11 Ethiocpia‘s
regions with & ftraditicon of setitled agriculture that davtes hack
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at ieast three thousand vears. Family heldings now average less
Lhan oane Rheotnrasand r"""""\. '}“r‘."..'..__"‘n'ﬁ srovides Anlv shont A0 oe
“cent of human energy reguirements on average.  Chronic hunger is
“only partially ameliorated by the free distribution of relief
grain. The capacity of the 1land to sustain the population is
decreasing at an alarming rate,  especially in the drier parts.
the scene. of two major:  drought—related famines in twelve years:
with over a mllllan deaths from stervation. -

Repeated ploughing of stesp hillsides for cereals, the exposure
of bare scil to intense rainstorms and the removal of crop
residues and dung for fuel combine to cause Soil erosion on a
massive scale. Since the mid 1970s. silting of reservoirs
downstream has become a major problem, especially on +the Blue
Nile and Atbara rivers on which power supplies and the irrigated
agriculture in Sudan mostly depend. The environmental crisis in
the hightands is far more sericus than el=evwhere in semi-arid
Africa Dbecause of itz =zcale and clearly irreversible nature.
While the Sahelian vegetation would recover given a segquence of
wet years and protection from grazing. the same would not occur
in the highlands because of the disastrous loss of scil cover.

In this brief historical review, we see the close inter-relation
between economic development and environmental issues. Scome forms:
of intervention directly or indirectly cause ecological imbalance
and accelerated ergsion. At the same. time, environmental
degradation usually has an immediate impact on  economic
prospects. Hising poverty is thus a major caugse and effect of
environmental problems and increases the pressure on natural
resources as more pecple are forced to rely dirvectly upon them.

2. The Major Trends and Associated Constraints to Sustainable
Utilization of the Natural Resources

2.1 Economic : _— S
Without exception, the countries covered by the strategy
statement fall within the "least developed" classification of the
World Bank, with GNP per capita less " than US% 400. In turn, the
dry marginal aress of these countries are the least endowed with
modern physical and social infrastructure and have per gapita
incomes well below the national awverage. Thus the inhabitants of
the arid and semi-arid areas are the poorest of the poor.

Because ol poverty, isplation and the primitiveness of
communications, inter—-regional trade 1s relatively insignificant.
Peopie are unable to make ecconomic substitutions (e.g. kerosene
for firewood, fertilizer for fallow) which would amelicrate or
even forestall environmental degradaticon and dlh:nlshlng per unit
producticon and tcoctal outout.
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Over Lthe major. part of semi-arid Africa, where lakbour rather than
Innd has * heen” short supply.: farmers have been*" reluctant to
ndopt Jnnovatlans wh:ch wﬂuld produce “more-food but wauld Jnvolve
more " wWork. However, "the “shrinking- uva:lnblllty "of - land ™~
relation +to labour is generating a demand for lnnovntzcns
intended to ryaise vields per unit area. This pattern has been
noted where changing factor combinations have contributed te the
acceptance of 5011 conservation’' measures, formerly - FeJected by
farmers when there 5till remained wacant land to move tol

2.2 Poglitical

The  inhabitants ‘of " marginal areas rarely ‘carry any - political
weight and their traditicnal rights are frequently disregarded by
those at the centre who seek to expropriate rescurces for the
benefit of the urben community on whom they depend for political
support. This places further pressure on the environment.

National govermments are too preccecupied with immediate crises to
Le concerned - akout environmental issues in marsinal areas. For
example, Ethicpia's government. threatened on all sides by civil
rehellion, gives priority to military expenditure, The scarce

funds remaining for development work are absorbed by the areas -

most - likely to produce z surplus. The dry highlands reldyw: on
international assistance for their development budget. A& Simdlar
rattern occurs in ¥Xenva and Sudan. This can create regional
distorticons in the distribution of rescurces. Much of the ‘hHelp
is in the form of ephemeral, inadegquately planned projects,
hurrjedly pol together following a drought-related emergency.

2.3 Cultural

Anthropological research among pastoralists has revealed a
variety of social and cultural adaptations to the problem of
group survival in ecologically marginal environments. ™ ‘These
adaptations used to control access to valued resources at certain
seasons and limited the expansion of indiwvidual wealth ms well as
the rate of growth of gfastoral populations. Colonial conguest
and organization and post—colonial economic processes have often
capsead the breakdown of these adaptations, directly o
indirectly. )

Popular jdeas about the enviromnmentally destructive behaviour of
pastoralists, unconcerned about their animais and pastures, have
been larsgely discredited by the evidence of recepnt research.
However, such myths are not easily disposed of. especially when
those perpetrating them have a wvested interest in doing so.
Nomads are not easy to control and administer and the cultural
and political preference of the ruling elite is invariably for
the settlement of nomads, whatever the Jlong-term conseguences
for the environment.
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- Gr0up awaren&ss af the 1mportnncei of 5011 and water censervat:on
among - African rcultnvutors.wzn the:dr? savanna . is . less :well
documented, although . it certainly existed 1n thé.past. especialliy
where groups teock refuge in mountain regions  to escape their
enemies. For example, there is ample evidence of ancient land
terracing in northern Welo. Ethiopia and in Jebel Marra, western
. Sudan. . Accounts; exist of .a . tribe in south—-west Tanzania which.
hemmed - :in and . condemned tn increasing . .land ~ shortage w:th. ho
option but to cultivate the steepest slopes or starve and with no
cattle to provide manure, evolved a system of agriculture which
included crop rotation, composting, grass fallow and terracing.
In South Asirm, husbandry skills would appear to he meore highly
. developed . and . widespread..In the dry .zone  of Sri Lanka aDp
agricultural elite of north Indian ancestry executed feats of
irrigation which excite wonder two thousand years later.

2.4 Demographic Trends

Sub-Saharan population growth rates are the highest in the world.
Growth rates have increased from 2.3 per cent in 1960 to 3.1 per
cent today, despite (and because of) still high infant mortality
rates, Birth. rates and fertility rates are alsoe extremely high
and in. some countries are. increasing. See Part 1, Section 6.1.
Information about . demograrhic changes within.. the Sudan-Sahelian
zone is not easily obtained.. A number of changes are taking place:
resulting in a convergence of pecple and increasing setilement in.
the drvy Savanna, especielly  around towns, and accelerating rates:
cf natural increase..

Traditionally. nomadic pastoralism not only supported relatively
large numbers of people on the land (in contrast to modern
ranching systems). but elso maintained social contrels over human
fertility. Comparative sample surveys of nomadic and settled
porulations have revealed a significantly higher natural increass
among the latter. Of course, total population counts of nomads
are notoriously difficult, not only because they are on the move,
but also because of the difficulties of defining nomadic and
non-nomadic census calegories.

On their return to their dry—season grazing, pastoralists have
increastihgly found that wital, dry-season pastures have. been

taken over by cultivators. With. & rising populaticon in the
wetter savanna, there has heen a rapid expansion of arable
farming inte wnat Thad besn rangelands. Animal peopulations also

expanded as the result of water provision from deep wells.
The long—run impact of this trend was masked initially because
the 1950z and 1960= saw & run of wetter—than—-averase Years.

The impact of the droughts of the 70s and B0s on human and animal
ropulations will never be precisely known. When drought
threatens, pastcoralists norme!ly move their animals promptiy to
less stressed pastures rather than sell them at throwaway prices.
or allow them to die of starvation. Howewver, during the most
recent droushts in  the Sahel. Sudan and the Horn of Africa.
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hundreds_  of thousands -of. Paﬁﬁqral_fgmilie5: have lost.. their
animals and have been forced to seek their livelihood elsevhere.

The number of pastoralists who have Dheen are able to return to
their former livelihood when conditions recovered 1z not known,
nor is the rate of expansion of those who manage to remain in the
system. It is. however, well established that nomadic herds have
demonstrated a remarkable capacity for compensatory gain “and
rapidly recover to take wup the slack created after wvegetation
recovers from drought. Annual growth rates as high as 26 per cent
per vear, leading to a doubling of cattle numbers in three vears,
are possible for & few venrs after the end of a drought given
plentiful food -supply. Higher rates are possible for sheep and
goats, A '

Reliable demograrhic data for the dry highlands of Ethioria are
also lacking. No census has been undertaken due to the
protracted civil war. However. it . iz well recognised that the
northern highlands have been the principal source of migrants for
the agricultural coleonization of the south and west for at least
a hundred vyears. Government—-planned resettlement of famine
victims started in the 1950s. This reached a peak in 19B5 . whan
 some 500 000 people were regettled in Western Ethiopia. 370000

from Welo Region. At the same time, half a million are believed=w
to have died from starvation within the drought area, at. least

250 00D from Welo, the population of which probably declined from
3 6 million to 3.0 million Dbetwsen 1984-B5. Even with . -this
dramatic decrease, Welo is unable to sustain its population . and
is expected to import cone third of its grain regquirements in
1988. Without an improvement in farming metheds, soill erosion
will continue apace and environmental degradation will -be rapidly
extended to wWestern Ethiopia by the settlers.

2.0 Insecurity

Secessionist wars in the Horn of Africa and insecurity in the
frontier regions of Sudan periodically interrupt the traditiconal
migrations of pastoratists and can lead +to undesirable
concentrations of steock in the more secure Areas with conseguent
over—grazing and settlement arcund water points. Although these
events, which imply a return to the situstion which prevailed in
the Jlast century. may allow the recovery of wvegetation 1In
insecure areas, irreversible damage can be caused arcund refugee
settlements. An extreme example of this type of destruction can
be observed on the Baluchistan frontier with Afghanistan which
has received over a million refugees since the Tussian invasion
in 1979,

In additien to diverting hard currency f{and akle-bodied men) to
support military operations. centinuing instabiltity prevents anvy
progress being made with rethiabilitaticn and development In most
of Ethicpia's northern highlands.
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3. Prﬂhlems and Issues Reiatlng to Develapment Interventlons

3.1 Management of Plant Biomass

in this section., we examine the ecclogical problems and issues
associated with the management of vlant biomass in the semi-arid

tropics. The treatment follows an- ~evolutionary path. -from

extensive to intensive systems, that is’ from range management’ nnd
improvement to "arable cropping.

3.1.1 Range Management and Improvement

The main issue relates — to whether or not range management,
nermally understocd,  is relevant to  the pastures of the
traditiconally managed herds and flocks., Most modern knowledge
aimed at improving traditiconal pastures has come from the USA
where lahour-exiensive ranching systems are emploved in- the
raising of privately owned animals en private land. Medern
systems invariably require the subdivizion of land into fenced
raddocks and its allocation to individuals or small groups.
Supporters of ranches (at the naticonal level or in aid agencies):
usually Jjustify intervention on ecological - grounds {e.g.. that
rangelands are suffering  severe and rapid deterioration-as a
result of overgrazingl). and/sor on - economic grounds {e.g. higher
offtake and financial returns). '

(a) Rotation of Pastures

Both range sclentists and pastoralists recommend rotation: i.e.
altering the +timing, length, and succession of use - of a
particular area of range. Whereas scientists emphasise the
beneficial effects of rotation on the wvegetation, pastoralists
Put much more stress on the Denefits to livestock or on negative
environmental {e.g. mud and tsetse flies) or on political factors
(tribal raiding or conflicts with vultivators) or on eguitable
distribution of grazing (e.g. arcund permansnt water supplies).
Further, pastoralists. closely herd their stock. making the best
use of avallable labour and grazing.

{L) Other Range Improvement Activities

One or several of the following activities can improve range
condition in semi-arid econditions:

Vegetation improvement:

bush clearing: hay making;

planting, seeding with selected species or wvarieties;
burning to reduce bush infestation:

burning to repiace rank hay with flush of nutritisus grass:
application of herbicides.

T B B I
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" levelling, contéiring.” to reduée rumoff; I I T TS
scarifying to reduce run off: .
. application of chemicals (macro and micro nutrients)

LOe
R

(LI

Their technical relevance will depend on the extent to which they

" improve (diréctly or indirectly) the use of water, the scarcest

resource. Their economic ~ relevance will depend on the extent to
which thosz who make the investments are in a position to reap

the benefits.
Ic}.ther-Supplies_qs_un_!nstrumgnt'in Range Management

The development of water supplies should be cleosely connected
with range management because access to water is a key factor in
controlling access to pasture. Water engineers stress the
following:

* New watering points (boreholes. dams, ponds) can permit the use
of fodder that would have otherwise been unused. ' -

* It is possible to close down pumps to relieve grazing preSsure

during a particular season. _ o
* New facilities can be designed to supply a limited number of
animals in Keeping with the estimated range carrying capacity.

* Water from deep boreholes (e.g. the wast Nubian aguifer in
Sudan) is. not subject to annual or even secular wariatiens in

rainfall. ==

But the reality is socmewhat different.

The environmental problems associated with water provision are
wall known. The semi-—desert areas of short annual grassland, are
suitable for wet season grazing cnly ané »7ll not sustain animals
during the dry season, hpwever much wate:r is provided. When the
wet-ceason grazing is exhausted, they move to more humid areas
where grazing {(perennial grasses) and water are more plentiful.
either from wadil beds or drilled or dug wells. At this time of
the vear, it is normal for pastoralists to suspend migrations and
corcentrate around one point. This inevitably results in & =zone
of destruction ({(“"sacrifice area") within a radius of about one

kilometre. In times of wacute drought, it will extend much
further. Provided the area is rested during the subseguent dry
SEASOT. longer if necessary, the vegetatlion will recover. In

practice, Thowaver, it is difficult for watering points to be
rotated in this way. Both pastoral groups and peorle whe setile
around the well inevitably press for the watering point to be
kept open.

Social problems arise due to a failure to invelve the pacstoral
community in the planning of the water develorment programme and

..



through choice of inappropriate technology. Because of economies
of scale ‘associated with T'construction. the water supplv cerpacity
of installations is often +1oo large. THis attracts  large
concentrations from mwany ~ different groups and creates
insurmountable difficulties for the operation of the supply by
the community. The technology is also frequently dependent on
trained mechanics and imported spare parts, beyond the capacity
- of . local people., In consequence ' the operation” and maintenance
depends on government emplovess or contractors whe find it
difficult to discriminate between local srours and outsiders or
to resist pyblic pressure to Kesep the well open when it should be
closed. Whereas traditional labour-intensive watering methods
served to restrict herd size, motor-driven pumps encourage
individuals to accumulate large herds. Thus traditional income
redistribution mechanisms break down,

(4) Drought Reserven
Traditional pastoralists invariably have a number of drought-—

avoiding strategies which hawve been evolved to increase their
chances of surviwval. These include: bullding up herds during

good vears for sale during bad; recilprecal arrangements. for the |

temporary transfer of certain types of stock to kin outside. the

neighbourhend; prior. agreement - with other : groups to move into .

their rangelands and have access to their  water points: - etc.

From time to time, range scientists: have proposed range
reservations for holding  animals during drought, cutside the

affected area. Again, such s=schemes msre likely to involve an
investment {(e.g. iIn water supplies, fencing., staff) which would
be hard to reccocup. There 'is also the issue of oprortunity cost:
grazing and useful cuiput foregone 1In yvears when the helding area
iz not used. '

In the Kadumna area of Nigeria, I[LCA have Dbeen working on the
introduction of “"fodder banks" which are reported to give milk
vield and fertility sains comparable to those previously obtained
by using expensive concentrates. Fodder banks consist of small.

densely sown stands of Jegumes [Stylosanthes) grazed during the
long dJary =eason when fodder iz not only =carce but of poor

gquality. Animals are concentrated on the land before planting Lo

break up the s0il, weaken the existing grasses and provide manure.

needed for gogod establishment and vigourous early growth., Some
supervhosphate is used to start the legumes. It is not vet clear
how the svyvstem will fit inte the sedentary and transhumant
grazing systems and whose animals will benefit.

3.1.2 The Improvement of Integrated Crop and Livestock Systems

In the semi-desert and dry savanna, traditiognal crep  and
tivestock manacement systems are bBoth complex and eoloesely
integrated and poised in delicate balance with the environment.
Cropoping yields & lower return teo labour than herding and carries
a higher risk,., but when carried out in conjunction, the two modes
are mutually re—inforcing.
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'For example, -.in Bay . Regicn.: Somalia, pastoralists grow  a dual -
purpose (forage and grain) sorghum variety within a bush fallow
system. Livestock are retained mainly for milk and fed on crop
by-products and range plants. The feed supply from crops is more

gensitive than range to the . amcunt and distribution of rainfall.

- In good .- seasons when.the . crop iz heavy . and the water in ponds

remains longer. the animals are retained close to the homestead.
In dry vears, they may remain in distant range areas. Ay
cultivating cereals, the heousehold can minimise the sale of milk
and breeding stock and maximise the growth of the. pastoral
enterprise, an importent consideration fellowing a bad year with
stock losses due to drought-or disease. . -

Adverse factors leading to breakdown of the system:

— expropriation of land for mechanised crop production:
- autonomous growth in population .leading to land scarcity:
— in-migration of cultivators from sub—humid areas.

Problems and issues: Most propesals from outside agencies, which
aim to overcome the above factors, usually involve someriway of
arbitrating between the cultivators and the stock keepersion the
basis of land use planning. Implementation invariably reglires a.
level of planning and management which is bevond the capdclity of”
the local administration, In an attempt to produce replicable
madels, arbitrary assumptions are made about crop:fallow raties
which fail to accommodate variations in land capability and the
different capacities of individual households. Complex indigenous -

gystems are difficult to model and reproduce.
3.1.3 Agroforestry Developmant

Agroferestry has been defined by Gunnar Poulsen as "an integrated
land—use system which combines crop farming and/or  animal
husbandry with the growing of woody perennials. It aims at
satisfying the Dbasic production needs of the user of the land
while ensuring sustainability through the upkeep of an
ecologically well balanced structure”. In other words, it aims to
rprovide a substitute for traditional land rotation systems which
are no longer possible due to changes in people:land ratiocs and
the consequent breakdown of the bush fallow system. Agroforestry
pptions include: alley cropping with multi-purrose (soil
enriching and conserving., forage. fuel} species: enriched fallows
(fast-growing legumes): live fences.

The above definition starts with the essential components of the
land-use system and how they should fit together to produce the
ideal crop/tree interactiens. It has been criticised as being too
thecretical, not enough attention being given to the real life
situation of farmers, particularly the scarcity of labour and
land and individual household reguirements. It describes a lana
use system which 1is gquite different from that actually found on
farms. A less ambitious definition would ke simply "the planting.
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_of trees on _farms", stm—tmg,__ not with. the ideal, . but with what
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3.1.4 The Development of Arable Cropping

- The growth cof population is a major factor stimulating the
j:ntens:facatlan of land use’ by shortening the fallow period,” but
" the capacity of " the modified farming systems to supply the “food
needs ¢f a much higher populaticon has greatly varied. Indigenous
ad justments inciude the mixed cropping of cereals and legumes,
supplementary irrigation, manures, “in and out" field systems and
changes in land tenure from uncentrolled to controiled access.
These develcopments have enabled creopping to vontinue longer than
previously, but net all sojls, least of all low-nutrient sands,
can sustain intensification of the cropping system,

Specific problems confronting rainfali—dependent arable farming
in dry tropical envi;onments are:

* the inherent uncertainty of tropical rainfall patterns;

¥ the bulk of rain falls as heavy showers and much may be lost
.due te run off: the remainder falls as 11ght showers which add
ncth1ng to ground water storage:- - ' _—

* moisture deficits at critical " stages of: growth can seriously
reduce grain yvield; '

* weeds at early stages of plant growth compete for scarce
reserves of moisture and nmutrients:

* only the earliest planted crops benefit from the flush of
nitrogen which accompanies the first rlanting—rains thus
accentuating the competition between food and cash crops for
labour: '

Y organic matter levels are always low, except for short periods
after harvesting or masnure applicatiocn:

* responses to fertilizer are highly variable. often minimal and
net reliably economic; : '

* severe labour bottlenecks cccur at planting and first weeding
especially at  the drier margins ~where planting may only be
possible for 2 to 3 davs after a suitable rain.

There are 2 number of management practices which can reduce the
risks associated with the above problems. Many of the practices
recommended by agronomists emerge from a study of indigenous
responses {e.g. planting iIin water-receiving sites. appropriate
choice of indigenous crop and wvariety. timing of planting in
relation to moisture availability, adiusting planting population
to amount of moisture available, mixed cropping}.
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—.More - recently. dryland fnrm:ng technlques frnm Austral:a ‘have

z received -attention: bare -weed—free fnilows ‘mulching: “with'crop”

residues ' for soil and water conservation” and “to reduce  soil
temperature, contour and tied ridging on clays., However, many of
the techniques are dependent on .improved.tools and machinery.
heyond the reach of smnl] farmers._. .
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'3 2 Hnnagement of 50113
3.2.1 S0il Fertility

Whatever systems may have been evolwved by gultivators in the past
to maintain fertility, they frequently breakdown under continucus
cropping in a semi-arid climate. The exposure of the so01l to
intense rainstorms, tillage and harvesting remove the organilic
matter faster than it can be replenished by decomposing plant
material. Organic matter is essential for binding soil particles
into aggregates, the arrangement of which determines soil
structure, allows root  aeration, water dnfiltration and
protection of scil particles and nutrients from erpsion.

. Loss of structure is reported toe be ftaking place even ::on the
owvertiscls (black cotton soils} of the Sudan clay ,planns .
previcusly classifijed as "permanent cultivation” seoils. rht the -
cther extreme, over much of the Sahel and in the Horn cf hirlca
there are weak, windblown soils derived from granite whichg; under
a climatic regime of short rain and long dry season. may require
22 ¥ears Lo regain & brief fertility for two or three vears of
cultivation. If livestock are +to provide the guantity of manurs
necessary Lo replenish the store of nutrients and organic mattier
removed by crerrlng, forage and fCodder crops . {including
iesuminous shrubs) must be grown. Agronomists have vyet to
discover foddsr c¢rops well-suited to the drvy areas.

0f the major plant nutrients required for growth, potassium is
commonly found in most soils of the dry tropics. but phosphorus
iz wvery coften deficient and a major limiting factor for crop
production. The guantity of nitrogen in dry tropical soils varies
enormously and is  highly mobile, It shows large seasonal
fluctuations in availability to plants. There 13  usually a
"flush" of nitrogen with the first rains. For many decades,
African farmers have been told by agronomists what they already
know, namely that early planting coutvields late planting, but
there is a limit to the amcount of land that can ke planted in the
brief t1ime they have available, especially if cash crops are
competing with food crops.

3.2.2 Reclamation of Degraded Land

The reclamation of stock routes, severely degraded wvillage and

town perimeters, etc,. 1s ogften necessary to prevent further
damage to both rpublic and priwvate land. Exclosure and soil
tonservation works (cut eoff dreins, terracing. plantinog. etc.d

may ke necessary. Technical solutions sre usually  not the major
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and participation are essential. This has been forthcoming for

tree planting to control dune encroachment where 11 threatens

high-value irrigated  land and settlements. In these

circumstances, communities have found a common purpose (e.9.

along the - Nile in - Northern Region. Sudan). Such projects arer
vsually dependent on strong local leadership and Cdnitiative.
Rarely can they be replicated on & large scale.

_3.3 Managemsnt of Water Resources

3.3.1 Watershed Management )
The erinciples are well Known. Mountains, hill ranges,

escarpments of plateaux serve to force up approaching alrstrexns

to cooler altitudes at which their water wvapour condenses as
rain. These features of the landscape are comnonly source areas

for stream flow. To ensure that streams discharge as long into

the dry Season as possible; that lowlands are not flooded by

torrents from bare mountains: that hydraulic structures are not

filled by deposits of soil and gravel washed down from the hills,

it is necessary to protect watercatchment sogils from tftree

clearing, grazing and cultivation. This problem occurs on 2 vast |
scale. in the - catchment ¢f the Ganges in . the Himalayas, with
dizsastrous consequence for those downstream in Bangladesh. The

dilemma is repeated on a lesser scale throughout east Africa and
Ethiopia.

It is difficult teo explain to subsistence farmers who see
reservation as= a denial of their traditional rights to grazing
and cultivation. Their marginal economic sityation does  not
incline them to show interest in the fate of others living
downstream:; they d4g not Know or care. about the importance of
regulated flows of clean water. Flanning, implementation and
follow-up needs a  strong technical capability. political
commitment and popular support. The last-mentioned will often
require the payment of ‘cdmpensation to those upstream.

3.3.2 Irrigation

Irrigation allows both crop nufrient =ané moisture to be provided
in a contrelled and measured way. enabling cropping to continue
on the same lapnd for many years without reduction in vield or
cojl fertility. With the growing sophistication of water supply
technology {drip. overhead sprinkiers, etc.) and the adcpticen of
new rrops and production technigues, increasing humbers of pecple
cen be supported from limited areas of land. In theory. a well
desiorned and maintained system can offer sustainable . rural
1ivel ihoods and the greatest opportunities for producing food. In
practice. however, there has often been =& large gap between
Predncted ard realized returns. particularly in Africa.



The wery recent history Gf Jrrigation in tropical Africa
contrasts with. -over three -thousand - -Yenrs :of.. experlenceh in. Asia
where scme 2% per cent (55 million ha) " is fully or partly
irrigated. RAccording to one estimate. it could reach 30 per cent
of the area in the long term. On the ¢other hand. only very
limited areas of tropical Africa are irrigated. 0Of an estimated
. potential of 60 million ha,. only 8 million ha have been deve]OPEﬁ
.. g0 far- 1.5 m-ha in Sedan.: -.:r.0 90 L smreraar . - -

In the 60s and 705 irrigation development dominated the planning
perspective of national governments and &id agencies. Dboth 'in
South RAsia and Bast Africa. Official investment was channelled
into - mmbitious and expensive projects. Development costs per
hectare averaged US$20.000 (current prices) and escalated ocut of
all proportion to the returns possible from drrigated crop
production. The indirect costs have also been high as a result
of:

* the exclusion of nomads from dry—-season grazing;

* the need to resettle farmers from reservoir areas upstream;~.J
* the clearing of wvaluable riverine forest; -
* the diversion of water from users downstream: =0 5570
* and the neglect of the rainfed areas.

Froblems with irrigation =chemes arise from::

* inadeguate feasibility surveys of physical resources (solls,
topography, hydrology):

* gver—-obptimism about the rate of development. crop vields and
intensities,. cropped area, prices and economic rate of return:

* delays in construction (design pronlems,. chorteages of equipment
and materials, local opposition):

* shortages of trained staff and excessive dependence on
expatriates for design and implementation; -

* inadeguate attention to downstream (farm level) works,
ineguitable distribution and low system efficiency. inadequate
drainage leading tgo waterlogging and salinity;

* resistance by farmers to central autheority and control:

* the false assumption that farmers will be akle to move rapidly
from extensive rainfed farming to Intensive irrigated farming
often with unfamiliar crops, inputs and machinery:

* lack of resources for operation and maintenance.
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This technigque is traditionally used by . a number of farming
groups in Sub-Saharan Africe including the Turkana in Kenva where
the annual rainfall averages about 200 mm. The pastoralists plant
sorghum  on small - water—-receiving sites. - often surrounded by a
heavy thorn barrier which helps to ¥trap surface = flows =and
increase infiltration. The planting is speculative and involves
little labour, which is principally used for tending animais.
Since the 1960s, both government authorities and missionaries
have attempted to improve. local water-harvesting techniques with
methods developed in the Negev - Desert. Labour - is provided . by
destitute pastoralists “paid "in food grain.  Twe basic structures
have heen tried: lewvel basins and semi-circular bunds on slopes
not exceeding 3 per cent.

Many of the problems encountered relate to the system of
focd-for—work and the uncertain ownership of the site and any
crop it might ecarry. Others relate to problems of design and
location: many were swept away within the first season. Simpler
technigues, inveolving the ranging of stones aleng the contour,
have been promoted by Oxfam in Burkina Faso. - '

In both cases, the. role of the donor has been to build on local
knowledge, to train personnel and help to develop the technigue
with experiences gained elsewhere, The contributicon lies. in
technical adwice and training and, in the case of Turkana, food
logistics. Like s0il conservation work and tree planting,
water-harvesting is & common component of FFW programmes aimed at
rehabkilitating people and land @ impoverished by drought -and
over-use, They can be justified in the long term if they help the
population towards regaining their independence from food relief.
However, unless the pastoralists begin to copy and build the
structures themselves spontanecusly, as has happened with farmers
and the permeable rock bunds in Burkina Faso, rainwater
harvesting cannot be ¢ounted a success or a uszeful innovation.

3.4 OCeccurrence and Management of Diseases and Pests'
3.4.1 Crop Pests and Diseases

The semi-arid areas of India and Africa suffer from migratory
resta (e.g. desert Ipcust, African army worm, gquelea bird)
capable of devastating crops over . a wide area. The desert locust
has been the subject of international research and control
measures for several decades. Similar advances have recently been
.made with the contrel of African army worm which causes losses of
pasture - and cereal crops. The contrel of migratory pesis
consists of prediction and monitoring of outbreaks so  that
prompt cantrol measures can be aimad at breeding areas and used
oenly when necessary. In these circumstances, the spraving of
toxlc chemicals (organochlorines) . is tolerated in view of the
hizstorical sssociation between locust swarms and femines.



_Few crops, escape from . the diverse, range  of pests and diseases

“hormally. pPresent’in *T fields Tand grain “Stores. Attacks. céf.be "

severe seasonally with a virulence  that can - result in “almost
complete crop loss. ©Of great importance are downy mildew of
millet., the ergot and smuts of millet and scorghum, the stemborers
of sorghum and maize, . the viruses and blights of legumes, the
' rosette disease of . groundnuts and the bacterial Dblight and wilt
of cotton. ~Together they may result in 25 to 75 per ceni losses
depending on location and season. Losses do not end at harwvest.
Their incidence depends on the storage technigues employed by
farmers. Weeds competing for water, light and nutrients reduce
vields and some parasitic weeds {e.g. Striga) cause stunting of
'host plants with sévere loss of grain. a '

However. farmers are not totally defenceless as they have ewvplved
a number of . technigues to reduce crop losses, especially in
storage. Furthermore, indigenous varisties of crop plants have
broad genetic base and therefore a wide spectrum of resistance to
endemic pests and diseases. '

The initial enthusiasm with which the first modern insecticides
(the chlorinated hydrocarbons) were greeted in the 1940s :iand 30s
has long since begun to wane. due te the resistance develdoped by
so many pests and the dangers of poisconing the whole envirgnment.
The aim is now teo control pests by cultural and biological means.
The most promising aspect of cultural contreol is the development
of resistant wvarieties of crops, but there is a lony wav to go
pefore these will become available to subsistence farmers . in
remote areas. '

For the foresesable future, it would Dbe unrealistic to assume
that chemicals, environmentally acceptablie or not, will provide
sojutions +o crop protection problems af subsistence farmers;
they are unlikely to have the money to buy them. In any case the
infrastructure does not exist to distribute them or to instruct
farmers in their use. In these circumstances. the work of plant
Breaders will be crucial.

3.4.2 Livestock Peste= and Diseasesn

Disease and parasite constrainis on the productivity of livestock
are worst in Africa. Not only is a large mrea of the continent
infested with tsetse flies, but there are a larger number of tick
horne diseases than elsewhere, including East Coast Fever wnich
only occurs in Africa.

On the drier margins of the savanna. the incidence of pests and
diseases is lessened (a) by the acguired resistance of stock to
enzootics (e.g. foot and mouth disease, ECF) and epizooilcs
(rinderpest and contagious bovine pleuro pneumoniz}. (b} by the
traditional herding systems which help to reduce the sprezd of
infertion, and (¢} by the dry conditions which are unfavourable
for some important disease wvectors. Camels, which occupy the
desert fringe, are noted for being reletively free of diseases.
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Within the drier ﬁargins,'disease -outbreaks tend to occur when
the herds and flocks are already under stress through lack of
feed and when crowding around the remaining waterpoints. Although

- Momads__ are better, able to . escape when  disease threatens than

sedentary stockkeepers, they are more — wvulnerable when disease
does strike. Outbreaks c¢an result in the comnplete decimation of
their herds and in starvation among the people who depend upon
them., as happened in Africea during the rinderpest outbreaks in
the late 19th and early 20th Centuries. 2 more recent example of
the Iimpact of disease was the outbreak ‘of contagious caprine
pleuro pneumonia among the Turkana small stoék 3in 1960 which
hastened the movement of the nomads into relief camps. Fagually
exposed to the ravages of disease are the cultivators who depend
on draught animals. The great Ethiopian famine of 1888-92 is
believed to have been triggered by an outbreak of  rinderpest
carried by animals imported from India by Italian merchants.

In view of the threat of epizootics, in particular, government
apthoritiss have long favoured +the vaccination of cattle against
rinderpest. Despite the JP 15 campaign of the 1970s, the digeasze
appears to be on the increase-and outbreaks have been recorded in -

the 1980=s in the Sudan, Ethiopia and Somalia. Some would argue"

that epizootics are nature's way  of coping with overstocking:
similarly, that the +isetse flv serves to preserve range for

wildlife, However. this is not an argument which finds favour
amongst stockkeepers or their govermments. Somalia which has few
alternatives to stockkeeping is currently mounting a campaign of
aerial spraving against tsetse in the southern rart of the
country. A major incentive for the govermments to control
diseases are the import controls on diseased stock imposed by the
rich countries,  e.g. Saudi Arabia. the Gulf states and the EEC

countries. Veterinary services are further discussed in Section
4.2.4. :

It-is worth noting that. beoth in relation to crop and animal
diseases, no data are available for etonomic losses because the
information on which such assessments can be made is not being
adeguately collected. This mekes it difficult to plan and
evaluate preventive measures. :

3.5 Production and Use of Energy

2.5.1 Biowmass Fnergyv

There are many chiables affecting the supply of and demand for
biomass energy . (firewood, charcoal, dung, erop by-preoducts) and
hence the cost and per capita Consumption. Itrportant factors

include the following-

* per capita Iincome and use of "modern” fuels:
* density of settlement (urban or rural):




* climatic conditions (e. g need fcr space heatlng in the
highlands: growth and replenishment rate of vegetation}idi~i -

* duration and history of settliement and the degrae to which the
natural wvegetation has been cleared;

* standing reserves on common land (much less important in South
Asia than Africa): .

* thermal efficiency of cnokzng}heatlng technology,'

.* dietary/cocking:patterns. - - SR ;o

The removal of bicmass from the ecosystem for combustion depletes

the soil of nutrients and its capacity to store water (for plants

and %o prevent. leaching) and to replenish the crop/vegstation

. cover, -thus .- exposing - the s0il-. to erosion by the  physical
elements. -

The first step is the removal of timber, either for firewcoed or
ronversion into charcoal. In Africa, fuelwood and charcoal is a
by—-product of the eclearing of communal land for cultivaticen. The
clearing of forest sclely for charceoal Dby urban ceontractors,
however. is an accelerating problem wherever feeder roads provide
access to the savanna woodland. In  South Asia, firewood .and
charcoal are produced mostly from private or from..Forest
Department land. -in India. oo

. L :
The next rhase down the eneray ladder is the use of agriciiltural’
residues (dung and crop bv-products). The envirdhmental
consequences will wvary according to the chemical and phvysical
properties of the soils. the climatic conditions and the type of
biomass removed. " In heot dry climates, the bDbreakdown and
incorporation of organic matter f(e.g. millet straw, dung} in the
scil has to await the rainy season. In the meantime, residues can
be carried away by the wind or washed away with the first storm.
Thus, the use of residues for fuel may not necessarily be at the
cost of the next harvest, especially if these harbour crop pests,
and if the ashes, rich in potash and phosphate, are returned to
the soil. The main threat to the soil is in situations where
residues which were previously recycled are being used as fuel
instead and where the dangers of scll ercosion are great due to
steep slopes and high rainfall intensity (e.g. in the Ethicpian
Highlands and the hills of northern India and Pakistan},

A= the costs of fuel sources increase, reople are obliged to
adapt their heatingscooking technigues to increase the efficiency
of fuel use. The economies achieved can ke gquite surprising;
efficiency can ke increased by a factor of four or five.

The succes=ful planning of external Interventions te increase the
supply of fuel, either directly:

* agroforestry.

* village woodliots,

* improved management of natural forest for sustained vyield.



or indirectlw.--.

* fuel-saving education.
* fuel-saving stoves,
* biogas digesters

requires a detailed understanding of the domestic  fuel econoiny
and its linkages with subsistence production. gender variation in
rights of access to land, agricultural residues and forest and
other socic—economic factors. such as the division of labeur
within the household. A wgood technica! understanding of the
potential impact of new technclogy on nutrient cycles and organic
matter levels in the farming system is alsco needed. Awareness of
this necessity has invariably been inadequate and vsually gained
by denors only after the event. -

To the multivariate nature of the biomess problem must be added
one further difficulty, namely that of “simultaneity of end use”.
For example, the traditional three-stone fireplace can be managed
to simmer or boil a pot of water. provide space heating, kesp
down insects, dry grain-in the rafters. provide a . sorial focus -
and light. Against the benefits from an "improved" energy-saving.
smokeless stove, must be measured the costs . of cooking . .in the-
darX in a cloud of mosguitoes. - Similarly, trees " provide poles
for house construction, fodder, fruit, . shade as well as off-euts
of brushwood for firewood, cnce these other needs are satisfied. -
A planting programme aimed solely at the supply of firewood is
unlikely to receive popular support.

Villagers®' low awareness of the firewocod problem contrasts with
that of townspeople, Many would argue that the firevwopd crisis
relates to the area which is accessible to towns and that the
best way to resolve the deforestation problem would be to
concentrate on finding alternative energy sources feor urban
dwellers - :

3.5.2 Mechanical Energy..
{a} Animal Draught

In South Asia, the wuse of bullocks and draught Power is an
essential part of the farming system. but in the Sahel. despite a
long tradition of wusing oxen. c¢amels and donkeys for riding and
for pack, people have been slow to harness their animals for
tillage. Cultivation is done manually wWith a hoe. Humerous
attempts to introduce animal draught to overcome the Jabour
bottleneck at weeding time have met with limited success. This .
reluctance no doubt relates to the difficulty of  maintaining
working animals over the long dry season and getting them into
good ctondition at the beginning of the rains when forage has been
scarce  for several months. In this respect, camels are less
vulneranle than cattle,



- 45 -

essential for preparation of the--heavy scils of the plateaux and
peasants without theilr own pair are obliged to borrow against
their crop. Lack of draught animals 1s the most persistent
problem affecting a vast number of farmers. During drought, when

~both grain and forage are exhausted, oxen may have to be scld in
order to purchase grain. Restocking " of work oxen is an essential
component of any drought-recovery programme.

Many unsuccessful attempts have been made DLy researchers to
improve the efficiency of the traditional! two-ox wooden plough,
the centuries old maresha. a simple tine instrument constructed
of wood., An attempt to develop an alternative one—ox traction
system has recently Dbeen abandoned by ILCA. I1t" was accepted
that, if single—ox traction had advantages over a pair, it would
have emerged as the preferred system over the 3000 vyears that
animals had been used for tillage in the highlands.

{b} Hechanizaticn

Farmers have been guick to change from manual to animal power or
from animals to engines when they have seen a clear advarntage in
doing so. An example is provided by +the rapid substitution of
diesel-powered pumps for the ox—powered saditias on the ir¥igation
schemes of northern Sudan in the late 1%960s., M=chanical pusnps for
drinking water supplies have proved much less successiwmdl where
the regponsibility for maintenance has remained with government.

In the dry savanna where the timing of cultivation to suit soil’
moisture conditions is crucial, governments and doneors have been
stronsly drawn to the idea of large-scale mechanized schemes for
oilseed and cereal production. The ill1-fated Pritish groundnut
schemes of central Tanganyika were an early exampie and there
have been many since. In few instances has it proved possible to
ectablish an economically viable and sustainable farming system.

One possible exception are the mechanized crop production schemes
on the clay plains of east—central Sudan, which extend into the
more humid savanna. These s0ils thave proved ewxceptionally
durable, both under irrigation and rainfed agriculture, despite
the worst fears of the environmentalists. Nonetheless, mpechanized
farming has become a favourite target for crities of Sudanese
agriculture,

3.5.3 Ranawable Scurce= of Ensrgy other than Blomase

Of the renewable sources, hydropower for electric turbines is by
far the most important  in north and east  Rfrica, Howewver,
elactric powver Jlines usually by—pass rural communities on thelr
way to the urban centres.

Althoush solar power for limited demand ({about 1/2 Xilowati)
provides energy to remole pleces more cheaply than building power
lines, its applicatien is limited by technicel complexity. Solar



power ~ is-confined - to powering - batteries for . radioc telephones.
refrigerators, .etc.... issued. to & . Iew. instituticinal users
(hospitals, wveterinary clinics., etc). Despite early optimism,
solar powered pumps ‘have vyet to obtain widespread acceptance due
to cost and complexity.

Wind pumps . must bhe. .adeguately maintained  for long  service and
reliable performance. They are frequently used by institutions
for water supply and irrigation. but they are toco expensive for
the small farmer and tend toe suffer from the usual problems of
mechanical eguirment - dependent on imported materials and
components. ;

4. Legimlative Framework and Administrative and Financial
Support

4.1 Constraints Related to Land ERights

The customs and laws regulating rights of access for hunting and
gathering, grazing and cultivation greatly influence the method
and iptensity of land use. Any environmental strategy has to be
worked .out within the framework provided by:these customs. and

laws. Ideally, .they. should foster the prudent use - of  “land

resouUYrCes.

There are great differences between the semi-arid areas onf South

Asia and those in Africa where access to much of the land is
relatively uncontrolled and where there 1is a strong tradition of
moving on “once the fertility of the land is exhausted. Whilst
this option remains open, land registration 1is unlikely to be
. accepted. Where registration has occurred, It has invarisbly
resulted in landlessness for some and has frequently ignorerd
women's rights. '

2.1.1 Grazing Rights on fhe Flalins

The semi-desert and dry =avanna of the Sahel, Sudan. Kenya and
the Horn of Africa. occupy Irontier zones. They 1ie Dbeyond
effective national territory and are far removed from the centres
of national government and law enforcement. Factoralists move
across national frontiers. mostly unhindered. The situation today
is undoubtedly more chaotic than it was in  the colonial pericd,
when admipistrations took tribal boundaries as given and left
iineage and clan groups to police them and maintain them.
Boundaries encompassed the grazing and dry-—season water resources

of the group, though reciprocal rights to access between

neighbouring groups were a standard part of risk-gpreading
stratecies.

in the post—Colonial periced. this system has fxllen apart as 2
result of a deliberats policy to break “trirvalism"” and the power
of tribal leaders, pressure ¢n resources created by the expansion
of cultivation in the srazing areas and the scarcity of grazing
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and water during the droughts of the '70s and '80s.
4.1.2 Cultivation Rights on the Plains

In semi-arid Africa, just as the grazing regulations have brcken
down so has the administration of cultivation rights. In Sudan,
for example. until 1971, usufructuary rights to land away from
the Nile and the towns were recognised and administered by
sheikhs and omdas (the native administration). 1In that vear,
following a leftist coup, all unregistered land was declared
government property. Its administration was placed 1in the hands
of town-based rural councils mostly made up of government
officials with little knowledge of the rural areas. Thersg were no
affective means of ressclving land disputes and there wWag =&
free—for-all in which the rich and powerful triumphed. In 1983,
an Islamic law readmitted usufructuary rights. However, since the
fall of the Himeiry government, it is not ¢lear 1f the 1383 law
has heen repealed nor whao is responsible for land
administration.

4.1.3 Agrarian Reform in the Ethicpian Highlands "
In total contrast is the land tenure situation in those parts of
the EFthiopian highlands controlled by Addis Ababa. the seht of a
highly centralised, revclutionary socialist govermment. Prior to
the 1974 Ethiopian Reveolution, the most frequently cited problems
contributing to Ethiopia's agricultural underdevelopment were
structural in nature. In the south., these mainly ingcluded the
feudal land tenure system characterized by the absentee landlord
and insecurity of tenure. After 1974, agrarian reform distributed
the land *o the tillers. Peasant associations were established
and recognized as the feocal bpoint of developrment and local
organization. This led to the expectation that the develobPment
potential of the peasants would be unleashed.

Howewver, in the absence of capital, farm inputs and other
supporting services, the, first effect of the agrarian reform was
to reduce the amount of grain Foing into the towns: the abolition
of larndlords dramatically reduced rural-urban trade. Therefore,
in 1978-79 further directives were given for the establishment of
service and producer cooperatives, for channelling inputs and
outputs and for collectivising small farms. The raticnale for
this was that little could be achieved by the hal f-starved and
impoverished peasant working on oné hectare.

These chapges had a number of effects. They re-introduced
insecurity of tenure for the peasant who could be swepl up into a
collestive at mny moment. It led govermment and party cfficials
to beliave that family farms could he transformed into
large—-scale mechanized collectives and it frightened off western
donors who believe that small farmers with access to inputs and
fair prices heve higher levels of productivity per unit arsa than
large collective farms. Thus *he agrarian reform which promisec
so much has run into the sand.
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4.2 Constraints Avising from Lack of Supporting Services
Semi—arid areas are characteristically remote from the capitsal
and from where most educated people. wish to be. Govermment
services -are netoriously poorly -staffed and underfinanced.
Officials ~are: invariably marconed in' their offices without
transport and fuel. When they do wventure out, they are confronted.
with a host of insoluble problems by poorly paid junior staff who
are expected +to operate without even the most Dbasic facilities
and equipment. Nevertheless, multilateral and -bilateral dopors
have been Khown o pour. in resources for soll conservation {e.s.
hand tools and peolythene tubes, mobile cinemas) or for veteéerinary
services {e.6. mobile ¢limics) when 4there are no local siaff
trained to handlie them and no recurrent hudget to cover operating
costs.

I oprereauisite for most kilateral and mueltulateral programmes is
© & government bureaucracy with the necessary staff and financial
and administrative progcedures. Bven if an NGO, with itg own staff
and budget. is charged with the implementation of a specific
programuee (on  hehalf of a hilateral donor), it tmay have little.
long-term impact unless It works cleosely with the . government
agancy to which it must eventually hand-gqver. ' '

4.2.1 Agricultural Research

Hesearch scientists have been more successful  in demonstrating
technical innevations in the humid tropics and in irrigated areas
vhere large increases .in vields have been achieved with- a
limited number of crops grown under a specific set of favourablea
conditions, 1.e., adequate moisture, putrients and protection.
Apart from experiments being more manageable under these
conditions, . this i1s where research has concentrated. HNatignal
agricultural research organizations are usually highly
centralized. ' '

Setting aside 2all the methodological issues {e.g. farming systems
regearch., on—=farm trials, reseasrch extension linkages, etc.) and
focussing on  priorities specific. to semi-arid environments and
.gustainable vield, important needs are:

* to devise, test and demonstrate new approaches to soil, water.
crop and vegetaticon conservation which are integrated at farm
level:

* Lo increase the reliabllity of yield az well as the vield per
unit area of crop varieties with the minimum of imported inputs:

* to ingreass the ranse of craops aveilable to farmers., especially
milti-purpcse agroforestry specles, which are the subject of
coensiderable knowledge and eptimism but difficult to incorporate
in farming =svstems in the dry zone:
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Of the nabove, a debatable area has Leen the effort expended on
the breeding of ‘improved varieties:. Iin the case of scorghum, for
" example, it has proved extremely difficult-to breed varieties
with wvield stmbility  comparable to l1local material. It is far
easier to select from the available c¢cultivars and to minimise
losses from pests and diseases by breeding for resisgtance. Even
then, a 20 per cent  increase in sorghum vyield in the dry zone

 amounts to ' very little ‘“compared with” an eguivalent  rate of

increase din humid =zonez, the most fruitful _area for corop
improvement. Much greater vyield increments can be obtained in
zones of higher rainfall where inputs are less 1likely to be
wasted a=z a result of drought.

4. 2.2 Extension

The problem=s neormally encountered with extension programmes are
‘maltiplied in remcte semi—arild areas: 1nappropriate and
inadegurate technical content, lack of practicael skill. lack of =
single " direct line of technical support and administrative
control for field-level staff. Parallel supporiting services (=.g.
Cinput supply, marketing, credit, research) are often very weak or
absent and very little can be achieved by the lone extension
worker who may be given various non-agricultural tasks as. well.
Very little time is left for working with farmers. o

In the late 19705 and early 80s. the standard resconse to these
rroblems was the Introduction of the Training and Visit svstem
which involves the adeoption of a number of management reforms and
greatly improved on—the—3Job training for stafi. This gave
encouraging results with the diffusion of the Green Revelution
technology in south and south-east Asia. But the T&V system which
emphasises the rackage deal approach  and the mechanical -
organization of a large number of village-level staff. who are
told what *to do every day, has proved suitable only for
homogenecus conditions and a2 narrow range of crops. Extension
work in more marginal environments usually needs a more flexible
approach, with concern for the needs of crops mand livestock as
well as for the needs of people srowing them.

4.2.3 Input Supply and Credit

The physical inputs reguired Ly the mass of poor subsistence
farmerz in semi-arid areas are limited to hand tcols and sesed,
pius oxen and wooden ploughs in the highlands. For these items
the household must be cself gsufficient or obtain them from the
local market., While chemical fertilizers wil?! increase vieilds in
good rainfall years,. the risks of failure are often too high for
the small farmer. Thus., in the absence of the other supporiing
services (research, extension, marketing, etc.). the gepneral
absence of commercial input suppliers and credit for farmers in
semi—arid areas cannct be considered a major constraint. Pot
ancther way, the branch offices of parastatal-agricultural banks
will remain unused by the mass of producers until progress is
made on gther fronts.
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aware of the need for seed banks containing strategic reserves
of lJlocally adapted seed for distribution %o farmers after a
drought. The absence of suitable seed on these cccasions may have
added to farmers' problems. Much of the seed distributed by NGOs
in Ethiopia following -the 1984. emergency was seed of wunknown’
genetic guality from state farms., In sSome cases, farmers used
seed taXen from consignments of relief grain from Morth America
and Eurcpe (ji.e. winter wheat) which failed to flower. Similar
difficuities ocrcurred -in Turkana in 1584 when maizZe was
distributed in the absence of sorghum.

4.2.4 Vatarinary Services

The range of services provided variles greatly, derending on the
resources of staff (veteriparians) and finance. In the semi-arid
areas of India ([e.g. Rajasthan and Andra Pradesh} where
veterinarians are plentiful, the government provides curative and
preventive treatment and artificial insemination services from
stationary veterinary hospitals and dispensaries at .the rate of
one facility to 180-1600 sguare kilometres and 6000 te 30 000
bovines. In Sahelian Africa (e.g. Niger and Chad}), a far less.

comprehensive service. is provided by one facility to 13 00D to 17

000 sguare kilometres and over 100 0G0 bovinesﬂ

Ecologists have criticised government wveterinary services hecause
they are not coordinated with measures to increase off-take and
sales. Vets raspond that disease cannot be accepted as a means of
controlling stecking rates, a point of view no doubt shared by
the pastoralists. The ecolegists' critigism is not based on
systematic evaluation of the impact of preventive vaccination
programmes " on livestock mortality. The few studies which hawve
been conducted conclude that the increase in domestic herbivoere
numbers over the last fifty yvears in semi-arid areas of Africa is
due to factors unrelated to curative and preventive treatment by
vebis. . ' o
Veterinarians argus that the willingness of pasfieoralists to
participate in mass vaccination programmes 15 evidence of the
efficacy of the services offered. Howawver, pastoralists are not
as cocperative as is often claimed. In Africa, at least, owners
continue to be reluctant, partly due to mishaps and partly to the
vaccines which are rendered ineffective by mishandling.

Difficulties are caused By the remoteness of the areag in which
velts are expected ta  operate. However, nomadic populations
usueally concentrate ot certain times of the year or pass aleong
known migration routes where they can be intercepted by mobile-
teams. Mass preventive programmes (vaccination, dipping) have to
be free and there is the inevitable sheortage of funds. Most of
the budget is absorbed by zalariez and allowances, [f there is
money left ower, it is usually spent en fuel and transport. As a
result, vaccines and grugs are not provided. refrigeraters have



no fuel or are not repaired. When the cold chain is broken, the
vaccine is rendered useless,

Government financial procedures are not set up  to handle the
purchase and sale cof drugs. Revelving funds provided by donors
are invariadly mismanaged and diverted to cover other operating
expenses, The time of government—-emploved wveterinarians 1is
frequently swallowed .up by bureaucratic tasks, vet they are
usually reluctant to devolve responsibility for drugs te the
private sector or to train pastoralists to handle routine
vaccinations,., Because of the non—pastoral. urban background of
governmant staff, there 1is usually 2 prefound lack of trust
between them and the pastoralists +they are mesnt to serve. There
iz a general tendency among vets 1o maintain their own moncpoly.

Despite the above problems. wveterinary services have been a
commen component of many rural development programmes and have
largely gone unquestioned. The reascons for this are not entirely
&lear, bul are probably linked to the strong camaraderie between
vets in donor and recipient countries and the internaticonal drug
firms. Investmsnt in veterinary services, like any, other
activity. requires careful planning and follow up. Abovelall it
stiould be accompanied by appropriate iInvestigation and redording.

cf the incidence of disease, and an economic as well as teéghnical, = ..

evaluation of the measures to control it.

4.3 Constraints Arising from Inadeguate Environmental-Eduﬁ&tinn

did agencies, and to a lesser extent host governments, are

beginning to recognize the impertance of environmentsl education.
as & vital component of programmes aimed at rehabkilitating an
economy following a drought-related emergency. But,  rather like

sociel]l survevs in feasibility studies, theyv can be extransous to

éhe‘planning process, rather than used as a tool in programme
esign.

4.3.1 Formal Educatisn

"Nbrmal professiconal thinking about enviromment and development
starts with things and ftreats people as a residual. with poor
pecple coming last of 2l1l1.% (Rokhert Chambers. see Lbiblograpghy)

Thus a caricature of the "npormal" way for =id agencies and
governments  to tackle envirommentsl education would be as
follows:

- starting with rerceived solutions (soil conservation.,
reforestation, energy saving stoves, etc) and proceeding to
inform rural people about what they need and the benefits to he
obtained;

* conceiving and formulating programmes in the Hds of =aid
agencies, agreeing them with the directors of the government
departments in the host countries;
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® delivering the message throuwgh the formal education system
{schools and colleges), adult education centres,. farmers'
training centres, etc. and the mass media;

. * ¢lientele: teachers, ' students, extension -agents, leaders of
" "mass organizationsY: mestly urban, mostly male; o

* +t+eaching methods: formal, prescriptive, classroom-bound,
non-participatory: . . )

* mutivating with overseas visits and scholarships for the local
profezsionals and ithe normal shoppins 1ist: buges and field
vehicles, audio wvisual eguipment ("video mania™), radiec =ets,.
studios; cash for per diems. publications and other Iloosely
specified budgetary support.

This iz A somewhat one-sided descrivticon ©f an envirconmental
education programme currently being implemented in Ethiopia. Ths
limitations of the approach are, to some extent, recognised by
the donor, bDut attenets fo infiltrate 4he systsm. extend/change
the mpaticonal -curriculum,  .develop and adapt  teaching methods
inevitably run inte a number of preobilems. ‘The:teaching methods
used in Ethiopia are monotonocus, prescriptive and strictily
traditionzl and sSeemingly deveoid of initiative and creative
thinking. Before it is possible to reach the rural people. 1t is
necessary to chapge the approach of teachers. Even the formal
education system will probably by-pass the poorest and the
weakast since their children, especially. girls, de not go to
schoal. Anv bilateral or multilateral agency choosing this route,
aiming to "put the people first”, must face up to this problem.
NGOs may have more flexibility, but less access to policy makers
and less opwortunity -to influence the system.

4,.3.2 Non—formal Education »

An example of another -approach which starts with a "problem
census" could be drawn from any one of dozens of NGO programmes.
The techniques, originally developed by educational
psychologists, are particularly useful in marginal enviromnments:
when it 1S necessary to explore differences in viewpoints between
the rural pecople and development workers drawn from cutside the
region. 2 problem census can be adapted to solve particular
vroblems and to suit local culture, ecology and the occupation of
participants. '

In the context of a marginal environment, the aim would be to
help people to draw on their own experience and culture and te
demonstrate that by their own efforts., they can o much to reduce
the risks end uncerisinties of life. The techniguss yequire
dialegues (no* monologue) between local groups and dewvelopment
agents., under trees rather than in classrcoms. The outcoms of a
problem census should ke a plan of action within which problems
have been redefined in terms which permit selutions (i.e. wWhat
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the people can do: what the external agengy can do}.. The
technigue can be repeated at various stages te strengthen the
commitment of the rpeople and the change agent and to medify the
plan as required.

Clearly, Dboth forwmal and non-formal methods are applicable,
"depending on the -circumstances and it is not a -case of adepting
one  or *he cother. Sovermmentis have very - few educational
psychologists capable of developing the informal approach,
whereas they have Jarge nunbers of formal education sector
teachers, Environmental studies within the formal education
system do require 2 more creative approach if they are not to
become too stultified and if they are to harness " the knowledge
and wisdoem of local pecple. -

5. Infrastructurs
5.1 Roads

In semi-arid north—east Africa. there is strong evidence theat the
areas wWith poor access are also the most deprived and degraded.
‘The absence of roads is both a cause and and an efféct of.
econcmic underdevelopment. o -

PR

It could be expected that the construction of all-weathéy roads
would increase the radius of exploitation by the metropelis in
search of firewood., charcoal supplies and cash crops. While this
may be the case in the savanna. it does not apply in the northern
highlands of Ethicpia from where surpluses have been moved along
deeply ercded trails by mule for several thousand vyears. Since
1580, major strides have been made within Welo with hillside
closure and .soil conssrvation, but only alens the main road to
Asmara. Roads provide access, not only for food suprlies in an
emergency,. but also for develaopment workers, +tree seedlings and
other inputs. While this would be possible by mule, by the nature
of things it doe= not hagpen.

What aprplies to roads also applies to transvort: trucks, field
vehicles and the means to orerate and maintain them (mechanical
workshops, spare parts, mechanics,. fuel and so ond.

5.2 Marketing

In SBahelian Africa and along the diffuse boundary between the
semi—desert and the savanna., important towns have grown up on the
traditionally flourishing trade between the ‘“desert and the
sown”. In centres like Tombouctou, Abeche, Nyala and E1 Obeid,
trade has 2 marked seasonality. peaking in October when the
outcome of the 7rvains iz known. The transhumants Sel) animals
surplus to breeding reguirements and purchasse grain for the
hougeheold. In turn. cultivators empty their grain stores fram the
previous harvest and Invest in sSome capital "on the Hhoof". The
main factor determining the pattern of sales is the effect of the
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weather on the amcount of surplus produced.

5.2.1 Livestock Marketing

Additional to this thriving local trade, middlemen purchase stock
Ior trekking out of the area. Trade stock (mostly 3—4 vyear old
male cattle) are passed through a | complex network of traders,
agents and merchants to the great urban centres (e.g. Khartolm,

Ibadan). Depending on prevailing quavrantine regqulations, stock
from Sudan, Ethiopia and Somalia are shipped across the Red Sea
to Saudil Arakia. A gimilar patiern coccurs in Kenvs. This trade

in livestock 1is well established and, between Sudan and Egyvpt.
" goes back 200 vears. . _

Various attempts by governments to intervene in the trade., with
the purpose of destocking, increasing market efficiency and
earning export revenue, have achieved wvery littie. Government
initiatives 1include the purchase of special railway rolling
stock, large-scale fatfiening schemes and Canning factories. These
schemaes have been defeated by the resistance of the traditional
traders and by the failure of parastatals +to procure sufficient
animals. Contrary to popular belief, there has proved to be no
large reservoir of untapped animals awaiting a market..

The normal pattern of livestock  trade can be sericously disructed.
2 dnm times of drought when pastoralists are g¢bliged to unload large
numbers of stock. Cn .these occasions prices fall dramatically.
In countries with diverse ecologies or a substantial irrigation
sector, many animals are moved out of the drought zone for
purchase by households with other sources of income. Following
the dreought of 19B4-8% in Ethicpia and Sudan, NG0O2 helped a
relatively =small number of pastoralists to rebuild their bherds
and flocks by helping with the repurchase of animzis. Hesteocking
does not as such contribute to overstockling since the animals are
already present. The aim 15 to obitain their redistribution into
smaller herds to support the people who formerly owned and
managed them.

Governments and aid agencies have attempted to formulate
larger—scale projects for the purpose of emergency destocking and
accelerated restocking. It is unlikely, however., that anv
government organization would have the flexibility to respond
when a drought struck or the capacity to hoeld the animals until
recovery of the range and then resell them. Restocking is
rrobably best managed by the fraditiconal syvstem with HGO= oiling
the wheels where possible.

5.2.2 Crop Marketing

Subiject to sufficient land angd labour being availalble subsistence
farmers tend to cultivate an area large enough to ensure the food
supply in a season of poor vields. Otherwiszse the community would
be freguently expesed to hunger, espesially in regions of
uncertalin. and  fluctuating rainfall. Thu=s in nermal vears., there



is a surplus, which is sold to local consumers or to traders from
the- towns and/or state marketing boards -7 The size. of the surplus
fiuctuates much more than that from commercial farms. Marketing
infrastructure has to be able Lo cope with these wvery wide
variations. Fven in the last twe decades, there have been vears
in which farmers have produced relatively large surpluses.
Usually. however. they have been close to, or below, the margin
and increasingly dependent ‘on relief supplies.

Thus in semi—arid areas, the marketing infrastructure takes the
form -of strategically placed grain stores and trucking fleels.
partly or wholly in the hands of government or parastatals
responsible for both the collection and distribution of grain.
However, the system can become immensely complicated with three
different agencles responsible for collecting surpluses,
distributing relief and distributing inputs for food-for—work,
esach with its own system of fransport and storage. Such is the
situation in Ethiopia.

6. Ecological, Demographic and Socio—Economic Trends to the Year
2010~

6.1 Ecological Trends i
Factors influencing these three trends over the next 28 vears
jnclude rates of natural population growth, migration within and
batween countries, rates of death from famine and AIDS. cltimatic
patterns and institutional changes such as from land tenure
reform. The factors responsible for climatic events, such as Lthe
droughts of-—the past 20 vears. have still to be properly
understood. However, it is increasingly accepted that there has
been & significant shift towards lower annual rainfall in many
parts of dry Africa, and futurs olanning should take this as its
starting peint.

6.2 Damographic Trends=

Arnnual population growth in sub-Saharan Africa is projected to
continue at rates close te 3 per cent in the next 20 vyearsz,
showing only a slight slackening from a l1ittle over 3 per cent
over the last 20 vyears. Tanzania and Kenvya are expected Lo
evhibit even higher rates, ranging from 3.7 per cent to over 4
per cent per annum, respectively. Taking expected rates of
growth over the next 20 vyears wortld bring the following national
population totals for selected countries:



Table 6.1 Estimated Population Growth to the Year 2010 (000

1587 2010

Ethiopia 45997 87200
- Kenya . . 22387 . 56561 :
+ Somalia -7 . 4862 - . .. . 9176 =
Sudan 22828 426048
Tanzania 24186 55903
India FRE30D 948123
Sri Lanka 16725 19291

(Source: ITED and World Rescurces Institute, 1987} ..

Populations in Sub~Saharan Africa are expected nearly to double,

or more., over this period while growth in South Asia is unlikely
to exceed 20-25 per cent.” Within this increase in Africa there
are impertant movements of population between areas to consider,

Urban growth rates averaging between 5 apd B per cent per annum
are typlically 2-3 times those of the rural sector. Population.
growth in arid and semi—arid areas. will be lower than this rural

average where, &s frequently haspens., these areas provide a high
proportion of* urban migrants. However, as’ population densities
continue to - Increase in other parts of the country, people are

likely to s£pill into the more marginal arid Zones .. There are

thus important consequences for reézource management and pressure
cn land in arid areas that stem from how far industry and
agriculture in other parts of the country can absorb both their
own population increass and migrants from arid lands.

Continued wrban growth will have adverse consequences for the
marginal drylands where this growth further pressures governments
into placing hich priority on the needs of urban dwellers as
cppesed  to these in more distant, poorer environments, The
political and economic weight of urban consumers -Will remain an
impeortant factor in the competition for resources in all areas.

6.2.1, Factors Increasing Death Rates

Famine—induced deaths have, in some regions, been high encugh to
offset significantly a natural population arowth rate of 3.0 par
cent per annum, or more. Such high rates of death may strike
other famine-prone regions where aggravating conditions of civil
unrest and transport difficulties severely impede the large—scale
transport of relief grain. Likely rates of death from AIDS are
highly speculative at the moment. Currently, arid and semi-arid
areas seem less severely at risk  than more humid part=s of east

frica, such as southern Uganda, but given the high levels of
internal migration for men and women withip these countries, the
infection is likely to spread to all areas.
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§,2.2 Factorz Reducing Birth Bates

RBates of contraceptive use remain very low in sub—Saharan Africa.
though there are encouraging signs of change, in Kenva fer
example. Here the number of married women currently using
contraception more than doubled from 7 per cent to 17 per cent
over the pericd 1977-84., with the largest increase in the 25-2%
age group. However, rates of use in dryland areas are likely to
e much lower than national averages, due to poor access to
information and facilities.

6.3 Factors Affecting Resource Mahagement

There is currently, in a pumber of countries, a move away from

state control over land towards allocation of greater control to

local communities and to private land~holders. This is hased on

the assumption that appropriation and contrel of resources by

communities or individuals allow for longer—term considerations

te predominate over immediate need. Such a shift in tenure policy

should Thave beneficial consegquences for resource Hse  and

management in arid and semi—-arid lands in those circumstances..
where there is equitable distribution of access to resoirces to.
local communities and where governments fully suppert theé rights

of often politically marginal communities. .
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~ PART I1: LESSONS OF SUCCESS AND FAILURE

1. Introduction

Concern for +the environment - 1like that for the advancement of
women — should not be the subject of separate consideration, but
should ke an integral part of the development planning process
throvughout (Danida, ~ 1987). This policy is bazed on an
appreciation of the c¢lose relation between development and
environmental issues.

The Brundtland Report describes the nature of this relationship.
It emphacises that the removal of vegetation, the degradation of
spils, ete., arise from the - lack of development which has an
immediate impact onp future economic prospects of the population.
Like so many problems of underdevelopment, it is cyclical. Rising
roverty both causes and results from envircomental problems; it
increases the pressure on natural resources as more. people are
forced to rely directly upon them. Thus. environmental
degradation will not be halted by miscellanecus "environmental”
projects. involving, for example. tree planting., fixing dunes,
terracing of fields or closing the range to animals. This would
be merely +treating the symptoms rather than the underlyving.
disease. namely poverty caused by a stagnant food prodoction
technology, incressing population, a rescource base which iIs
declining in both relative and real terms. and a world economic
order which continues to reinforce these trends.

The contribution of previous development initiatives in semi-arid
areas, briefly reviewed in Part I. has been negligible in so far
as they hawve done little to impProve the lot of the poor. The
reasons for this lack of success are, at least, now better
understood. It has become absolutely clear that, unless local
Feople can be activaely involwved in the planning and
implementation of the actions necessary to satisfy their needs,
development assistance in resource-mcor areas will fal' on barren
‘ground., C

2. Potential of Past Development Interventions

Attempts at planned change can be usefully groupsd according to
the extent to which implementsticon reguires an ocutside agency
{rnormally the goverrmment or some rarastatal) to obktain control of
the agricultural system to achieve its purpose.

The early development projects frequently invelved tran=forming
or replacing indigencus systems of production, including the
rearrengement of boldings and land rights. This was based on the
azsumption that & radical change was essential! in order to break
the bad hebits of  the Fast. BAn intermediate azproach.
modertiising., leaves existing producticon systems intact, but aims
at facilitating the intreoduction of modern inputs and marketing.
2 vet more modest appreach. also planned and initiated from
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2.1 Transforming Traditional System= . R R

In %he period up to =about 1970. +three  development models
doeminated the planning perspective of western—trained engineers
and agronomists - drrigation {(often associated with land
settlement}. mechanized farming and ranching. They represented an
attempt fto transplant a system of production from cne continent
to another and from one socio-economic and politiral system to
another, very often under the zegis of a colonial government.

2.1.1 Irrigation

In South Azia, irrigation systems have very oreatly increased
production potential in the drylands. The drrigated area has
increased from 30 o 55. million hectares since the heginning of
the century. Rivers rising 1n .the Himslavas hawve hesep harnessed-
by peoples with severzl thousands. of years of Thydraulic
achievements behind: them (but. whose -efforts. are. now being.
threatened by widespread tree-clearing 'in the upper catchments).

In msny ways the large irrigation schemes constructed: in northern -

Indlia since Independence were a loglcal extension of a centuries’
old tradition.

In Africa, there is neither the tradition nor the hydraulic
potential, Apart from a few celebrated early schemes, notably the
Gezira in Sudan which was started in 1913, and some relatively
smaller colonial and post coleonial irrigation schemes. for
example in Nigeria, Sudan and Kenva, formal irrigation
development has come 'late to the continent. In the 1970s,
however, the pace and scale of construction increased over much
of semi-arid Africa. Unfortunately. the problems listed in Part 1
{section 2.3.27 have been more or less replicated throughout.
The main rivers have now been largely tapped and there is =a
scarcity of good water storage sites. Further, there are economic

and envirommental facteors combining against the wuse of large .

dams .

In recent vyears, engineers have been recommending the expansion
of supplementary. small—-scale irrigation and., where possible, the
diversilion of small surface flows arct the wuse of shallow
groundwater, As a result, the attention of governments and donors
has been drawn to small-scale irrigation to an extent which far
exceeds its contribution to the economy. Foallowing the drought
of 1984-85, doneors have been encouraged to surely pumpes  and
construction eguipment on the understanding thai irrigation woulid
provide security against future droughts, despite the fact that

* suggested by Buth Mace when commenting on the draft report
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_irrigation supplies (small rivers and shallow groundwater) alsa

. .depend on’ rainfall. The "discovery™ of small<scale’irrigation has

frequently resulted  in the govermment taking over existing,
informal schemes and imposing bhureaucratic controls.

Small schemes. that is less than about 200 hectares, supprlied
from small river diversions or pumps can. suffer from the same
problems as large schemes. especially if they are imposed from’
above. As with large projects, the mein issues are not
engineering, but social, financial and economic. However, in
=small schemes adverse envirommental and social impact are reduced
to a more manageable scale.

There is a growing heody of evidence that the improvemant of
existing irrigsatlicon infrestructure and 4tz management offers the
most economic means. of increasing agricultural production in the
water—scarce countries. A pre—condition for this is an
understanding of farmers' management practices at field and water

course levels as well as the operation of the main water 77

distribution svystem. Investment in improved operation Jand
maintenance is likely to ke more cost-effective than investment

in major civil engineering works such as the Jonglei Canalion the .
White Nile or large—scale reciamation and settlement projects in-.
sandy deserts wusing sophisticated idrrigation .eguipmerit.. The..
latter are highly dependent on factors bevond the control of

individual farmers fpumps., distributiocn systems, spare -parts,

erergy supplies., and other farm inputs controlled by officials)

the failure of which can result in rapid desicecation of the crop.

Such equipment is bhetter suited to small-scale irrigation of high
value cash crops by entrepreaneurs who retain control over their

own water and energy supply. '

There can be little thore that an expansion of irrigation will
very slignificantly improve +the ot of more than a tiny minerity
of people in the semi-arid areas in Africa. Here, as in Asjia, the
ezt returns from scarce capital  will he from increasing  the
efficiency of existing irrigation schemes, large and small.

2.1.2 Maechanized Farming

Whereas the inspiration for the Sudan Gezira irrication scheme
came from India, the idea Dbehind the early mechanised schemes in
Africa (e.g. Tanganvika and Nigeria) came from Russian collective
farms which had been noticed by the British colonial govermment.
During the war (1939-43), the results achieved by mass—-production
metheds and large—-scale projects had impressed the public mind.
However, the organizational model of. for example, the Niger
Rgricultural Project in northern Nigerijia, came from the Gezira.
The epitarh for the HNiger Project {part of the notericus
"groundnut scheme"] was written as eesrly &z 1937, but, since
then., the advice has cfifen gone unheeded:

"inhe administretive orgenization of a2 =cheme such as the
Froject. or indesed the Gezira Scheme. must inevitakly be



" very expensive. This tan be afforded where productivity can
" be raised significantly in comparison with the achievements
of existing local methods...... There may not Dbe very many
conditions in which such a complicated, expensive
organization can be justified as & method of development.
o Wide .departures from established systems of agriculture.
whether African or ‘any ~other, are seldom  immediately
practicable.” Baldwin (see biblicgraphy). :

In a few cases. the clearing of large areas and sSubseguent
mechanized cultivation have been & gualified success in that
overall system productivity has been raised and the production of
both cash and food crops increased. However, this has often been
achieved at a high social and envirommental cost. With the
possible exception of the Sudan clay: pleins, semi-arid tropical
soils are rarely amenahle to such cultivation systems and the
effect on long—term soil stability can be seriocus. Further, most
mechanization of temperate origin has had the effect of
displacing labour, whereas one of the important objectives in
many develoring countries is to maximise the utilization of
lgbour. Therefcore, the type of mechanization that is most likely
to be appropriate is one that generates rather than reduces

employment. This may occur: if-a servicing industry grows up to- .

support mechanization on existing peasant farms as. for example,
in the Punjab in India. : - :

2.1.3 Ranching.

- This development model., when introduced to Africa from North and
South Amerirce or JAustralia,. has failed to take root in areas
ocecupied by ftraditional pastoralists. Ranches tend te emplov a
much smaller labour force in relaticn to the size of their herds
than traditional svystems., which induces them to invest in
imported labour—-saving devices (fencing, wehicles, pumps)] and to
sepeclalise 1n the production of animals for meat rather than more

-+ labour—intensive dairy products  on  which the pastoralists

‘subsist. Centralized mapagetnent of commercial ranches is 311
adapted to exploit the grazing of the savanna and semi-desert.
And, even inm their areas of origin, ranches have not induced
pecple to kKeep numbers down to the estimated carrying capacity.

Where modern systems of range management involving rotatisn have
bheen introduced to traditional pastoralists in semi-arid Africa.
very few improvements in range or herd productivity have been
obtained. On the other hand, traditional users have suffered-
hecause they have lost their rights of access to land.

2.1.4 Land Settlement Schemes

Lang settlement or land colonization in Indiza, often assaociated
with the extension of irrigation inte arid lands, kas a leong
histary in 3Aszia. the mest recent scheme being the Mahaweli
PFroject in the drvy zone of Sri Lanka. In north east Africa. the
most recent land settlement schemes have been a8 response to the
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_; need - to accommodate drought wvictims:: (Somalia-and  Ethiopila) or

- refugees (Sudan) The social, 'managerijal and financial costs {USs$
5000 per household in Ethiopia for rainfed farming) of land
settlement are extremely high considering the fact that only a
small proportion of the total population can ke accommodated.
Further, . without careful. plannhing and:. skililful implementation,
land - settlement -schemes - extend - the - enviroomental ¢risis - inteo
previously unspoiled lands. '

2.2 Hbderniaing Traditional Sy=tems

In this type of intervention, . input supply, marketing and credit
{supported by research and extension)  are the main points of
entry into traditional production systems. Customary land rights
and the raising of stock and the cultivating of erops remain in
the hands of herders and farmers, Included in this category are
the attempts to introduce multi—purpose agroforestry species,
village woodlots and energy-saving stoves., all of which have
proved much more difficult te  introduce than originally
anticipated. . -
An example is provided by the vigorous promctiocn of =5Tojoba
{Simmondsia chinensis), a shrub which bears a liguids wax, -
suggested as a suhstitute for sperm—whale oil, In the late=1970s,"
the universities in California and Arizona. together with Israesli
instituticens, promoted the shrul a3 the "miracle bean" which
could be wused to "revegetate the Sahel”. The whole subject of
plant introduction to the semi-arid zones is one of copnsiderable
-complexity and requires consideration of the whole ecological,
social and economic situation. not only the technical and
agrenomic characteristics of individual crop plants.

Water supply projects for pastoralists, which are attractive to
bilateral agencies with a national expertise 1in water supply
technology. are another example. Spending money on new supplies
is the easiest form of pastoral development, but the ocutcome is
rarely beneficial. Paradoxically however., while this is a waste
of money, it has less seriocus environmental and social effects
than one might fear. since few water points remain operational
for more than a few vyears, :

Traditional systems of crop and livestock production were well
adapted to fragile conditions and very hard to improve from
outside. Awareness of +this fact has come about both from
unsuccessiul attempis to dintroduce Improvements as well as from
the detailed study of traditional systems themselves. Much of
this awareness has developed only during the last decade.
following the Sahelian drought of the mid 1970s. At that stage.
there was a fairly widespread belief that technology hsld the

answer tTo recurring disasters and that by rpouring monevy,
scientific expertise and new techniques {e.g. sclar pumps, drip
irrigation, miracle seeds and new crops) into the fray. the
reli=f oparation could be transfcormed inte & lang-term

development zregramns. In the last decade, few innovations have
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taken root and-meanwhile the - technoelegy of the ~pre-190s{e.g.
Glesuel PUMPS, conventiona] . irrigation systems, railways,
telephones. mass vaccinations) has been increasingly difficult to
operate and maintain.

The successful intreduction of low-cost .innovations (e.g.' pumps.
stoves, Lools and equipment} which can'be maintained and repaired
with local materials and skills, requires the capacity to
cutguess generations of indigenocus craftsmen as well as a very
detailed wunderstanding of the relevant local economy. The
challenge is not impossible, but should not be entered into
lightly. The evidence from. numercus such: attempts is that the
simple modification of existing equipment and .manufacturing
techniques- is wuscally the most promising path to follow,
preferably in c¢lose cooperation with local c¢raftsmen. Examples
are provided by 4the improved charcoal Jiko of Xenva and 1the
. broad-bhed maker bhased on the maresha rloush in Ethiopia.

An obwvious but nonetheless daunting obstacle to the adoption of
production improvements by farmers in semj-arid areas — the home
of the extremely poor — is their inability to afford the purchase
of even small amounis of superphosphate, pesticides o control
stalk Dorer, hybrid seeds, sacks and . tools. Although -not
impossible to overcome with farm savings and g¢redit. schemes,
rovertly slows the pate of. change enormously because i1 increases
the element of risk:; when. farmers' livelihoods are at stake,
they cannct afford mistakes.

-The most promising environment for innovations derived from

industrialised countries are the irrigeted and higsh rainfall.
high potential areas in the Third World, not the semi-arid zareas
where the farming systems are complex., diverse and hish risk.
Very different types of technology are appropriate for improving
Lhe productivity of the farming and resource environments of the
drier tropics. '

2.3 Sustaining Traditional Systems

It iz perhaps ironic that after so many decades ¢f development we
should now.  he emphasising the importance of: sustaining
traditional systems rather than transforming or meodernising them.
In the last decade, agronomists working in semi-arid areas have
learned To be more cautiocus about forecasting bDreakthroughs.
Having accumulated more knowledge of indigenous systems, we now
recognlze  the importance of understanding these before coming
forward with alternative propcsals. Baldwin's warning, now owver
thirty vears old., should continue to ring in our ears:

"Wide departures from established svystems of agriculture.
whnether African ocr any other. eare seldom immediately
practicable” . (see Section 2.1.2) '

Simitariy In the field of range management and animal preduction.
there are few ircnovations, except in the area of epizootic
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centrol, . which can . significantly reduce the risks and
‘uncertainties faced by “pasteoralists. ” Anthropelogical - studies
have greatly increased our respect for the complexity of their
adaptations.

It is now increasingly recognised - that, in resocurce-poor
‘agriculiture,- extension programmes must concentrate on minimum
cash—cost improvements which provide high returns to land, labour
and capital {e/g. farm forestry: land shaping: concentrating
s0il, water and fertility through such traditional technigues as
water harvesting). Most if not all these improvements hawve been
identified as a result of studying indigencus farming. Once a
emall surplus has been generated, low-cost technigues requiring
small cash outlays may be possible. |

Despite the recent changes in emphasis from large-scale to
small=-scals and the attention being pald to people's
participation, there is =& danger of perpetuating the old
paternalism assocliated with the aid preogrammes of the past. From
the review of past interventions, it 1is evident that there are &
number of. recurring problems  (sections 2.3.1-2.3.3}k which
continue to frustrate even the more modest efforts of NGDQ&

2.3.1 Tenurial conditions=

Tenurial conditions are constantly evolving under pressire . of
population, but ocutside attempts to force the vace will not bear
fruit. If intervention=s are to be successful, they must he
adapted to leczl customs and laws governing access to land and
not vice wversa,.

The 1nability of development workers +to grasp the constraints
imposed by existing tenurial conditions are frequently exhibited.
Attempts to introduce, for example, tree planting or water
harvesting, are often based on  the assumption that access to
development sites can be controlled indefinitely in favour of an
individual or group. However, in much of semi-arid Africa. the
foundation of the land tenure system i3 equity and subsistence.
usufruct being determined by subsistence needs and not by
ability to use land profitably or dedication to good husbarndry.
Prevaliling customs often regquire that access be kept open for
different users mat different seasons f(e.g., for grazing stubble,
collection of dung, etc.} and that cultivation rights revert to
the group after the harvest.

Farmers hawve shown themselves willing te grow  trees only on
rermanent lv—-owned land. In many parts of Africa this means the
compound and/or the nome garden. Where shifting or fallow svystems
=till ocperate., tree growing has not been accepted. hewewver much
outsliders have recommended 1t. Tree growing has caught on only
in more densely populated areas where farms are all contiguous on
rermanently-farmed land and where there is ne=2d for boundary
hedaes to protect crops from animals and timber for poles and
firewood (e.e, the Ghana Surkina Fase freontier. the slopes of



- 6 —

. Maunt Kenve. XKakameaa in western Kenve, 2tc.). " In the Ethiopian
highlands where agroforestry could meet vital needs, individual
farmers are reluctant to plant trees because under the agrarian
reform law they no longer enjoy permanent rights to Lrees or
land. Farm forestry is not being held back for lack of research.

If the trouble is taken to consult farmers, it will be possible
to find plenty - eof things to get on with in most places. The
problem is that planners want farmers to plant species for
fuelwood or soil protection., and farmers want to plant for
gdiversification of diet (fruit). shade and poles.* -

2.3.2 Sustaining Pastoral Systems:; Problems of Graz:ng Rights

Past attempis to intreduce range improvements w1th1n traditional
systems on the open range freguently came to nothing because the
responsibility for maintenance had not been agreed. It was
unclear whoe would bear the cost and there were difficulties of
excluding those who did not contribute.

In the past two decades. national governments and doners have
financed numerous resource inventories using both  satellite
imagery and low-level aerial census technigques in the arid and
semi-arid lands of north—eastern Africe which could have led to a
rationalisation of ograzing and cultivation rights in the areas
covered. The  tendency has  been, however, to shy away from the
iand tenure issues, especially In the absence of reliable "ground
tyuth', and adept only the recommendations relating to the
procurement of materials and eguipment for water supplies and
veterinary drugs, etc. ' : :

If a peaceful s=olution leading te sustainable land use is to be
achieved, the territeorial limits of pastoral groups need Lo be
re-established and crossed only with mutual agreement. It will be
necessary to place limits on the expansion of cultivation and
wild=1life parks which have .  steadily ercded the pastoral
resSource. _ R

Simoly registering land to individuals and rangelands to tribes
is no panacea. Laws will be effective only in so far as they are
accepted by local people, supported by the police and judiciary
and complemented by other supporting services to help the
producer., Unless land use can be intensified, pornlation growth
will defeat whatever benefits land registration might bring.

While there is 1little prospect of dramatically improving
traditicnal systems, there are a number of promising improvements
arnd techniques which could help sustain tradlt:onal pastoralism,.
especially if combined:

— assistance wWwith emergency destocking a2nd accelerated
restockinsg before and after drought; better local prices and
market infrastructure:

~ ] am indebted to Gill Sherherd of ODI for thess insights.
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— improved access to basic animal health requisites;

— reduction of animal mortality (especially young stock) by
better disease conirol and nutrition:

~ bhetter design., orperation and maintenance:-of livestock water
paints; : :

— better health and education services, especially non-formal
educration, for the pastoralists to help them better to deal
with risks and uncertainties and to art:culate their needs in
the national political arena.

2.3.3 Compatability with Farm Management Chjectives

Aneother recurring préollasm encountered by outsiders is Lthe fallure
to perceive that proposed innovaticons are incompatalble with
farmers' managemsent objectives. For example, in parts of Rfrica
where land 1is still abundant. shifting cultivation yields a
better return in kg grain per man heour of labour than does
settled agriculture. While labour remeins the scarce factar

farmers are reluctant to adopt practices which produce mors Ffood.

if they dinvolve more work, This princirle can be illdstrated
with an example from Sudan where research workers devg&ppea a
methed of increasing rainfed cotton vyields six times per ha than
those obtained by local farmers. It invelved digging frenches
across fields and filling them with grass collected from a wide
ared. This system., which gave a sustained vyield from the same
piece of land received much praise from the experts, but little
interest from the farmers who stuck to their traditicnal methods
of rlanting new ground each season. It was found that the new
method required 406 prer cent meore labour per unit of cotton
produced than the traditional method. The local farmers preferrad
to carry cotton seeds to fertility tham to carry fertility to
Lheir cotton. :

It is only when farm Dboundaries become contigucus and farmers no
longer have the ortion of moving on that they will be prepared to
invest in fertility conservation measures such as tree planting
and terracing on their lIand. Only at this stage does lapd
registration become attractive.

The improvement of indigenous rainfed arable farming in the drvy
tropicrs is & slow and difficult process, Many problems are
evident. particularly the adaptation of new knowledge or
technigques to suit local conditions. Recent work at international
agricultural research centres has indicated that the order of
impravement achieved on =mall farms in more humid areas or under
irrigation cannot De reproduced in the dry tropics in  the
foreseceable future. This iIs not a reason for giving up but a
warning Lo those wWho are dnclined to base their optimism for
improves conditions in semi-aris areas on the achievements of the
"Green Reveolution'" in more favourable environmernts.
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2.3.4 Food Security

In the last two decades there have been two major drought-related
fasmines in the Sudanco—Sahelian zone and in northern Ethiopia.
The .- -most . recent . drought.. seriously .. set . back. development
initiatives mounted after the drousht of the mid 1570s. " If
farmers in drought-prone areas are to be helped teo Dbuild

sustainable systems, then security from famine will be needed. at
least in the short term: indefinitely, if we fail to halp them.

An integrated food management system should be  .an integral
component of any long-term rehabilitation programme in the
drought-prone areas. The manasement of such & system by
goverrments is difficult and, at times, extremely controversial.
State grain monopolies tend to be wvery inefficient., which 1s
reflected in high price differentials between the buving and the
selling price which farmers are unable to afford. Thus., they
fall back on relief grain provided by aid organizaticons drawn
from rich-country surplusses. The problem. iz to obtain a balance
between incentives for farmers 1n good rainfall vyears and
security when the rains fail. Ideally, farmers' groups should be-
helped to manage their own strategic reserves and food-for—work
activities.

An essentia! component of food security programmes is  the
provision of adeguate roads. in the absence of which timely
response _to hunger is extremely costly iIf neot impossible.
Examples are provided by the provinces of Darfur and Kerdofan in
Western Sudan and the western districts of Welo Region 1In the
nerthern highlands of Ethicopia. Both regions experienced
drought—relfated famines 1in 19B84-85, the relief of which was
delayed and at great financial cost due to the absence of
all=-weather roads.

In contrast the construction of the asphalt road into nerth
Turkana, Xenvya, din  the- early 1980s, greatly simplified the
transport of relief supplies and wrobably saved the district from
a repeat of the 1979-80 famine following another drought in 1934.
In fact, the drought went largely unnoticed mainly because food’
supplies for food—for-work ond related interventlions were
uninterrupted. If sustained development means anything at all, it
muet inelude the capacity to respond in a controlled and measured
way to forestall starvation which forces people to azbandon thelr
homes, sell their livestock and possessions and walk to the
nearest road to obtain relief.

3 Conservetion of Species and Ecosystems

Man's activities thave modified the environment and reduced
hiclogical diversity and productivity and - caused serious
breakdowns in essential processes. Many plants and animals which
supported people have bheen lost or have become rare and
localized. These imbalantes Are most proncunced 1in the dry
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- margins _and have been, accentuated by recent droughts. The
' 1mpcrtunce of ¢onserving ezcsystems relat:vely intact as a source
"of geérmplasm for future use  hardly “needs’emphasis. However,
efforts to set aside protected areas in the critically affected
areas and to obtain the active support of local people and their
governments have  often been fruitless. IUCN., which has
traditicnally been concerned with the preservation of species and
habitats and with protected areas. finds itself wunable to stand
aside from gquestions of drought and famine eand now focuses on
livelihood security as the only long-term basis for environmental
rehabilitation,

ds =m safeguard. against the irrevocable 1loss of genetic
material, international Board for Plant Genetic Resources
coordinates the effort +to store seed of potentially wvaluabhle
rlants. The Danish Forest Seed Centre and the Department of

Economic Botany in Kew, England are examples of naticnal seed
banks from which material 15 disseminated for the rehabililitation
of semi-arid lands.

4, Five Major La=sons

Based on a series of case studies for 1IED's confererice on
sustainable development, April 19B7, Robert Chambers [see Biblio—
grarhy] concluded that, for the achievement of sustsinable
liveliheoods, five major lessons could be drawn. These congern:

= a learning process Approacn
. — people's priorities first
— secure rights and gains
= suztainablility through zelf-help
= calibre, commitment and continuity of s=taff.

4.1 A Learning Process Approach

The first lesson recognises that development is a process of
experimentation which should bhe conducted so as to permit the
project  in hand to evolve at a pace suited to the human and
envirenmental circumstances. establishing by trial and error new
patterns of ecenomic and social endeavour.

Much of the failure to take proper account of iocal systems of
land use. land rights and socic—economic conditions is that
Pprojects are formulated in too much ©f a hurry., by outsidsrs, and
in far tco much detail at the outset. Decigsions are made in the

respective caritals;: people 1ikely to be affected — farmers,
community leaders and officials - are rarely kept informed or
even consulted. This is especimlly the case with bilateral or

multilateral aid which must ge¢ through official government
channels. NGOz, however, normally have more flexibility.

In the 1970s and early BOs, external aid te agriculture consisted
almost ewclusively of project grants or lending, Lthat 1=
assistance to specific and diserete projects. Eilateral agencies
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have fol]cwed the lead cf the IERD and recagn:ze a number of
:L-.‘LL.L'-:E-:':: in  the yx U_Jt:r._.l.. l..-}:'bj.t:.._ ::HJ.L.“ as J.LL{:J.].LJ.L_‘_!’J.“H, y; :;.-:-aring &1l
appraising the project. Consultants are usually recruited to
assist with preparation, carrving out studies based on terms of
reference agreed between donor agency and government. In scome
coases {(e.g. EDF), standard instructions on the preparation of
project dessiers are extremely detailed and leave no scopeifor
pdaptation. This may work well with infrastructural projects
(e.g. roads, dams, buildings, etc.}. but not with more complex
rural develorment projects which tend Lo be "over planned" by
consultants. The resulting "blue print" may run inte several
volumes and be compiled with wvery little involvement of the local
officials who have to implement the project. let alone the local
farmers. -

Pre—project =studies of multivariate socic—economic phencomena
spanning & few weeks or months can never anticipate all the
information needed to implement a fthree— Lo five-year rural
development programme. Detailed information of the kind needed
can be built up only after several years of working in close
cooperation with the psorple for whose benefit the wrogramme is.
intended. In any case, circumstances will change over the years
somet imes rapidly. due to a drought,.far examp]e. :

This should not rprevent initial disbursement of funds on the
basis of =& tentative plan (e.g9. involving the construction of
some cleariy needed 1tem: feeder reoad, water supply, stiore,
etc.) on the understending that further disbursements will be
based on annual programmes and budgets within a financial frame
agreed at the cut=set,. Within a multigecioral project, the option
can be retained to reallogate funds across sectoral bhoundaries on
the basis of progress achieved the previcous wear, along the lines
of HKenva's disirict development projects in arid and semi—-arid
areas (ASAL projects) . : :

For the learning vrocess (as - . opposed to the blue print approach)
to be successful., socic-economic studies have fto be taken
sericusly by both parties. geared to the annual financial cycle
and carried out Jeintly by staff recruited from recognised
institutions in both the recipient and the donor countries.

1f, in the past. socip—economic studies were neglected in favour
of surveys of physical resources, our heightensd awvareness of the
importance of socio=-economic phenomena should not now lead to a
corresponding neglect of the physical supply factors. e.g.
climate, soils, hydrology. Hydrogecloglical investigations =re an
essential prelude to groundwater develorment: reciconal plans to
control dune encroachment need to be founded on a thoroush
understanding of the scale of sand movement in s2ace and time.
Taformation gathered in previous surveys pneeds to be thoroughly
researched.




4.2 Putting People's Priorities First

People's priorities nre invariably closely linked with
livelihoods: unless there is a direct pay back from, for example,
building soil conservation structures or planting trees, farmers
are unlikely to show much interest.

The method wused by development workers to learn about peaple's
priorities is alsc important. No single formula will werk — much
depends on the political structure and functioning of the society
involved. Whatever system is adopted., provisicn must be made for
regular face—to~face meetings., over a pericd of years rather than
months, in which there is a readiness among development workers
to listern to farmers. Brief encounters prior to the dinitiatiocn of
a project are unlikely to- be encugh.

4.3 Secure Rights and Gains

Sustainahle resourece use regquires that the users can take  a
long-term view. {Once their very basic livelihood is assured. the
willingness of poor people to dinvest time and effori feor
long—tetrm gains depends on how gsecure  they judge theiriﬁuthre
rights to be. This aspect of peasants' ratiomality has’ been
persistently overlooked. Without secure rights to resources. it
makes no sense for peasants  to conserve soil, plant tgﬁﬂs or
protect forests. Hence the Ethicpian peasents, about to be moved
into government—planned villages, rapidly cut down the ™ trees
around their houses for fear of leosing the timber. They are
correspondingly reluctant to plant and protect trees arcund their
new homesteads for fear of being moved before they can reap the
benefits. Fwvidence from elsewhere gonfirms that when peasants are
sesure in their ownership of land and their righis to trees, they
are likely to plant these in considerable numbers.

Where indiwvidual rights to property are not practicable (e.g. in
the case of neomadic pastoralism), communal rights may be
sustainable, provided territerial limits are clear and access is
regulated by the Joint owners.

4.4 Sustainability through Self-Help

Self-help involves the wvoluntary participation of people who
provide labour (sometimes materials or cash) In the conviction
that an activity is in their own interest. If people are allowed
to decide for themselwves what they need and the steps fthey are
willing to take, self-help schemes can be an  important means of
changing =attitudes and generating interest and sustainable
development. BSelf-help can cover & wide range of asctivities from
conservation work to small-scale experiments by farmers on thelr
Tields.

Subsidies in the form of food for work may sometimes he necessary
when food energy intake is below subsistence needs, but should be
aveided as far ®s possible  because  they can diminish the
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relevance of a Programme nnd induce people to undartake tresks in
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importance is attached to FIFW, ocutsiders can be fooled into
believing that people see the long-termm bernefit when they see
only the short-term gain. Cne way of overcoming this difficulty
within deeply impoverished communities may be to let them decide
who should receive the foed and for what tasks. Encourage them to
manage their communal allocations, '

4.5 Staff Calibre, Commitment and Continuity

The fifth lescon emerging from the case studies by Robert
Chambers relates to the need for good staff with . continuity in
the field. In the «case of rural develcopment Pprogrammes.
continuity refers to the reguirement for staff to work
consistently owver three or four vears. Those responsible for the
detalled pianning (“preparation™ in IBRD parlance) should be on
hand to train the management team and transfer “ownershig” of the
project from the planners to the implementers.

Calibre refers to =sensitivity, insight and competence. Tt

reinforces .the  ability. to implement the ' other lessons: - the

learning process approach, putting people's pricrities first and
especlally those of the poorer, securing rights and .gains, and
enabling self~help for sustainability. Commitment refers tfto

determinaticn, self-sacrifice and dedication to working with the

poor.

it is usually impossible for government field staff 1o have the
combination of assured continuity and freedom of action needed -
although there are exceptions. NGO =taff are more often in =z
batter pesition fto see problems through the eyes of the rural
poor and to puet themselwves In thelr sheoes (if they have anvy!)

5. Suiting Development Assistance to  Actual Needs through
Fopular Participation : - : . )

A recurring problem in rural development work is how to invelve
the people in the planning and implementation of the actions
necessary to satisfy their needs. Planners may consult lecal
leaders or a representative group of farmers, but if the purpose
simply iz to ask the  people what they want from government.
nelther course 1s likely to be instructive. Farmers usually ask
government for what they think it ought to provide (e.g. water
supplie=s, feeder roads) and tend to eoverlosk those things for
which there is more immediate need. simply because no help of
this kind has been provided by government in the past.

Before dewvelopment workers can hawve a constructive dialogue with
farmers, they need to have a reasonable grasp of the probiems
facing farmers and how they misht be tackled. In the 1960= and
19%0=, rurzl development programmes were often preceded by
detailed TESOUTCE SUrvevs of physical and soclio=-=conomic
phenomena conducted by 2 range cof specialists, but, eapart from




being slow and ‘costly,  much of the: information collected was
often irrelevant and much of what was needed was overlooked.

Hapid ° rural appraissl! (RRA} technigques were developed in
response to the need to acquire quickly new informatlon on, and
new hypotheses about, rural development. HRA technigques are
applicable to programme planning in resource—poor areas. . They
focus on diversity (bicphysical and scocic—economic). but alm to
reduce complexity to & few key problems and opportunities. It
encourages & participatory. "bottom up" approach by operating in
the field (fields, gardens, wvillages, - etc.) and combines
semi-structured interviews by interdisciplinary teams and a
systems perspective to make communication easy. FHA technigues
for resource-poor farmers aim to emphasise not only productivity
but stability. sustainability and equitability and the;critical
trade—offs between the two. ' '

Similar technigques have long been used by extensionists. The
"rroblem census”, a structured enguiry almed at defining
problems,. exploring differences in wviewpoints between farmers and
exntension workers, redefining problems in terms which permit
splutions and agreeing a course of Joint actlon. can Dbe uzsed to
encourage farmers to support the implementaztion of a prodramme
cnce it has been formulated. L

6. Ongoing Resestch L

To attempt a review of relevant drvylands research with
environmental implicatiens in this brief document would be

unrealistic. A checklist of the main foci 1Is attempted:

The Ioiernational Unicn for the Conserwvation of Nature and
natural resources [IUCM) Is carrying out an annual revisw.of the
Sahelifan environment (Sahel Environment Status EReport}. it
oparartes several pileot schemes with the purpose of developinbg
durable svstems for the management of representative ecosystems
(natura)] resources. wildlife, pecple an. domestic animals} with =
view to contributing to- the dewvelopment planning process of
Sahelian countries. 1t also aims Lo provide technical support teo
NGOs running small-scale “ecodevelopment”™ proijects in the regicon.
The Union's long-term strategy is =zet out in "The IUCH Sahel
Report”™ {see bibliocgraphv}. a key reference on environmental
strategy.

Eleven vears after the UM Conference on Desertification, the
future of the UN Environmental Preogramme as the designated agency
te follow uwup and coordinate the “"Plen of Reotion to _ Combat
Desertification™ is ©being reviewed Ly UNEP members. Cuestions
have Leen raised about the sgency’'s technical capacity to monitor
and evaluate environmental change on the desert meargins and its
ability to use effectively the bilateral resources placed 2t its
dispo=al for desertificetion <ontroel. UNEP'S problems i the
field of rdesertificaticon conptrol” relate to its sapparent
preocouenation with "reolling back the degert”. Without e largs
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number of complementary socio—economic and political actions., the
task of revegetating the landscape on a significant scale is

hooelaos |

Despite the seemingly dintractable problems, there is & strong
interest in research in the drier regicns. International centres
{(e.g. ICRISAT. ICARDA, ILCA) have been established with a farming
systems emphasis and a number of national research programmes are
being supported by the centres. Leaders of research programmes
have expressed a strong interest in decentralising the
organisation of research to bring scientists much closer to
farmers and to working with their limited resources. It iz widely
-accepted that many existing farming systems are well adapted to
environmental and other constraints and that the- knowledge of
farmers must be an element in the search for improvements. The
extent to which the=se undertakings to foster a "farmer-first”
approach in agricultural research wil}! be heonoured by the
internatigonal centres iz an  open gquestion, It should ke a
continuing object for follow—up by donors

7. Remasarch Required

Research Dbreakthroughs of the .green revolution wvariety  are
unlikely te emerge from the laboratories or experimental fields:
of research station=s because of the complexity., diversity and
risk-—prone nature of the marginal, semi-arid areas. _Research
scientists - working on a narrow range of crops., pests and
diseases. cultivation practices, etc.. c¢an miss key linkages and
potentials  in traditiconal farming systems. The need for
professional specialisation will continue. but in addition there
iz a need for a new breed of researchers who start with farmers’
owil analysis and priorities and support and strengthen farmers'
own experiments and adaptetions. The strengthening  of national
agricultural research capability in this area will be wvital.

Much ©f this applied research will need to be matched to specific
agro—ecological zones and is impossible to specify in advance.
Howewver., the following areas will be central to  the need to
increase the stability and sustainability of rural livelihoods in
semi—arld areas: :

* s50il, water and fertility coﬁservntion technigques which
are integrated at farm level: '

* measures to increase the reliablility of vield as well as
the vield per unit area of crop warjeties with the minimum
of Imported Inputs:

* ° an increase in  the range of crops available +to farmers.
" especlally multi-purpose agroforestry species. which are
the subject of considerable knowledge and ocptimism  but
=2low Lo be incorperated in farming systems in the  drey
Zone :




In view of the large number of agencies involved in
ecodevelopment initiatives and appiied research, there will be a
continuing need for effective information .and communication
networks.

8. Limitations Imposed by Conditions jin Recipient Countries

The countries covered by the strategy statement fall within the
least developed classification of the World Bank. When comeounded
by economic mismanagement, their poverty 1mposes Severe
constraints over the type and amount of foreign aid which can be
effectively absorbed, whether for epvironmental or any oither
purposes. Causes may differ from country to country. but the
symptoms are much the same. especially in sub-Saharan Rifrica.
Infrastructure, health and educatlon services are severely run
down. The public sector 13 under—financed, cover—manned and poorly
managed. Foreign exchange 1is grestly undervalued. Tarm prices
both for foed and expori crops are unattractive for producers.
Foreign debt service ratios are ampeossibly high. In this
situation, puiting money into agricultural development Projects
ran be a waste of time.

Rgainst this backoround, the World Bank and the IMF in theg early
198(0s pressed for domestic ecopomic and institutional reforms.
The elements of the structural adjustment recire were: ;

— increasing the price of foreign exchange by 100 oeEr cent
or more; e

— price incentives to farmers: emphasis on agriculture and
exoort:

— greater reliance on market mechanisms; removal of Subsi-
dies, less direct control by government and parastatal
organisgtions:

— jnstitutional reforms teo reduce over-manning, stc.:

— publie expenditure strategy. e.g. more focus on agricul-—
ture, rehabilitating roads, marketing infrastructure.

As the causes of economic distress have varied, =o has the
response to treatment. Mach has depended on the political will
and commitment of the governments involwved and the domestic
support they hawve recelved 1In jmplemanting the reforms. hfter
seaveral years of structural adjustment in sub-Saharan Africa, a
rumber of lessons are beginning Lo e€meryge:

- urban pecple lose because the costs of both imports and
food shoot up as the purchasing powey of wages goes daowh;:
sovernments need sufficient support in the countryside to
stand up to the urban interesis:
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— farmers may gain guickly from improved farm prices, but
if they a2ye ta  dImwsst 3n ronservation measures and tree
crops, etc., they must be convinced that prices will held
up in the lonyg term:

_ stabilisation reguires simultaneous actions in & number
of areas {e.g. higher farm prices will be inflationary
while consumer goods remain scarce), which is difficult: to
achieve in a distorted economy: the more distcertions, the
more the difficulty . in predicting the impact of removing
controls;

._ it is better to proceed step by step and unwise suddenty
to float exchange rates and remove price contreols., or o
devalue without first reducing the budget deficit;:

— ipnstitutional reforms ‘and infrastruciural rehabiliﬁation
take time; the deadweight of the civil service is gdifficult
ta shiift:

— gtructuratl adjustment needs to be financed more

genercusly by debt forgiveness and greater inflows of both -

programme and relevant project aid.

Structural adjusiment should result in a shift of rescurces Lo

the countryside, improve income distribution and growth and.

therefore deserve support. The implications for bilateral donors
might be as follows: '

— while sub-Saharan African governments are in .a state of
permanent debt crisis. environment and conservation are
unlikely to recelve priority;: debt forgiveness and
wsubstantially improved inflows of aid may be & precondition
for changing attitudes: -

- a relevant mix of programme and project aild i necessary
and the details aré best arrived ot in discussions with
other donors and Lthe government invelved:; pressurising
governments to adopt the standard IMF package before they
hawve mobilised domestic support for it~ ecan’ be
counterproductive;’ '

— as far =ms project aid is concerned. there are Likely o
be a number of items on the agenda which reguire project
finance (e.g. feader rozds, market infragtructurel:

—~ in helping to create cepital assetbs, it may be necessary
te avoid overloading the government budget with running
costs: it may be advisable to lock for wavs of supporiing
the recurrent budget. e.g. meeting vwehicle running costs
for the extension service. (Donors, understandably., are
reluctant to provide sugport to weak administratlons as
there 1= &z tendency for the reguirement to hecome
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indefinite. The problem donors are faced with is thow to
support useful projects where the administration is weak
and likely to remain so. The art of project designis to
cidentify the level of administrative support necessary for
the project in hand.}

Macro—economic policy is not the only issue with environmental
implications. At +the ' II1ED/Danida workshop (Copenhagen. March
19887 on incorporating envirommental aspects into development
assistance,. one groudr came up with the format shown in Figure 2.
Amelioration of fiscal policy can have an immediate Impact on
rural livelihoods while land tenure and local government reforms
will have an effect only in the medium term. Education and
population control policies can bring about improvements in the
long term. '

.. Fiscal: p
SHORT pricing, _ T
TEEREM taxes,
exchange rates
7 ™~

Land Rights: Local Government:
MEDITUM security of access to participation,
TERM benefits: land, water cocrdination

and trees 1

L]
LONG Education: Fopulation:
TZRM rural rveople, distribution,
government staff silze

Hﬂ““uuh_____#__,ﬂsf”f

Figure 2  Macropolicy Issues Affecting the Environment

9 Some Implications for Bilateral Donors

The 1973-4 famine in the countries of the Sahel and in Ethiopia
caused intense goncern about envirornmental degradation in Africa,
but, fifteen vears later and tften vears after the Nairobi
conference on desertification and the creation of UNEFP, there 1S
little evidence that the underlying causes of degradation are
being tackled on the scale and in the manner necessary. Donors
are aware that epvironmental and development issues are
inter—related: only when poor pecple obtain secure livelihocods
will sustained environmental improvement be possible. Donors are
svympathetic to the lessons emerging from the case studies {paras.
S6=61), but the problem is Lo translate them 1into practical
actions.

The potential for interventicon Ly donors is necessarily



limited, both in gecgraghical area and content. Influence over
the-overall policy framework of host governments is alse likely
tQo De sSmall. DOROTS alse XOow iLhai rurail developmeini has proved &
major stumbling Dlock, especially in the marginal areas of
Africa.

However, . the experience - of the last twoe decades leads to the
conciusion that rural development is not necessarily achieved
through massive inputs of resources wWithin & few years: on the
contrary. Appropriate solutions are invariably lecation specific
and need persistent effort over many years. However, a bilateral
agency with reliable funding should be in a strong position to de
things modestly but well. The main opportunity lies in operating
in a limited =area (i.e. concentrating on both content and area)
and., by working with local people, demonstrating sustainable
systems with a wider application.

Zogencies would do well to keep in mind that rursl development is
a process of experimentation which does not lend itself to the
highly structured approach adopted by the larger . agencies, the
bureaucratic procedures of which have proved an unwelcome
strait—-Jacket. Bilateral agencies -will need to exerclse
ingenuity and ratience 1iIn their efforts toe invelve hoth
officials, local leaders and the people (women as well as men] 1n
the planning and ~ the implementation of the - actions necessary te
satisfy local needs. In the last 25 vyears, development planning
has been an urban., male. bureaucratic and technocratic activity
by those who do not depend immediately on the enviromment for
their sacurity. The results have been short—term objectives,
neglect of ecological imperatives and local environmental
knowledge in project planning and a growth of the absolute poor
and envircnmental refugees. '

I1f dencrs are to . pursue a genuinely particlipative ancl
consultative approach. they must be prepared to allocate the
necessary time, effort and manpower to understanding
socio-economic and socio—political rhenomena. Farticipative
rlanning and implementation take time and considerakle
persistence. This should not lead teo the neglect of the reguired
surveys of physical factors (soils,. hydrology. etc.) nor Lo
delays in disbursement for basic infrastructure {e.g. roads) .
Indeed, assistance with essential capital works will make 1t
easier to inzist upon a more gsradualist and measured approach to
rural development in degraded and marginal areas. '

There are real difficuties 3in working through govermment
tureaucracies in the Third World especially in tremote merginal
arsgas, but i1t is essential for a bilateral agency to do so. By
working closely with local officials, differenges in wviswrpolnts
can he explored and attitudinal changes based on mutual respect
can be fostered. The Erilateral status of donors should not
prevent close cooperation with NGOs. which have clear advantages
in local. community—development programmes. 1t can be helpful to
combine the two types of technical assistance within one secitor:
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for example by rroviding direct support in a ministry's HO and
indirect support through NGOs in the field.

1t is apparent that many of the problems associated with the
implementation of development projects in remote areas relate to
difficulties in staffing., particularly with expatriates. The
problems of recruiting competent staff on - contract and
maintaining them in the field in remote, inhospitable areas are
rot necessarily made easier by delegating the task to commercial
firms. whose high overheads are difficult to justify to recipient
governments and whose relationship wWith contract steff are
unilikely to be close,

it is also apparent that the commitment of field ﬁorkers 15 not

directly related to financial and other inducements. Costly
accommodation and over—generous provision for expatriates 1n the
field is a freguent cause of friction with local staff. The

recruitment. conditions of service and management of avpabriate
technical assistance on rural development projects in remote
areas and the opportunities for replacing them with local staff
need to be carefully considered. Aid workers, like their
counterparts, can become institutionalised. There are Positive
lessons to be learnt from the NGOs. S

The devolvement of responsibility for develorment Frojécts., as
opposed to studies and monitoring of physical and socio—edonomic
trends. to specialised UM organizations (e.g. UNEP aqd: UNSC}
alsc requires careful consideration. The channelling of - funds
through these agencies for project planning ang implementation
can result in an unnecessary addition of bureaucratic lavers and
= reduction of the funds available for the people who most need
them.
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