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This paper is abridged from Chapter 1 of:

C. Eeij, 1. Scoones and €. Toulmin, editors {199%9) Sustaining rhe Soil:
Ictipenone Soil and Watar Coapervalion it AfWes, Eacthscan Publications,
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INTRODUCTION

Soil erpsion ig widely perceived to be a major problem in sub-Saharan Africa.
Most agency reports and government publications highliglt the degradation of
soile as @ major development challenge. but soil and water CONSETVALon
(SWC) efforts in Africa have had a chequered history. From the early colonial
era to the present, atterpts have been made to introduce SWC measures in a
wide range of settings, yet many have failed. This paper asks why this is so,
and whether there i3 an alternative approach which builds on local traditions
in soil and waler manggement. Drawing on the wide range of case studies
presented in Rei], Scoones and Toulmin (1996}, this paper constders the
llowing questions:

* What are the key characteristics of locally-managed SWC systems?

a What are the conditions for their successful adoption and cxpansion?

« How can development approaches be more effective in promoting the
process of local-level SWC technolopy development?

SOIL EROSION 1IN AFRICA: MYTHS AND REALITIES

One of the overriding assumptions driving cwrsnt policy and Inforoming
development intervennions across Alrics iz that geil erosion constimites a maor
problerm, There have been a number of influential stodies cartied put over the
Tast 30 years which reasure the degree of soil loss resulting fromn different
apricultural and livestock management practices. However, most of these
studies derive from plot-based measurements which are then extrzpolated w©
estimtate total soil 'oss per hectars. There is oo problem with sueh estimates
when the measurements and the scale they refer to are fully acknowledged,
but oo often this 15 1gnored and figures are extrapelated from a small plot 0
wider and wider scales making the cooclusions drawn from  such
extrapolations largely meaningless.?

While it is certainly tue that soil ercsion is undermining agricultural
production in certain places, the crisis may not he as prevalent as some studies
suggest. Indeed a concentration on soll loss as ‘the’ major issue bag eclipsed
other important production consiraints such as plaat available water, soil
nutrient levels, Jabour availability, market incentives and so on. What is
urgently needed is a more sophisticated Jebate on (e nature of soil erozion,
its implications amd conseguences.®



STANDARD SOLUTIONS FOR STANDARD PROBLEMS: THE
CONVENTIONAL APPROACH TO SWC

Alarm about the potentiatly damapging consequences of =oil eresion has
prometed a long history of extemal intervention in SWC measures in Africa,
as elsewhere.™ %7 The experience of the Dust Bowl in the United States
proved highiy influential in policy thinking from the 1930s onwards.™® This
wias compounded in southern Africa by the cxperience of drought. In South
Africa the Drovght Commission reported i apocalypiic tones:

Enormous tracts of the couniry have been entirely or partly
denuded of their original vepetation, with the result that rivers.
wefs and water holes deseribed by old travellers have dried up or
disappeared.... the logical ocutcome of it all is the Great Scouth
African desert, uninhabitabie by man.

The prospect of such digasters affheting the newly established celonies
worried many  admimstraters and peliticians.  Major prograrmmes of soil
conservation were initiated in some. parts of Africa, where the colonial stare
was strong and there was & nesd to ensure that demands for land by African
farmers did not undermine the expansion of large-scale, European-owned
commercial farming anterprises. The result was the emergence of a set of
interventions focused on the mechanical comservation of soil:  soil bunds,
ridzing, contour ploughing and so on. 't - B 1435

By the late 1940=, a3 wider set of environmental concerns had come to
influence colonial development thinking: soil fertility decline, overgrazing and
deforestation had been added to the Iist of ills inflicted on the land by African
farming and livestock husbandry. This more comprehensive view of the
environmental problem sugpested a wider appreach to land management
which went beyond individual SWC technigques. By the 19505 an era of land-
use planning emerged based on a zet of land hushandry principles,

I many arcas the land husbandry package was rejected by local people.
Farmners felt that the imposition of a particular model of land use pracrice
undermined their existing agricullvral menagement practices. In Southern
Rhodesia colonial policies banmed traditionmal wetland and river bank
caltivation and so limited people™s coping strategies in dry years; they
enforced redouctions in cattle numbers undermining peopie’s ability to survive
during drought; and they forced people to build a standard desipn of contour
ridge to conserve soil and drain away water from the field, often with
detrimental effects on productivity.™ ¥ Mot sorprisingly, in such simations
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colonial soll conservation and land husbandry imeasures were resisted, and io
many countries they became the focuz for nationalist opposition in the rural
ateas, leading to the widespread destruction of conservation structures, as a
form of political protest.

However, in some places the suite of techniques and management practices
offered by 1the land hushandry approach was widely adopted by farmers eager
to invest in agricultural transformation. The well-documented case of parts of
Machakos district in Kenya is a good example. Here, increasing popndation
densitics and resuftant land scarcity combined wih improved access o the
arowing matket of Mairobi. Access to information through informal networks,
as well as formal extension advice, emabled farmers o oy out a range of
conservation weasures. From the mid-1960s a major ransformation of the
farming landscape tock place with huge voluniary investrment in conservation
works  resuiting  in (alling  erosion  rates, increascd  environmental
rehahilitation and a boost in agricoitural productivity.” Another example of a
successful transformation can be found in Swaziland.'®

During the 19605 and 19705, development attention focused on the need K
madermise and transform supposedly backward agriculture to raise yields and
productivity, SWC technologies, # was argued, coold play their part, and
some grand schemes were dreamt wp. Large projecr areas across Adrica
became the experimental laboraiory for ambiticus engineers with a vision.
The results of these adventures are now well known. For instance, innocthern
Migeria, attempts to encourage irvigated sapriculre arovnd Lake Chad
collapsed very quickly with changes in the environment.” Egually, in
Burkina Faso, the GERES project used earth-moving machinery to construct &
dense nerwork of bunds, However, only two-and-a-hall years after the
project’s start in 1962, it was abandoned as farmers failed to maintain the
bunds. Engineering solutions did not bring about @ swdden modernisation of
agriculture; other constraints lay in the way of dramatic transformartion.

But developers were not to be pue off, for the 1970s provided another spar for
action. Much as the 19205 drought in southern Africa had sent shock waves
through the British colonial administration in Africa, the 1972-73 drooght in
the Sahel set alarm bhells ringing in the international development cormmuminy.
Some of the most emotive media images in recent times have been of destitute
amgd starving pecple, struggling to survive in apparently barren, degraded
landscapes of dry Africa. '

It was during this penod that the term “desertification’ emeered the
intemationzal development lexicon. It had first been widely vsed many years
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before by Aubreville during the period of environmentat furore thar had
characterised the 1930k and 1940:."° However, with growing concern abont
the links between envitonmental degradation and famine during the 1970s, the
term was revived, At the policy level a growing swell of concern culminated
i the United Nations Conference on Desertification of 1977 held in Nairobi.®
Here delegates from around dthe world committed (hemselves to a3 plobal plan
tr combar desertification, snd major international investments were made in
environmental protection in Africa over the following decade® *And-
desertification’ projects became commeonplace in Africa during the 1970 and
1280s, and SWC measures were central ta their desigm.

Many of these projects were remarkably reminiscent of the earlier large-scale
coionial imterventions. For ipstance, in Ethiopia, foilowing the devastating
drought of the mid-1980s, the Derg regime, backed by internationsl aid funds
and food relief, initiated a programme of SWC in the highlands. The
influential Highlands Reclamation Study™® provided the justification and the
familiat range of soil conservation meeasures provided the technological
soiutions. The study predicted that by the year 2010, seven per cent of the
highlands would be bate rock, cleven per cent would have seil depths of less
than 1 and a funther 76,000km® would be incapable of sustaining
agrculture, These were dramatie conclogions. A standard package of
mnterventions wag evolved™ and implemented on a wide scale throughout the
latter half of the 1980s. The Derg regime’s political need to exert control over
the rural areas coincided with the flood of food aid and developrment projects
that arrived in the aftermath of the 1984 drought. Around US520 million was
disbursed annually as food-for-work between 1980 and 19905

At one level, the result was impressive. Thousands of Lkilometres of bunds
were buill, thepsands of hillsides were closed off, stesp-slape agricultore
abandoned and millions of trees were planted.® However, there were high
costs, The lack of involvement of people in the planming apd implementation
of the schemes meant that they were often poorly exscuted and maintained.
o addition, in some places the Imposed measures disrupted existing SWC
megsures, replacing them with alternatives less suited to the local seming. The
focus on soil erosion as the core problem also detracted attention from the
wider problems faced by rural people; withowt addressing such issues there
was little chance that the soil conservation measures would be widely adopied
without significant subsidy and, in some instances, coercion.”

At varying scales and o varying degrees a similar story has bheen repeated in
many parts of Africa.” By the late 19805, a growing realisation emerged that
soil conservation was not the wheole angwer, Again the parallels with the

4



colenial peried are striking. Indeed the same terms were resurrected. Instead
of soil conservation, a wider concept of ‘land hushandry” was expounded ®
¥ Such approaches arpued for bringing together a wide range of technologies
o deal with the broader envirgnmental problems faced by smallholder

farmers.

PUTTING PEOFPLE FIRST: PARTICIFATORY AFPROACHES TO SOIL
AND WATER CONSERVATION

The one important difference between the advocacy of SWC and land
hushandry today and colenial precursors is the current emphasis on peopie's
parucipation. The lessons from the 19605 onwards tanphl project planners and
policy-makers alike that imposed projects just do oot work, certainly in the
longer term. Advocates of a more participatory approach to development
argued forcefully for ‘putting pecple first.'® Wider trends of demacratisation,
decentralisation and the retreat of the state have meant that participation I-.las
become both palibically appropriate and praclically nescssary,

This constellation of factors has prompted the emergence of 4 new sivle of
nalural fesource management intervention based on holistic, village-based
resource management involving a participatory process in planning and
implementation. This type of approach is now widely endorsed and
representative of 2 broad consensus about development intervention in the
18}, Dongrs and national governments have adopted, at lcast ar a thetorical
level, the language of participation and land husbandry. Thig is reflecred at
ever¥ leve] from village project plaps, through nationz] cnvironmental
strategies and plans to global conventions. The Earth Swmmit in Rio in 1992
successfully raised environmental concerns at the level of global politics for
the first time since the early 1970:. The follow-up strategy for the next
century contained o Apenda 21 is replete with hopeful statermenis aboud how
people’s participation is the appropriate route 1o effective land management. ™
The Convention ot Desertification. in contrast to the global and national
plans of action to combat desertification developed in the 1980s, is equaliy
strong om the rhetoric of supporting local Ievel, participakory processes, and
placing iess cmphasis on seeking technolegical solutioms e perceived
crvironmental decline.™

The shift to logal-level planning, appreciation of indigemous techniques and
acceptance that there are Hmits to technological solutions to complex land
management problems are undonbtedly a step in the right direction. But, as
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experience emetges from this new generation of projects, some important
questions are emerging.

First, the distance between the rhetoric and reslity of participation means (it
many projects are simply a new vehicle for the imposition of technological
solutions. This time they may be more people-tnendly {agroforestry,
wondland management, small-scale spil conservation and waier harvesting
systomg ete ) than the grand engineering schemes of the 1960s and 1970%, but
it 15 questionable whether they are any more sustainable once the project
subsidies have been removed, Seconcd, the well-polished populist rhetoric of
community partticipation may mask hidden conflicts, diverse ismerests and
unnoticed costs, Peter Gubbels observes:

‘Putiing farimers first’ is striking, resonant rhetoric, but not easy
to put Imto practice. It requires deciding ‘which™ catceory of
farmers should come firse. ‘Not® deciding inevitably means that
Iocal elites come fipst. Indeed, ta achieve goals such as promoting
self-reliance, peasant organisation and community environmental
management, oufside intervention is often not able to avoid
working with rural power soractures and may have © compromise
on equity issues.™

Characteristics of indigenous SWC technigues

Before describing some of the key characteristics of local SWC prachice, 1t 18
imporant to establish what we meat by ‘indigenous SWC techniques.” There
has been a lot of debate in recent years dhoot the Jmportnee of what has
come 1o be known a3 ‘indigenous fcchnical knowledpe™ in the process of
technology  development ™ % But what s “indigenous’ and what is
“technology™  Both are contested termms aond difficult to define. For our
purposes indigenous refers to local practices, as distinct from interventions
impossd fromn outside. Howewver, many practices that may be regarded as
indigenous teday may have been derived from elsewhere in the past. Indeed,
many ‘indigenous” techniques have been derived from migrants living in or
passing through the area, learned during journeys o other places or adapted
from interventions imposed during the colomal era. We are not concerned so
much with a static notion of indigenous knowledge and technolegy, apparently
frozen in time, stuck in history. Insicad, we are interested in the dynamics of
techinical change, how innovations are adopted and transtormed, how



lechnologics evalve through incremental adaptation and Dow current pracrices
are the result of cumulative responses to a range of influences over umc.

This dynamee interpretation of mdigenagus SWE leads us to a wide-ranging
perspective on technelogy., SWOC  technologies are not simply structures
defined strictly hy engineering parameters; they are the sum of praciices
invalved in managing soil and water in agriculiural settings and they also
include agroforestry, agronomic and tillage practices. Any analysis of
technology must therefore be situated within a social and economic
understanding of the role of the echnology, the rationale and purpose of its
design. Technologies arige oot of particular sets of historical and social
circuunstances, different people have different attitudes and commibments o
themn and, becange of the dynamic influences owver their origin and
maintenance, they comtinuously evolve and change.

Thus, most local SWC practices have designs that reflect their muliple
functions. ** Spil congervation and water harvesting may have different
priories depending oo the average rainfall in the area, the scil 1ypes and the
position of the site within the landscape. For instance in wenter areas, leaching
of soil nutrients and sheet erosion may be a serious problem for agricuitural
production, and s8]l conservation measures maEy he  of  paramouant
importance *® By contrast, in drier arsas, water is the majar constraint to
agricultura] production and so the technelogies are designed to capture and
spread water to key agriculmral sites. ® # This erade-off berween soil nutrient
management and soil  moisture managecment 8 central 1o current
understandings of the production dynamics of Adnicsn  savanna
enviromments. *

Tochnologies must also respond to envirgnoental change. This may be
through shifts in climatic patterns or Iocal changes m landform, ™ *

Types of SWC technique alse vary within landscapes. Cenerally, at the lower
point in the slope, sink sites form where soil and water collect. Such areas
include a variety of wetland patches within dry areas,® with exampies
incleding the wadis of Sudan, mbuga of Tanzanja, dambos of Zimbabwe and
Zambia and lake-shore sites i Nigeria.! Within dry aress, such sites are
highly valuable, constituting key resources in otherwise fairly low value
landscapes. The potential productivity of hese fow-lyving areas is often high,
althongh they tend o demand higher labour inputs than dryland cultivation.
Under certain conditions, it may pay to invest in complex SWC measures in
these areas in order to maintain high soil moisture and melrient staos,
managing seasonal variations of flooding and drought in order to maximise
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production. For this reason, such sites tend o have the mose elaborate forms
of SWC technology. ¥

Unlike convenlional engineering designs of SWC structures which are specified
m technical manmals and extension bandbooks with precise dimensions and
design requirements, local SWOC  techniques are much more  floxible.®
Fiexibility i5 important as field tapography varies greatly from site to site.  Soil
distribution within the field also changes, demanding new designs for new
conditions. Ethno-engineering is a result of “adaptive performance, ' rather than
A timeless response B¢ a technical design probtem - 303

Indigenous SWC measures therefore tend w spread Jabour requirements for
construction and maintenance. Again, this contrasis with most icroduced
techniques which require major invesmments of labour In construction, often
during a single period. Gender differentiation of labour inpurs is common, with
men often being involved in discrete, tine-bound aclivities such as construction,
while women are relisd vpon for om-going labour mputs such as the
maintenance of stmuctures, This division may result in conflictss when men
engage in consrruetion {the most likely activity to be subsidised by developroent
projects), while women are not prepared to invest their time in long term
maintenance, Gender differences in labour investment may also shift with
changes 0 the value of different landscape components for farming. For
instanice, in southern Tanzanis, men are increasingly taking up gardening in
lowland sites, activities that were previously the preserve of women. ™ This tay
result in changes in the way gardening is practised, with new technologies with
different taboor requirements being adopted, However, in other areas, where
high levels of mule outmigration exist, women must take on the full range of
tasks. In such arcas, labour shortages may be an imponiant reason for the low
bevels of investmenl in SWC on smalé holder farms.™ In the past, mobilising
group-based labour through cooperative work parties has been an important
wiy of alleviating household-level labour shormages, especially for construerion
sctivilies, However, a number of studies report that such practices are on the
decline as the sociai nelworks upon which they are based fragment.™- ™

Conditions for Success

What ar¢ the conditions for the success of SWC sysiems? Several rccent
studies llusteate the wide diversity of situations throughout Africa, from areas
with extremely low population density in the ard zones, through to high
population density argas in spme semi-arid and humid zones; and from arcas



well served by infrastructure with good access (0 markets, o remote areas far
from wurbar centres, without good road conmections and where subsistence
production dominates. Equally, the hisiories of external interventinon, access to
information on new technologies and broader policy environmenis all differ
breiween regions,

Table 1 summarises some key characteristics of the regions docmmented in the
collection of case studies presented in Sustaining the Seil'. The table Includes
a description of the region and the ethnic or language group, contrasing
rainfall, population density and crops grown and relating these io the SWC
rechriques found at cach site.

It is a difficult task to dissect the interaction of mflucnees that condirion e
sucoess ot failure of particular SWC techniques in particular places at
particular times. S¢ many factors interact often in conjunction during periods
of crisis, that any simple explanation for techoological development is always

lacking without historical insights.*? Ilowever, there are a number of
imporcant themes, and these are ghlighied below.

Population densities

A wide range of population densities may be [ound thromghout Africa.  As
Ester Boserup™ and many others have ncted, population density has a major
impact on the processes of agricultural inensification ™ With higher
population densities, agricultural plot sizes shrink and land, radkier than
labour, becomes a key consteaint o productionn. This in turn provides
incentives for investing in new (cchnologies, conserving the resource base and
through this, increasing production. ™ 5

Acccgs o land and Iabour, however, may be highly differentiated within a
villaze community, resulting in different dynamics of intensification. Equally,
within a household men and women may control different types of agricultural
plots, resutting in different types of investment. Often women’s plots are
sroall and thus, for them, land enhancing investments are most Hkely,*

Of conrse, 1 range of other factors must interact to encournage (he process of
intensification, but the evidence certainly sogeests that rising population
density is oue of & nunber of important preconditions tor investment in SWC
measures.  This argument runs counter to the oft-repeated Malthusian view
that population growth will inevitably outstrip food supplies, resulting In
environmental Jdegradation, collapse in food prodoction and  ultimarely
starvation or foreed migration.
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what is the evidence o support these different scenarios? It is cedainly true
that in the aress with the highest population density we find the most elaborate
SWC structures.™ By contrast, the level of labour investment is far lower io
low population density areas. '™ 7' Bur population density provides only patt of
the explanation, for there are also ¢ases with high population density coupled
with low volontary investment in SWC, as well as areas with relatively low
population densities where highly elaborate SWC measures can be seep. ™ #
The following sections éxplore a variety of other factors which are mfluential
in providing the conditions for the successtol spread of SWC,

Tahle 1: Characterisiics of African repions: from drier to wetier areas’

Country EReoien Rainfall Pop. Ethnic/ Majnr SWC
{mm} densify | langmace g T techmimies
persons’ | groups
k!’
Sudan Red Sea 15-150 1-10 Beja sorghurm, garth hunds
: Hills millat
i
t Morncon High Atlas 45340 1103 hgouna barley, bench terracas
| hMOtnEaing whieat,
mhaizs
Sudan Centrzl LO0—dix) 10 Fur, sorghur earth bundy
Drarfur Laghawa
Moracen Ril 350250 10-20 | Berber wheat, bench lerraces,
Mountains barley, sione punds,

fruit irees ctep larraces

hrracen Rifl 400 100 EBerbar cereals stone walls,
bowntains EETTRGSS
[oasl)
| Moroceo Rif 400 1) Berber wheat, bench terraces
ISR TEN harfey,
(sl pulses,
flemp
Mipar Tahona 350450 23 Hausa millet, improved
sorglntn planting pits
Migena Borno Statel  250-300 7 Kanute el p T earth bunds
MEali Djené 275600 ZB Bambara miillet,
snrghum

16



I'Country  Region Rainfall Pop. | Ethnic/ Major SWC
(107 kR density | language Crops techoigues
persons’ | proups
km®
— I T el T )
klalj Dogon 500 25-80 | Dozom millet, micro-basins,
Plateau sorghum, pitting, slone
vogetables  bunds
Zimbabwe  Blasvingo 400-600 45-60 | Shona maize, rodification of
Provines nmillet, COTOUT Tidlges
sorghum
Burkina Yatenga 400700 20-130 | BMossi millct, improwed
Paso sorghum planting pits,
srone bunds
Burkina Cromal A00-BH 49-100 | boss] millet, mulching,
Fuxn Platean sorghim contour stone
bunds
Famhia Morthern Ga0-850 [+ varied Ccassava, raised-bed :
Province maize cultivarion
Tanzania  Masaa 0003 30-T0 | Wasukuma | rice, carth bunyds
Thzcrict cotion,
maizra,
EWeCE
potatoes
Ghana Upper East|  S00-900 204 Fralra SOrghai, stang bunding
. millat,
Eroundnuis
Tanzania  Rukwh SCH— 1 O 3 Wafipa THHdRE, mpunds
repion mllat,
beans
Catardnn Mandara S00-12000  40-1043 | Mlafa, sorghum, bench lereaces,
N AITS klandars miilet Sioné bewds
Malawi Southert, S00-1300 220292 | Lomae, NI, coniolr hends,
regpion Yao, sorghum SITips,
Chewa, wespatatlion
Sena bartiers

b bk o o
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IO I

Couniry  Repion Reinfall Fap. Ethnic/ Major SwiC
(mm) density | langpagc LTOPS teehnigues
persons’ | Froups
..... — kln} ol s LT .
Swaizlland  Swari Ai3=-1500  30-65 | Swazi maize £rass Sirips
; Mation
Lans
| Ethiopia Harerpe TO-EIQ0 230450 | Ororna sorghurm,  earth bunds,
i caffee, Bench tereaces
i chat :
i| Cthiopaa MNorthern 1358 TO-2K) | Amhars barlcy, drainage ditches |i
! Shewra wheat,
3 pulses
1 Svuwth Transkei Ti0=1400 B Xhosa maize adaptation of
1 &frica contour banks
Tanzania  Mjombe o0 1500 30 Wabea finger raised-hed
Driscriet miliet, cultivario
malize,
beans,
potatoos
Tanzania hbinga SOO-2000  35-120 | Matengo coffoe, Pits
Listricl maize,
beans
Migeria Tos Platean | 1TKK=I500  70=-280 { Berom, vegetables  bazin irrigation
Hausa wheat,
maize
I Migeria Enupn 16002000 335 Izha yams, hench terraces
maize,
LOtOYams
vepalahles
Cameroon  Bamildke =3600 50-275 | Bamilcke maizme, ridge cultivaticn
Plateau cassava, Redge harriers
yams

lovestment and acecess to capital
The lJack of capital markets and,

in particular, the lack of fommal credit

opporiunities is often mghlighted as a sericus constraint o investment in new
technology. However, it 15 not clear that credit is, in fact, 2 major congtraint.
investmenl in

The uncertain

reiurns

Thom

12
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conservabion measures in particular, mean that formal credit arrangements ars
unlikely 1o work effectively. In any case, small-scale SWC does not require
major capital investment and therefore thete is limited need to mobilise cash,
except for the payment of labour in some cases. In much of dryland Africa,
non-{arm income is a kev substitete for credit.® But whether such income is
invested in agricultural technology depends on the profitability and riskiness
of iInvesiment returns.

Reftorns to SWC investment

It is nortoricusly difficule to assess the returns 10 SWC investment. Studies on
the returns o SWC in Africa are few and far between. Too often it is assumed
that SWC is automatically beneficial, without Iecking m detail at the cositz and
benefits. Those few studies that have been carried out rvelate to large geale
mechanical conservation works and show that in most cases refurns arc
negative, ™ %5 ¥

Some proponents of SWOC programmes argue that calealation of immediate
returns should not be 3 concern since such measures are aimed at long-ierm-
conservation which must atract extermal subsily in order fo  assure
Intergenerational squity and to oflset wider costs of eroston.  But given the
constraints on government budgets and the contraction of aid flows to Africa,
cosl-cifectiveness, even in the short term, will remain an important priocity
for project planners. ss it always has for farmers. The limited occasions
where subsidies may be justified would include instances where major
divergences arise between private and social costs and benefits, such as caszes
where off-farm or downstream effects are significant.® Even in such cases,
caution in offering sobsidised inducements must be heeded,

Experience shows that subsidies may well alter behaviour and encourage
investment, but this may not be sustainable and a3 soon as the subsidy is
withdrawn farmers switch to more cost effective strategies. This pattern 13
hightighted apain and again in the history of SWC in Africa.

Markets apd infrastructure

The incentive to invest in intensification will increase ss the vable of the
ouiput rises. But, without good infrastructuve and access to moarkets, the
growth in economic incentives may not parallel demographic pressures, and
the spomtaneous innovation and spread of SWC may not take place. Bowever,
if 2 good road system and competitively priced transport provide access 1o
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urban markets with high demand then crop values increase, resulting in higher
incentives to invest for long term gain.

The policy environment that governs both the working of markets and patterns
of peblic investment i rural iofrasnueture i3 alse critical. In the past, state
intervention in agricultoral production and marketing has often constrained
opportunities.” More recently, structural adjustment policics in many African
countries have resulted in the liberalisation of markets, the abolition of
parastatal marketing agencies and the encouragement of export crops through
price reforms.

Two contrary views exist about the likely affects of market liberalisation and
improved crop prices on incentives to manage and conserve soils in Africa
“ Some observers expect that agricultural reforms which bring increased crop
prices shovld encourage more people to remaln in rural peoduction and invest
in the land. Henee, rising crop prices should bring higher levels of soil
consetrvation, as farmeers expect higher returns from their land now and in
forure,™  Others argue that higher crop prices may just as well encourage a
rapid soil ‘mining,’ with farmers trying to gain the maxinum mmediate
reurn from their soils, but po necessary increase in investment in the
conservation of soils and their fertility.™ The reaction of land users to crop
price increases is likely to depend on severat factors, such as their dependence
on the continued cultivation of this land as a source of Income. Where land is
in plentiful supply, or where the cultivator can easily move into other fields of
economic activity, there may be litle long term interest in maintaining soil
fertility, so that rising erop prices bring accelerated mining of nuirients. The
degree to which farmers will change their SWC practice ss a result of price
changes also depends on thefr willingness to trade-off  income now against
incoms in the furare, and whether they confidently expeet to benefit from
current invesiments, itself dependent on security of tenure,

Liberalisation of agricultural prices and currency devaluation have also led 1o
changing cropping patterns, with exportable crops generating higher retums.
There is no evidence to date, bowever, for export crops being associated with
either more extractive, or more conservative soil management.,  Soils under
groundnut cultivation have Geen noted as being particularly vulnerable o
erosion, given the complete removal of vegetation at the fime of harvest. By
CoDIrast, rée export crops, sich as cocoa, coffec and tea, provide perenmial
cover and reduce risks of erosion.

Structural adjustment and liberalisation of agrienlral markets have aiso
brought substantial incresses in fertiliser prices, as a result of devaluation and
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the abolition of subeidies. In general, inorganic tertiliser can be considered a
substitute for labour invested in soil conservation and improvement. When
fertiliser becomes more expengive, farmers are likely 0 economise on its use
and ensure minimirm losses oceur by investing labour in soil management and
conservation to prevent runeff of nuirients. Hence, it might be expected that
investment in $WC will increase as inorganic fertiliser becomes searcer.™
The effects of liberglisation are also influenced by levels of public mvestment
to complement the reform policies, In places where no roads exist, where they
are poorly maintained, or where limited transpori results in high prices, any
benefits of structural reform are barely felt. Indeed, with the withdrawal of
subsidies an marketing (e g, through parastatal pricing), people living in such
areas may suffer reduced incomes and lower incentives to invest in SWC,

Secority and tenuare rights

Investment i SWC will depend on the willingness of fammers 0 expend
labour now for increased benefits which may be obtained in the first year {in
particular in semi-arid regions) or some time io the future, for instance, in the
case of sgroforestry practices. This means that people must feel confident of
secure benefits from this investment. But insecurity can arise in a variety of
Ways.

Conflict and war currently affect large parte of Africa, resulting in major
disruption to rural life and production systems. Clearly under such conditions
people are unhikely 10 invest in SWC if ir is uosure whether they will be living
at the same place in the next few months. On the other hand, war or raiding
has sometimes resuited in the origin of major SWC investroents, as people
retreated inte confined refuge areas.™ ™

Insecurity may also arise through heavy-handed development interventions.
For instance, people expecting, or fearing, displacement may be vowilling o
inittate SWC measnres of their own. The history of SWC in Africa has
unfortunately been characterised by forms of external intervention that have
undermined local initiatives.

Tenwre imsecurity 13 another important facior which reduces people’s
willingness to invest in environmental management. Sotne argue that it 5 only
with privatiscd land and exclusive tenure that people will be willing 1o make
sigmficant contributions to 8WC. There 18 some evidence to support this
clavn. For instance, in Malawi much greater investment in SWC is found on
private farms and tea egtaies as compared o smaltholder farms. ™ However,
the reasoms for this do not lie only in the teaure system of the two areas.
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Neglect of the small-scale sector over many years has meant that people arc
required o work as short-term contract Iahourers on the tea estates and the
large private farms, thus withdrawing labour from fheir own small plots of
langl,

The introducion of new technology may result in changes in tentre regime as
fand changes value. For instance, in western Sudan, the introduction of earth
bunds, particularly with land moving machinery, has opened up opportunities
for cash cropping by merchants and businessmen, resulting in the effective
privatisation of high value wedf land.®® The flexible tradiional system
regulated by community and iribal leaders was thus ustrped,  and local
farmers Jost out. By contrast, in the Red Sea Hills, it another part of the
Sudan. access to land, and wafer catonmens i tightly remolatad hy Reja trihal
groupings, preventing outsiders and clites iTom taking gver these assets.”

In some areas, SWOC measures have been developed on commen land which is
managed and controlled by community groups. Tn suck situations, effective
enforcement of common property rights 45 wvital for successful resource
management. Key conditions for success include the existence of local
organisations where a common set of purposcs for resource management are
agreed. Such organisations must be able to agree on 2 set of rules, to exclode
other users and to employ effective sanctions against “free riders.” Relatively
small, cohesive groups with strong leadership appear the most effective,
especially when they are managing resources which are perceived as valuable
and easy to protect with relatively low transaction costs involved, #4570 7473

In geperal, there iz no clear evidence of investment in fand improvement
being higher in areas where land title exisis compared with where land is held
under customary rvights of vse. [t appears that the de jure system is less
mmportant than the de facte tenure regime, so long as secure land rights are
guaranteed throngh customary tenure. ™

Access to information and techrology

Optiong for SWC evelve with changing access to information and technology.
In some cases, the new forms of technology that emerge are cormbinations of
previous practice and introduced innovation. The flexible combination of the
old with the new draws on outside sources as well as on penerations of local
knowledge and practice, and offers an impottant route to success, However,
some traditional practices may not be relevant in today’s settings. Just as
farmers reject externally imposed interventions that are inappropriate, so too
will they abandon indigenous technigues. More important thay the technigque
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or technology itself is the process by which it arises, how ditferent
information sources and technological choices are derived from a Little
scientific experimentation and a lot of farmer practices. Building on tradition,
rather than either replacing it or re-imposing it, is the key {0 success.

Building an tradition: supporfing indigenons SWC

Farmers #eross AlTica have always understood changes in their local
environment and assessed the problems they face. They have needed ta
design, select and adapt technologies in order to survive and prosper. Their
ability to do so successfully is moderated by sovial nerworks and local
‘institutions. External iniervention adds ancther dimension to this process. In
the final section of this paper the guestion is asked: how can exiernal
intervention build on tradition, and facilitate technological innovation by
Farrmerg?

Indigenous and introdueced: complementarity or conflict?

As already noted, the distinction bhetween indigenous and introduced
technologies is, in many cases, sntificial. Indeed it 18 the flundiny in the
praoceszes of techoological change that is siriking. However, when mtroduced
technologies are imposed, and prospects for local -adapration are constrained,
problems arise. For the development planner and praject administrator, the
appeal of an ‘off-the-shelf’ technical package is high. Simple diagnhosis of a
probiem over wide areas mesns that a  standard soluticn can be applied,
Administrative procedurés for delivery are predictable, equipment needs,
labour demands and costs ceon easily be calculated, and schedules for
implementation set, with pre-determined physical targets and monitoring and
evaluation procedures. Diriven by the logic of internal planming frameworks,
such projects have been, and continue o be, implemented on a large scale.

Ome of the bhig driving forces behind this style of SWC project in Africa hag
een feed aid. Mechanical SWC appeared the ideal vehicle for the range of
food and cash-for-work schemes that are popular comnponents of food aid
distribution and employment based safety net programmes in areas suffering
chiénic - food shortages. Experience over the past decades has proved,
however, that such programmes are by no meang always snccessful.

The large-scale campaign approach to SWC is largely incompatible with
locally penerated technology, as demonstrated in Table 2. It is not so much
that extermally derived technology is mnecessarily inappropriate; more
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imnportaet is the manner by which the technology is introduced. Large-scale
food-for-work proprammes aim 0 mobklise large amounts of labour for
simple tasks wirhin 3 short space of time, an approach which is fundamentally
incompatible with supporting indigenous SWC practice.

Table 2; Characteristics of externally and lecally derived SWC
technologies

{haracteristics - BExternal Loeal
Desipred by Engincers and devefopment | Local farmers

planners
Designed for Sail conzervation Mulriple, depending on selting

fincluding solfwatas harvasting,

congarvation, disposal)
b Dragigm fEafires Standardised in relation to | Flexible, adapted (o logel
slope fealures micru-variation
Construction One-tirmnea Imerementadly (fitting with honsehold
labour supply)
Labhour demands High Wariable, penerally low
Returns L ong-term envirgnmental Inmiediate reteris
investment .
Froject setting Large scaic, campaign Longer term support to indigenons
approach; food-for- inmowation; participatory research and
wotkrfcash-For- farmer-to-farmer =haring

worklemployment based
safety net programimes ete.

Participatory processes: bailding on Iocal practices and sopporting
Farmer-to-farmer spread

A panticipatory approach to rural development is at one level much more
maodest than the prand scale campatgn approach typified by the food-for-work
schemes described above. But at another level it i8 much more ambitiouns.
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Participatory approaches in the development of SWOC provide a bridge
between ndigenons and external expertise, with the resulting interventions
often being mtcresting bybrids, drawing inspacation from a number of sources.

The conditions for success are muhiple, combining a condocive policy
envircoment, effective ingtipational setting, access to a range of paricipatory
methods and approaches, and persopal changes amomg researchers and
development workers.™ The researcher and development worker must acquirs
new skills, new attitedes and new behaviours.™ T Rather than plaoning,
directing and enforcing. s/he mmust faciliate, convene, catalyse and negodate.
Eather than technological oniputs, the focus is on the process by which
- technologies  arise, become adapted and  gpread. Rather than dividing
responsibilities between tesearcher, extensiomist and farmer,. coles combine
and joint activities are central. These are big changes (o the conventional,
lincar model of techoology development. But they are proving successful
With the sbhift made from a high level of external intervention in design,
planning and intervention, to a more facilitatory role, costs alse drop,
especially after an initial emphasis on training and local capaciey building. ™

Successful participation therefore involves major reversals, certaioly In
professional behaviour and atiitudes, but more fundamentally in power
relations belween differect actors in the development process.”™ This provides
some very baszic challenpes for development organizations wishing to develop
A participatory approach to SWC and natoral resource mansgement more

generally.

CONCLUSIONS

The challenge of supporting more effective envirgnmentat management in
Adrica iz huge. Three issues stand out from our earlier discussion of
indigencus SWC and its ability to sustain the soil for the future.

First, we must be wary of simple definitions of a complex ‘problem’. Much
effort 18 expended on designing and disseminating ‘solutions’, buot too little
time is spent on snderstanding the problemn. We have to ask foom where our
definilion of a problem arises: What data are being used to deseribe the
picblem? What evidence is emphasised, and what issues are ignored? What
are the political mterests involved in describing a simation? With more
reflection on assumptions made by the various actorzs in the development
process, more effective solutiong will hopefully cmersa,
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second, we must recognize that technology exists not simply as an engineeting
Jesign, but in a social and economic context. For a technology to be attuned
to people's needs, local environmental condirions and economic factors, it
must be flexible and adaptable. Rigid preseriptions and designs do not work.

Finally, participatory approaches, while clearly desisble, are not
uncomplicated. Simplistic adberence to ‘community managerrent’ may mask
imporiaot differences, becween men and women, betwesn young and old,
between rich and poor. Any intervenfion inevitably affects the balance of
interests within and bebween groups, with some winming and others Iosing, [t
is vital to appreciate the political congequences of development activity, This
means recogrising conflict, rather than ignoring it, and so encouraging a
process of negobation and choice, myvolving alf actors, in development
planning and implementation.
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