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1. Summary of Research Results (for references, see end of section 2)

Therurd environments of Sshelian West Africa are too reedily identified with environmental and
economic crises. Rurd livelihoods undoubtedly suffered serioudy during and after the mgjor
droughts of 1968-1973 and 1984, and during periods of economic downturn in the post-
colonid period. Sahdlians suffer hardship during mgor demographic, dimatic and economic
changes of unpredictable magnitude, which often occur at too rapid a pace to alow indigenous
capabilities to adapt and adjust. Decades of regiona development intervention have had little or
uncertain impact in the region. But it is facile to assume a Smple reationship between land
degradation, drought, food supply, and the surviva strategies employed by rura people. Among
the more complex and vitd issues are relations between actively constructed livelihoods of
individuals and groups, particularly complex household units, and natura resourcesin rura
environments. The latter provide not only challenges, but also opportunities. In the conditions of
the Sahd where dimate isinsufficiently predictable to permit reiable harvedts, 'diversficaion’
away from, but Hill incorporating, agriculture is acutely visble in many communities. But is it
possible to gauge the net effects of these activities on welfare, subsistence, vulnerability,
and wealth generation over time? And how best to link these activities to the
management of, and condition of, natural resources? Many, often conflicting, hypotheses
are circulating on these issues.

In an effort to displace 'globa’ broad-brush statements about deforestation, soil loss, and
nutrient deficits brought on by human actions, researchers now argue that understanding arurd
system, through forma scientific method and ahost of participatory and landscepe andysis
techniques, is not only avalid endeavor for research, but can assst in the design of more
effective, localy targeted, and potentialy sustainable management efforts. Southwestern Niger
has provided a good area in which to examine the veracity of widely-held claims about Sahelian
crigs and hardship, and offers a suitable environment in which to bring together scientific
investigations of agrarian systems and the naturadl environment and arange of socid, historicd,
and participatory investigations.

This report of ajust-completed project builds upon the findings of an earlier sudy. A one year
GEC Starter Grant was awarded to the project team for research in southwest Niger in an area
inhabited by Zarma farmers and some semi-sedentary Peulh pastoralists (L 320253247).
Detailed socioeconomic studies were carried out in 1995 and 1996 at Fandou Béri, east of
Niamey (Batterbury et al., 1996). The present grant period began in December 1996, and
fidldwork took place in 1997 with some monitoring continuing up until October 1998.1 Three
years of investigation in a sSingle community, therefore, form the basis of this report.

1 It is not possible to completely separate the findings reported here between the two separate ESRC
awards. The present grant was awarded to build upon thefirst, to quantify and clarify key relationships. In
addition, several linked student projects have been conducted in Fandou Béri over the period, and this
report istherefore an amalgam of all thiswork.



The key findings of the research relate to the identification of:

. how socid, environmental, and economic changes have played out at the local scale,
and how smd| scale dryland farmers respond to those changes over the last thirty years

. processes of land degradation - analys's of its extent and its socid reations

. the nature of current livelihood systems, in which amix of ‘capital assets are created
and used.

Fandou Béri is 55 km from the major capital city of Niamey, and is Stuated at approximate
limits of its urban "hinterland’. Niamey exerts a noticeable influence on economic and socid lifein
the village. As the economies of urban hinterland areas in West Africa are predicted to become
increasingly influenced by the rapid growth in urban markets over the next decade (Club du
Sahd 1995), Fandou Béri’ s location would be an important location for future monitoring of
how production for the market and urban-rura interactions change over time.

i. Processes of land degradation

Beginning with 'natura capitd’, our analyss of land degradation found a complex loca pattern
(see the papers by Warren, 1998 and Warren and Batterbury submitted). The relationships
between erosion (through wind and water), soil fertility and agricultura practice were explored
for alimited number of fidds and their farmers, first using the caesium-137 technique to measure
net soil flux combined with interviews and focussed discussons. The method was chosen for its
relative smplicity, but given restrictions of time and budget, even this method could discover
only asmall part of the pattern. For exampleit has generdised soil loss for a 30-year period
and our sampling technique has had to generdise by field (smoothing over interesting within-field
patterns).

Nonethdess, the rates of soil flux we found taly with short-term measurements found by other
methods at anearby site (see Warren and Batterbury submitted). The results suggest, with little
doubt, that the net rate of erosion at Fandou Béri is severe by the supposed standards of West
African erosion. However there are very few measurements of eroson in West Africawith
which to compare these findings (again see Warren and Batterbury submitted). Erosionis
mainly by wind, but also, in the upper parts of the catena, by water. In some cases soil
depogtion is as much of a problem as erosion, burying and killing seedlings in the early season.

One of the most interesting outcomes of this part of the research isthat our preliminary andyss
is showing that the 'socia’ or ‘cultura’ controls on the rate of erosion on fields are stronger than
the'naturd’. Rates of erosion appear to be related to a number of socid factors, many related
to wedth. A preliminary stepwise regression shows erosion on agricultural land to be most
strongly positively related to paid |abour in agriculture, numbers of household animals and extent
of male migration in that order. Interpreting these fidld-scal€ patternsis clearly difficult, but we
have made some attempts (Warren 1998, Warren and Batterbury submitted, Chappell et al.



1998b). It appears that relatively high rates of erosion on agricultural land are ‘tolerated’ by
Zarma farmers because the farming system has partidly diversified awvay from agriculture. High
erosion on a particular field may be compensated for by @) farming another plot more intensively
and b) meeting household food requirements through other sources of income. Thus, the
correlation between net erosion and agricultura productivity was found to be poor. In addition,
and related to this pattern, erosion, may aso be the consequence of a drought-mitigation or
labour-shortage-mitigation strategy. It seems that many fields are planted each year, but if, early
in the season labour is short for weeding or if the rainfal is bad, then some fidlds will be
abandoned and, the crops being in early growth stages, the soils will erode. Eroson on onefield
is, to an extent, compensated for by the deposition of the eroded materia on nearby fieds
(particularly fallows). But two things must be borne in mind: &) our messurements are for net
eroson (thus not distinguishing between episodes of deposition and erosion, but giving the
overdl 30-year lossrate), and b), the finer soil particles, which are most important to fertility,
are modly, and amost immediately blown well beyond the village lands (the terroir.)

Farmers routingy lodge millet stalks (paillage) explicitly to protect againgt wind erosion, b,
unlike other regions of dryland west Africa (eg. central Niger, central Burkina Faso) thereis
amost no organised, physicd protection of soil through conservation work. It may be that
returns from agriculture here are too low, relative to other returns on labour or capitd, to justify
any further investment. The soil fertility lost to erosion or taken by crops, is countered by
fdlowing (during which a nitrogen-fixing soil crust develops, and potassum- and calcium-rich
dust accumulates — Piper, 1998), by the very occasiond use of inorganic fertilisers, by contracts
with the Peulh for anima stabling on fields after harvest (Iess common since the Zarma cannot
often afford to pay the Peulh for this service), or by the encouragement of termites. All of these
processes are currently in decline - strongly linked to livelihood choices described below - thus
aggravating the problem of land degradation.

ii. Social, environmental and economic change: under standing the human response

The people of Fandou Béri are aware that they live in a changing environment, and even identify
many of the changes described above as degradation. They identified Sgnificant dteration in
vegetation cover and soil characterigtics of their lands over the lat fifty years (see Batterbury
and Longbottom, 1996). Severd species of tree and shrub have al but disappeared from the
terroir, the 35kn7 (approx.) area over which village leaders have land rights or derived rights of
use. They aso report that the productivity of soils has diminished over 50-80 years. Aerid
photographs, the first taken in 1950, show the cropped area has extended to cover alarge
percentage of the terroir. Organic matter levelsin soils are perceived as low and il declining.

Population density was around 20 persons kn in the early 1990s. Most families cultivate two
or three fidlds totaing 2-10 ha™. Yidds of millet, the staple crop, fluctuate annually but average
between 300 and 400 kg ha'*, and the use of organic manure and particularly fertilizer is limited.
Other inputs (improved cered varieties, pesticides, animd traction) are not widely used.
Evidence of the intengfication of agriculture through more labour investment, or through these



other technologies, suggests intensification is aso patchy, and has proceeded dowly given the
low population densty, high rates of out migration, and lack of mgor technica innovation in
farming. Thereis extengve fadlowing of fields, dthough the practice is complex. Often one large
fidd is cultivated, parts of which arein falow and parts cultivated a any onetime. Fallowing
practiceisvery varigble, smal parts of falows being brought back into cultivation by women for
high-vaue crops a times. The lengths of fallowing period are dmost certainly declining, for a
number of reasons, among them the perceived requirement that afield must be ‘productive to
assart formal tenure. Labour isacritica factor in agriculture; [abour availability corrdaes with
crop yields. Due to increased outmigration from the village there is a problem with mae [abour
shortage and many families cannot afford to hire in agriculturd labour.

Moving to regiona controls on land use and decisions, the political economy of resource usein
this region of Niger has changed rapidly since the middle 1990s. Changesin the political
economy do matter, and have been expressed as a downturn in development assistance, rising
prices for agriculturd inputs, awithdrawa of sate servicesincluding (periodicaly) schooling and
hedlthcare, and in unpredictable demand for |abour in regiona labour markets away from the
community. Two military coups have occurred snce 1995, and internationa structural
adjustment loans and other aid donations have been disrupted.2 There are no development
projects working in the community2, but aformer seed multiplication project influenced farming
practices4 Thisand other evidence suggests that Fandou Béri's farmers are keen on utilizing
any potentia externd interventions that may help improve productivity, but do not have access
to many. Dueto its peri-urban location, however, thisregion is unlikely to receive as much
development assistance than poorer-off provinces further from Niamey.

iii. Livelihood systems: how do they operate?

Through diciting ordl histories and following through with repest surveys of activities and
budgets for a sample of men and women, a history of the livelihood strategies employed by the
community has been developed. Diversification away from reliance on agriculture must be seen
as an adaptive srategy in this dryland region (Mortimore and Adams 1999). Agriculture has
dominated the production system since the establishment of the village, athough at various times
villagers were taken as laborers to work on projects for the French colonia adminigtrators, and

2 The goals of the World Bank 3-year Enhanced Structural Adjustment Facility (1996-1999), which
expired in July 1999, were to clean up the nation's public finances and public services, increase internal
revenues, hold inflation to 3% and reach economic growth of 4%. In 1998, Niger's GDP increased by 4% and
inflation was at 3.4%. But Niger was not included on thelist of countries receiving debt relief from the G7
initiative in 1999. It liesasthe 173rd of 174 nationsin the UNDP's Index of Economic and Social

Development.
3 A small seed supply scheme recommenced in 1999, however.
4 In the 1970s and 1980s an agricultural development project paid farmers to produce seed stocks of

improved millet, using improved farming technol ogies and practices. After the project was withdrawn
farmers were unable to sustain yields without the subsidized fertilizer they had been using. We have many
reports of sharp fallsin yield. Improved crop varieties from the project were, however, conserved and
continue to be used, although many farmers have now reverted to local varieties.



the deployment of other income sources was stepped up after the imposition of taxation
demands by the colonia regime in the early 20th century. All households cultivate to meet their
subsi stence requirements, but several have operated 'dua demand' systems for decades,
involving minima cash crop production (mainly, in past times, of cotton).

Three mgjor twentieth-century famines had repercussions for the community. As a separate but
linked development, economic migration, notably of younger men who work as ambulant
tradersin West African coasta countries has increased markedly from the 1940s to the present,
and especidly snce the drought years of the 1980s. Today young unmarried men choosein the
dry season but to trade locally, to purchase cattle and sheep to raise and then sdll a higher
prices, or to leave Niger in search of work. Not all can marshal the necessary resourcesto
depart after the harvest, however. Money earned by men abroad goesto pay for food, and
ritual and socid obligations, especidly for cloth for their wives and bridewealth payments.
Some men enjoy the challenge of migration; others only go by necessity because they are
pushed by their families or require capitd. All agree that migration is not as lucrative now, asit
was only afew years ago.

The commund sharing of financiad and materid resourcesis congtrained. Each household, and
esch individua, retains atight reign over ther finances and often earns cash independently of kin
or neighbours. Livelihood systems are congtructed through active decisionmaking within
households. Other individuds, even kin, often pay each other for goods and services. The
adoption of Idamic inheritance laws for property and land (with land usudly divided between
sons) hasled to the loss of commund lineage fields. Cooperative villages indtitutions exist but
are few; for example ayouth group is active.

The Zarma practice extensive agriculture on large, spatidly fragmented fields and at present
have few animas by comparison with the Peulh. They are, however, keen on anima ownership
and express interest in increasing anima holdings and decreasing farmed area (where this does
not prejudice tenure), in accordance with a'diversfication' modd. Severd families of
sedentarized Peulh have smdl fiddsin theterroir, and they use more manure from their animals
to crop continudly on smdl fields. Zarmaanimals are entrusted to the Peulh who take them
northward to good grazing during the wet season, and a mgjor livestock route between Mdi
and Benin passes close to the village. Unfortunately the smallness of our sample of Peulh
households does not alow very secure generaisations about them. We believe, though we
cannot show conclusively, that Peulh fields are less eroded than Zarma, probably because of the
regular input of manure, and the guaranteed availability of |abour.

Livelihood activities are gendered. Women are engaged in many income-generating activitiesin
addition to daily chores, including the sale of bush sauce ingredients and prepared foods, the
cultivation of high-vaue crops on corners of falow, the sde of wood, petty trading, mat making,
drawing water, and looking after sheep and goats. In accordance with Idamic semi-seclusion,
much trading goes on compounds and trips to market are congtrained. Women buy and sdll
animas, and can have considerable sociad and economic power in some households.



Conclusion

Research has build on agood st of base-line data on the pre-existing physica background
of acommunity?, by adding a data-base on erosion rates, added detailed socid and
economic information about a sample of households, and questioned peopl €' s perceptions of
change and the livelihood srategies they employ. From the mid 20th century, Zarmafarmers
have tackled an adverse physica environment and responded through shortening falow
ranfed cultivation 'at home and economic divergfication 'at large. The locd agrarian system
isdynamic and ever-changing in response to livelihood decisons and environmenta
perturbations. The research has uncovered a very suggestive set of relations between
erosion and socid factors. The choices, preferences and opportunities facing Sahdlian
agricultural systems suggest this and other communities will continue to respond to change
through these mechanisms. Predictions show arapid increase in regiona markets and cash-
based economies in the urban hinterlands of West Africa over the next decade, and it will be
important to observe changes as they apply to villages like Fandou Béri.

2. Report of Research Activities
Objectives

The mid-award report (December 1997) revised the project objectives from the original
proposd, to read as follows:

1) To identify livelihood Srategies, agro-pastoral systems and the natural resources
on which they depend in Fandou Béri, SW Niger.

2) To evauate soil erosion and deposition on sdected fields

3) To identify socid and economic change influencing livelihood strategies and agro-
pastora systems

4) To identify diverse human rationdities relating to these issues.
The stated god of the project was confirmed as being

To isolate the key dementsin the relationship between environmenta degradation
and livelihood strategiesin SW Niger over the last 40 years.

5 Collected as part of the HAPEX-Sahel experiment in 1992, and in nearby research projects
described below.



These revised objectives, each working towards an overall god, was seen as necessary to
guide the research assstants in data-collection and to bind the different disciplines at work
more closely together.

M ethods and Activities

The project methodology has evolved since 1995, beginning with fieldwork using focus
groups, PRA techniques and semi-structured interviewing in 1996, before investigationsin
1997 were made of biophysica resources, fields, and socid relationg/livelihood systems by
means of oil sampling, monitoring exercises and interviewing. In 1998, continued monitoring,
extenson of the dataset and cross-checking was possible before data were transferred to
computer, a GIS was created, and analysis began. Throughout, a 'nested' approach has been
used. Information was collected on soils and plants, in fidds, these fields are used by
individuas, who form part of households; who are members of a community and itslands.
This'local political ecology' approach has tried to combine different research cultures -
natura science, and 'softer’ socid science - in asingle study.

Preliminary Visit to Niger 2-14th March 1995.

Thefirgt period of fieldwork in Niger in March 1995 visited severd fiddwork stes, as well
as NGOs, government offices, and internationa organisations. The predominantly Zarma
village of Fandou Béri was visted as a promising location for detailed investigation and
urveys, Snceit lieswithin the zone for which detailed scientific monitoring had aready been
carried out, both during the HAPEX-Sahel environmenta experiment, by ORSTOM, and by
research students. Severa days were spent in the village collecting background information,
talking to villagers, and sampling a limited number of soil profilesto extend an erlier survey
of soil eroson by Chappell (1995).

London Workshop, UCL, 31st March 1995

We hdld a smal workshop in London on our return, to exchange information and ask for
comments from other ESRC-GEC participants and researchers. We submitted a proposal
named SERIDA (Socia and Environmentd Reationships | n Dryland Agriculture) for funding
to the EC in September 1995, and adopted this acronym.

Detailed Socio-economic fieldwork in Fandou Béri and Hamdallaye, Niger: Dec 11 -
Jan 15 1996.

Five weeks of fieldwork were carried out by Simon Batterbury, asssted by an anthropology
measters student, Judy Longbottom. Working with an experienced loca assstant, they studied
villagers perceptions and perspectives on land use change and livelihood opportunities,
through group meetings and interviews, viststo loca markets, field walks, and informa
observations. Six farmers and their families were surveyed in detail, and archiva materia was



collected about the region. Details from this fieldwork appear in a paper (Batterbury and
L ongbottom 1996).

Project re-funded, further fieldwork, Dec 26th 1996 - mid 1997

The project received renewed funding from GEC and re-commenced in December 1996.
Two part-time research assistants begun work - MichaWeigl (anthropologist) and Nik
Taylor (range manager/geographer). Two vidts by the Pls established a project house in
Niamey, dedlt with logistics, and re-engaged local field assistants (Siddo Seyni, Ramatou
Tdphi). From January to April 1997, the ass stants conducted intensive village fid,
vegetation and agriculturd surveys, and worked with exigting legal and traditiond ingtitutions
in the village to arrive at their sample of 16 individuas and their fidds. These were sampled
for later Caesum analysisin thelab.b

An office was established a ICRISAT (the International Crops Research Institute for
the Semi-Arid Tropics) in therr Sahdl Centre ation a Sadoré near Niamey. ICRISAT is
part of the consultative group for international agricultura research (CGIAR). We became
linked to the MUSCLUS (M Ulti SCae Land Use Systems) programme run by Dr Niek van
Duivenbooden (van Duivenbooden 1998), and we attended an internationa meeting on 'Soil
Fertility Management in West African Land Use Systems a ICRISAT in March 1997.

Growing season to December 1997

After a pause in data collection and visits to other projects, from May until the close of the
harvest season further semi-structured questionnaires were designed and executed by the
RAs, with input from Siddo Seyni, the Pis, and the villagers. The am was to move up from
the closed field system to a grester focus on household, group and community issues. These
were as follows: household production and exchange by men and women; surveys of
agricultura producers, weekly monitoring of activities; livestock ownership and sdes; and
village events. Some ethnic and socio-higtorica information was dso collected. The
respondents were the members of the same households as had participated in the field
urveys.

The two RAs directed surveys under the daily direction of Siddo Seyni and Ramatou Taphi.
Two UCL masters students, Henny Osbahr and Chrigtie Allen, flew out and completed
MResfiddwork in the village on falowing practices (Appendix 1) and perceptions of soil

fertility respectively .

A credit scheme was initiated for village women, in order to provide start-up fundsfor a
severd individuas to purchase animals for fattening and later sdle. This was funded from the

6 30 samples were taken in each field and their total weight taken. All 30 were then mixed together.
1/30" of the mixed sample was taken and the weight of the sub-sample noted.



persond funds of the PIs and has continued to operate. In late 1998, it was reported that
mogt participants make enough to reinvest in animals of higher vaue (e.g. cows), some had
aso used part of their profit to buy millet or maize to feed their families.

Early 1998

Nik Taylor andysed and classfied the data in the UK, transforming them into a standard
database format (see Figure 1). Siddo Seyni continued low-level monitoring in Fandou Béri.
Four additiona households were added to the household surveys, athough not with the same
level of detail asfor the 16 core households. Henny Osbahr returned to the village in May to
conduct extensive fidldwork on falowing sysems and soil fertility for aPhD (Appendix 2).

June - end 1998

Field monitoring resumed under Nik Taylor's and Andrew Warren's direction in June 1998,
through until September when end-of-fieldwork meetings were held in London.

Two more Masters students conducted work on soils and on water balance (Trevor Piper,
Stephen Matthews).

GPS equipment borrowed from ICRISAT permitted precise fild Sze measurements and
cregtion of avillage map usng Arcview software, working a ICRISAT and latterly at UCL.

1999

Data andyss, GIS work, continued Caesium measurements, numerous presentations, and
extrgpolation of findings continuesin the UK.



Results’
Under standing the landscape, under standing the community

There are parts of the Sahel, written about in hopeful terms, where year-round irrigated
farming, lucrative cash crop production, or very intensive cultivation is practiced (Mortimore
1998, McMuillan 1995). The Zarma Plateau, on which Fandou Béri is Situated, does not
share these characterigtics. Most of the agriculture uses sandy, low pH soils derived from late
Peistocene now-gtabilised dunes. The low pH is associated with low nutrients, especidly
phosphorus-availability. Surface water for any form of irrigation is limited. Away from the
rich borders of the River Niger, wood cutting, grazing and extensive cultivation practices
have reduced vegetation cover, particularly in the close-settled zone around Niamey.
Although the region has been inhabited for centuries, agenera view is that has now reached
an "advanced stage of environmenta exhaugtion” under human use (Spath and Francis 1994).
Although vegetation and soil characterigtics are highly varigble, certainly thisis a challenging
environment for the Zarma, Peulh and other groups that depend upon it in part for their
reproduction. Indigenous methods of land husbandry are under stress, with many farmers
habitudly leaving the area periodicaly or relying heavily on non-farm income. Low externd-
input rainfed agricultureis il practiced by most Zarma households, but often in combination
with pastora activities and seasona economic migration (Painter 1987).

We have been researching how this system has changed and evolved, and how it works
We have chosen to explore these issuesin a single community. Our basic unit of the study is
Fandou Béri (13° 33' N 2° 22' E) (Figure 2), apredominantly Zarma community with poor,
sandy soils (Psaments) on stabilized dunes and a mean annud rainfal of ¢.560 mm (1908-
1989) and 547 mm (1991-1995) (1997: 551mm). The village is sufficiently far from Niamey
to be out of the close-settled zone of thislarge city, but close enough for there to be frequent
trading and wood cutting for the Niamey market. Villagers have experienced atrend over the
last 20-30 years of shortened falow periods, fluctuating yields (depending on rainfall and
other factors), increased mae out-migration, and awithdrawal of rurd development
interventions.

One of the main reasons for the selection of Fandou Béri for study wasthat it is covered by
unusualy good environmenta data, though less was known about its society and people. It
is covered by excellent Japanese survey maps at 1:50,000. It isin the East-Centra Site for
HAPEX-Sahd (The Hydrologic-Atmospheric Pilot Experiment, a programme sponsored by
NASA). HAPEX has provided good satellite and air photographic imagery, and made

7 Acknowledgements: We would like to extend our thanksto all our research assistants, students
and local collaboratorsinvolved in this project sinceits beginnings as an ambitousideain 1994. Especial
thanks are due to the villagers of Fandou Béri, from whom we have taken much, learned alot, and to whom
we have given alittle over the last three years. Without the support of the Institute of Hydrology (and their
battered Landcruiser), the logistical support of ICRISAT, and the tolerance of the ESRC-GEC office, we
would not have been able to complete thiswork.



various ground experimentsin 1992. SPOT and TM imagery and air photographs for 1950,
1975 and 1992 have been obtained. A nearby ste, beyond the village of Banizoumbou to the
eadt, has been intensvely monitored as part of HAPEX and other programmes by

ORSTOM and ILRI teams from Niamey over severad years. Soil maps are available for the
terroir, both as HAPEX results (Legger 1993) and from earlier studies, such as those of
Manu et al. (1991) and Taylor-Powdl et al. (1991), who aso conducted socia surveysa
few kilometersto the west. Figure 3 and 4 are taken from the HAPEX work and show the
location of the village. Five sub-sites where extensive hydro-ecologicd data were collected
on aress of fallow grasdand, falow bush-grasdand, millet crop, tiger bush and degraded
fdlow bush are shown in Figure 3. Thevillage of Fandou Béri isin the centre of Figure 4.
ICRISAT personnd aso conducted research on soil varigbility in cultivated fields on the Sites
used by Manu and Taylor-Powell (Brouwer, various). Internationa (ICRISAT, ILRI,
Hohenheim University) and nationd (INRAN) organisations have had a series of experiments
on manuring, wind erosion, phosphate use, and fluxes a Banizoumbou, close to Fandou Béri
to the east (Bationo, et al. 1992, Buerkert, various, Gandah, et al. 1998, Bidderset al.
1998, Williamset al 1995, and work by Pierre Hiernaux and Matt Turner). ORSTOM, the
French scintific ingdtitute, has some continuing research in this area on groundwater, rainfall
spatid variability and wind erosion (for example Rgjot et al. 1996). Chappell (various)
conducted a soil erosion study on part of the terroir using **'Cs.

Despite the existence of these data, few studies have extended them by examining the
workings of afull agrarian system, with aview to understanding land use and livelihood
dynamics together. In rurd research, assumptions may be tested after a close reading of
other loca studies and research sources, and viathe loca application of much more generd
'moddls or ‘frameworks about human-environment relationships. The gpproach of this
project differed dightly from other ESRC-GEC projectsin West Africa8 We did not wish to
confine study to discrete 'processes until we had discovered which processes matter ed for
explaining change and human adaptions. Rather, the community was used as a base to
explore diverse processes and from there to offer these up to existing hypotheses and
models.

Soils and Land Degradation

We begin with a particular set of relationships, those between the natural resource base and
agriculture/resource use. A schematic cross-section of a soil toposequence typica of the
terroir isshownin Figure5.

The soil toposequence extends from aferricrete-capped plateaux through a"skirt" to a broad
valey, within which there is an incised dry stream channel which bisects the settlement. The
plateau is used as a fuelwood resource, and is uncultivated. The parent materid of soil on the

8 Roz David on migration and gender; Lockwood on demographics; Mortimore and Adams on
agricultural intensification; Woodhouse on governance; Fairhead on forest history.



plateau (tondobon in Zarma) is very hard or stony, humus-poor, sesquioxide—ich and with
manly keolinitic clays. The soils are gravely loams over cemented ironstone gravel (Manu et
al. 1991). They are acid (pH < 5), of low nutrient status and have little water storage
capacity because of their shallow depth and large content of coarse fragments. The surface
has bare patches interspersed with bands of vegetation of varying szes, oriented with their
long axis parald to the contour (Vdentin and d'Herbés 1996). The patches appear as stripes
when viewed from the air, and are appropriately named brousse tigrée or 'tiger bush’ (Thiéry
et al., 1995 modelled atiger bush system afew kilometersto the east of our Site). The soils
under the vegetation stripes are different from those between them; pH is5 to 6 and they are
humus-rich, and gpproximately 20 cm thick above the ferricrete cobbles.

Locdised rills and surface wash from the plateaux feed gullies through the plateau edge.
Further down the toposequence, the "skirt" is an area where hummocky terrain may indicate
gpatid variation in soil loss. A number of locd soil types are recognised here including
gangani, areaively clay-rich soil, perhaps the exposed B horizon of an ancient sandy soil.
Some gangani soils are cultivated, and we have sampled the erosion on afew. Vegetation-
capped pedestals or mounds of acid soil (pH < 5) are 30 to 40 cm high and from 10to 30 m
wide. They are probably the remnants of wind erosion. The vegetation hereis sparse
(villagers report that it was well vegetated in the 1950s, however) and the surface very
compacted.

Outwash fans from the gullies on the skirt take sediment onto the edge of the sandy soils
which are developed on Late Pleistocene dunesin the valleys between the plateaux
(Bergoeing and Dorthe-M onachon 1997). We ourselves have dated similar depositsin the
valey of the River Niger to the lagt glacid maximum (LGM)(Rendell et al. 1998 and
forthcoming). These deposits appear to have quite well developed, now acid soils, and are
the site of most of the cultivated and fdlow fields & Fandou Béri (Figure 6). A now dry,
snuous vdley isincised into the sandsin the vicinity of the village, feeding amuch larger
hydrographic system to the east (Bergoeing and Dorthe-Monachon 1997).

Zarmafarmers have detailed knowledge of soil fertility and erosion, as reported in an earlier
unpublished paper (Batterbury and Longbottom 1996). In brief, indigenous soil
classifications recognise severa processes and at least seven major soil categories, most of
which are farmed (Figur e 7). These range from the uncultivated plateau tops (tondobon) to
the clay-rich valey bottoms and ancient interdunes (botogo). Some terms, such astass
gandi, describe soils from the deposition of sands by water or wind erosion. The villagers
aso recognise soils on which arich crust has developed during fallow periods — korobanda.
An MRes dissertation by Piper (1998) describes the gpparent nitrogen-fixing properties of
these crusts, while Osbahr (1997) has andlysed the pattern of regeneration between short
and long fdlows (Appendix 1).

In association with the HAPEX-Sahel experiment, Chappell undertook an NERC-funded
study of soil budgetsin part of the Fandou Béri terroir , close to the tiger bush area shown



on Figure 6. The results of thisanalys's, reported in Chappell in various publications, found
that the net soil flux for his study areawas found to be - 23t ha* yr. Figure 8, from
Warren (1998) presents some of the early results of our analysis. This aso shows high and
even higher rates, many in the region of 30 ha* yr*. The relations of these figures to those of
what has been estimated for thisareain earlier sudiesis discussed in Warren and Batterbury
(submitted). This suggests, prima facie, that eroson problems may be even more serious
than has been feared by most authorities. The question of the rates and significance of
eroson in the Sahdl is discussed in Warren and Batterbury (submitted), where it is concluded
that not enough is known about ether to make serious policies for erasion control.

The significance of these high eroson rates at Fandou Béri itself is dso debatable, and we are
ill engaged in andlysing our datain this respect. Soil eroson removes nutrients and
decreases soil depth, thus decreasing water-holding capacity, which is likely to be critical in
this environment. Farmer’ s perceptions of soil fertility et Fandou Béri are covered in Allen
(1997:31), where tassi (sandy) soils are identified as suffering fertility decline more than
botogo (clay-rich) soils. Available water capacity for each soil typeisvita, particularly under
rainfall deficit conditions. With Professor Agnew (Manchester) we are engaged in developing
amodd of the relevant processesthet is calibrated with data from Fandou Béri, collected in
the village by Matthew (1998). It could well be, however, that little of soil productive
cagpacity islost following erosion, for many of the sandy soils are so deep that it would take
centuries to reduce their capacity. In amilar soilsin Nigeria Olofin (1992, quoted by
Mortimore 1998) has caculated that “soil life’ is“many decades’. A similar Stuation (deep
soils which do not lose productivity with eroson for many decades) occurs in loess soils of
themid west USA (Larson et al. 1983). In Fandou Béri, this may partly explain why
farmers show little interest in halting water and gully erosion, but our ongoing analyss shows,
to date, that the socid relaions of erosion are much more complex and highly rdlevant (some
of the early analysisis reported in Warren and Batterbury, submitted and Batterbury, 1999).

A maor issue isthat over the years, increasing land pressure has meant that farmers have had
less and lesstime to leave their fields falow between millet planting in order to recover soil
nutrient losses. In past times, fields have been |ft falow for at least 10 years. In recent years,
however, this has commonly been reduced to 5 years or less, with some plots not falowed
for saverd years (Osbahr, 1997). There are signs of wind erosion in many fields around
Fandou Béri. The boundaries of fields are raised where blown sand has accumulated round
clumps of Andropogon grass. Farmers reported to us that the loss of soil from therr fields
due to winds was a problem. Indeed, we saw this oursaves in 1997, when the rains were
very sporadic and many were followed by sgnificant dust sorms. They aso mentioned that
the downd ope trangport of soil by water frequently buried millet seedlings, requiring the land
to be resown. Our interviews reveded afedling that wind erosion had increased due to
stronger winds and the inadequate vegetation cover of recent times.

Social change and land use change - strongly linked



Fandou Béri is one of anumber of Zarma villages which tracesits origins to a period dating
between 300 to 100 years ago when the Zarma were expanding outward from the fertile
Ddlolsto the wes, in search of new agriculturd lands. Batterbury and Longbottom (1996)
describe in some detail the changesin land use, environment, and the socia and economic
Situation at Fandou Béri. The paper was included with the Starter Grant report (Batterbury et
al.1996) and its findings have been updated and refined since then.

Land dams were etablished by digging of wells, and the oldest well at Fandou Béri may
date from the late 17th century.® In common with other Zarma settlements, the village
changed its location severa times to enhance its security againg attack, since warfare
between Zarma communities occurred until the arrival of the French colonid authorities a the
end of the nineteenth century. Surrounding villages have, like Fandou Béri, expanded and
gained their own chieftainships. Of the present inhabitants, there are Sx maor lineages tracing
ther origins back to the time of the founding and of the firgt chief, Kodeza. Thereis
intermarriage between these and other lineages. In terms of ethnicity, the second most
important group is the Peulh, who numbered 21 familiesin 1998, and who originate mainly
from the Dosso region (severa from Bini Bayoro). The mgority farmed fields before sarting
to come to Fandou Béri over 40 years ago but dways some of the family were occupied
soldy with herding. Fandou Béri is on an important livestock corridor, which is convenient
for transhumance to northern pastures.

The village relies on strong links to Hamdallaye, a roadside market town and minor
adminigrative centre (it is also where the USA Peace Corps occasondly train their
volunteers). Loca governance revolves around the Fandou Béri chef du village, a post once
occupied by Zarma warriors but now by an 'dected’ officid (who isresponsble for collecting
taxes). The present chief won his position through politica bargaining some years ago. Also
important locdly isthe chef du canton at Hamdalaye. The Peulh have their own "garso”
who represents them in the case of diputes. Political parties were active, but quietly dropped
their main campaigning and socid activities with the military coup of 1996. The pattern of
nucleated villages in the surrounding region has created local centres of power and of Idamic
authority. Thisis, however, afar from stable pattern. Socia tensons over the chieftaincy and
inter-village relaions do influence the landscape. Areas of the terroir are disputed with
neighbouring communities and this influences the pattern of farming - shown particularly asa
reluctance to place land in long falow if its ownership is questioned. A long-running dispute
with the village of Kdass to the west resulted in the French imposing aterroir border in
1955, and serious land disputes have continued sporadically until the present (Appendix 3).
To the eadt, land rights with neighbouring groups are not clearly defined at dl. A satdlite
community to the north-east of Fandou Béri, where the present chief resides, is Situated

9 Pottery shards collected from Fandou Béri and analysed at UCL date from this period. In addition,
much older neolithic material appears on palaeosols and on surfaces above it. Dates of the establishment of
the well, and hence the present village, are not clear. Oral accounts vary, with some placing the village
origins five generations ago, in the 1800s.



closer to this zone of conflict. Negotiated solutions to land conflicts are made tricky by
impending nationd land legidation that established tenants rights to land (Lund 1998, Lavigne
Delville 1999).

Theterritories of present-day Niger were one of the last in West Africato be brought under
French contral at the turn of the century. As Stoller (1995:98) argues, we need better
understanding of the colonia and post-colonid regime that focus on indigenous perceptions
of itsimpacts. Fandou Béri actudly increased its politica power with the arriva of the
French, who chose to run adirt road, built with forced labour, past the village, and like many
other settlements aong the colonia routeways of Niger, used the village as a saging post for
troops and conscripts. Villagers today do not report colonid policy as especidly sgnificant.
But in fact, asin mogt Zarmavillages, taxation demands, forced labour, and price policies for
export crops were responsible for increased movements of people around the region.
Households suffered a periodic inability to mohbilise sufficient labour to meet their subsistence
food requirements as men migrated to find cash to pay taxes, or |eft to evade the authorities
(Olivier de Sardan 1984). In particular, Fandou Béri suffered loss of productive labour to
colonid projects such as the building of Niamey town, in the first 20 years of colonid rule.
From 1911, when taxes were payable in francs, efforts to meet tax demandsincluded loca
cash crop production. A bad famine “damma’ occurred in 1928-31 when only four families
remained in the village and there were many degths; this regiond event has been strongly
linked to colonid negligence (Salifou 1975). By 1950, at the time of thefirst air photograph
of the village, the predations of the colonid regime had diminished, and the agricultural system
largely supported the food resulted in migration and energy requirements of the 250-300
village residents, supplemented by loca commerce and exchange. The exception was ayear
of heavy rain and afood shortage in 1953, described in Batterbury and Longbottom (1996)
and documented in Grolle (1997). From 1975 engagement with the State under a new
political regime (President Kountché and his 'land to the tiller' and anti-corruption campaigns)
increased; the present laterite road was improved in that year, and some aid reached the
village

Land cover at thistime was dominated by bush areas exploited for wild foods and fuelwood,
and agricultura use was confined to abelt of land on sandy soilswith long falows (of
approx. ten years). Around 20-25 lineage fields were farmed, and Raulin (1961) shows the
aoproximete limits of land rights (the terroir) controlled by Fandou Béri around that date.
We estimate the terroir at around 35kn? (with fidds outside this areg), making it sméller
than the lands of Darey (65 kn?) and Tondikiboro (80kn), a 300+ year old Zamavillage
to the east (Loireau 1995). Spatid analys's has been made in two ways. Firstly we have
obtained and analysed air photos from 1950, 1975 and 1992. For 1950 and 1992, areas of
fdlows, ancient falows, and current fields were identified from a combination of desk
andyds and ground truthing (Figure 9, 10, 11). Asthe area under cultivation or falow has
increased, and uncultivated areas have been cut back to 34% of theterroir , the mgority of
this on very unproductive land. Farmers did nat, in interviews, regard pressure over land
acoess as gregtly sgnificant, dthough the land conflictsin Appendix 3 suggest otherwise.



Secondly, an Arcview GIS system has been created using geo-referenced points and field
boundary caculations. Any field-based data for the plots farmed by twenty households may
be displayed spatialy. A base map and a soils map are shown asfigures 6 and 7 and can
now display most of the socio-economic and agricultura data we have collected. Important
too are the perceptions of villagers of the changes referred to above. These have been
summarised in figure 12, and it is noticeable that the 'present’ is not necessarily viewed as
more arduous than ‘the past’, particularly by women.

Changesin agricultural production

Three mgor processes were noted in the agricultura system; these were ascertained through
interviews, fidld walks, and the collection of ord histories. Thefirst isthe fragmentation of
production units which has resulted in spatidly separated fields belonging to the same
individud. Thisincreased work for those without a means of trangport in an area too sandy
for easy trave by bicycles and motorbikes. However, 75% of surveyed farmers now have
three or more fidds of different soil types, which is a useful risk-spreading mechanism.
Although land is never sold and some of theterroir isin falow or unproductive in any given
year (seefigure 10), thereislittle good qudity land remaining to loan to immigrant farmers or
to the sedentary Peulh.

The Peulh comprise 21 families (as yet none have intermarried with Zarma). All the Peulh
farm on tenanted land, usudly a portion of Zarma 'falow' so as not to permit the Peulh any
later clamsto the land. They have developed a more intensive farming system based on
heavy anima manure inputs and occasiond use of fetiliser. Their millet yidds are alittle
higher than the Zarma due to abundant manuring (¢ 300-500 kg ha'™).

The second process is the extensification of the productive area, amply demonstrated by
comparing the GIS maps for 1950 and 1992 (figures 9, 10). Much of theterroir showed
sgnsof cultivation a the time of air photography in 1992. By contrast with the Peulh, the
particular labour and tenure congraints facing the Zarma have meant they have larger, and
generdly less productive fields, and fewer animas. This pattern of extensfication, partialy
linked to population growth, shows smilar trends to those found e sewhere in the region
(Headey and Delehanty, 1996).

Thirdly, isamove to incorporate more animals in the farming sysem Six of 20 households
expressed a strong desire to own more animals as a deliberate measure to extend the
reslience of their farming system to drought and poor production. Anima ownership
increases financia reslience in most years. It is practiced by men and women, by whoever
can afford the entry costs to anima ownership. Detailed anima sdles and animal-purchase
data were collected. They indicate smal stock may be bought and raised with little initia
investment, with Tabaski (March/April) providing a potential 100% markup for the sde of
male sheep, thus permitting further purchase and investment (see below). In generd, Zarma
arelessinterested and skilled at livestock rearing than the Peulh. As Headey and Delahanty



(1996) noted, it is somewhat ironic that although the Peulh are entrusted with Zarma cettle
and smdlstock, it isthe Peulh that control the manure produced by these animds, and Zarma
must enter into a contract to stable animals on ther fields after the harvest, and thus to obtain
benefit from that manure.

For each of 20 fidlds, we have created a ‘field history’ that traces inputs, soil amelioration,
yields, fadlows, cultivars, and planting dates. These may be compared with rainfall data over
30 years and the eroson figure. Prdiminary analysisisreported in Chappell et a (1998b)
and when thiswork is complete, agronomic decisons may be contextuaised in the context
of household livelihood decisions and the three trends noted above.

In terms of development interventions to aid agriculture, the village received limited support in
the 1960s under the 'animation rural€ initiatives of Presdent Diori (1958-1974), but at the
sametimethat rura taxes were held at extortionate levels (Stoller 1995:147). More
important was the opening of the village market in 1973, and the local Seed Multiplication
Project (1979-1987). This technological initiative (run on the FAO modd, with Peace Corps
and government support) significantly influenced the predominantly subs stence farming
systems. The Project offered pesticides, improved seeds and fertilizers, and purchased the
surplus grain at good prices for sde elsewhere. Severd farmers profited from this scheme,
andin figure 13, which provides some background on the farming system, the inputs of
fertilizersto the land up until the late 1980s can be clearly seen. The legecy of the scheme
has been adesire for fertilizers to restore the productivity of the land; farmers remember the
days of the Seed Project with great fondness, but cannot afford these inputs today. 1n 1997,
only four farmers purchased improved crop varieties from a Hamdallaye cooperative, nonein
our sample. All later reported poor harvests dueto rainfall and insect attacks.

Farmers are dso inclined to dismiss other fertility-restoring techniques such as the use of
compost pits and stone bunding as unworkable or too difficult, when compared to fertilizer
inputs. Organic matter is applied, where Zarma can afford to do so. Scientific analys's of
manure inputs by ORSTOM and ILRI at nearby Banizoumbou reved s that there may be
small but important gains to be made through better incorporation of dung on fields.

Cotton has disappeared from the terroir since the 1980s droughts, with hibiscus, sesame,
okra, groundnut and ‘wild' sauce ingredients replacing it as sources of cash income.
Trangportation to reach markets has improved markedly since the construction of roads and
motorised vehicles; day trips to the markets of Hamdalaye or Dantiandou are possible, and
Niamey can be reached in afew hours dthough rurd trangport by bus or taxi brousseis
expendve. Donkey carts, atwentieth century innovation, allow harvest products to be
trangported to the granary and serve other purposes, athough these are costly to rent and
insufficient in number for the whole community.

Constructing livelihoods - combining agriculture, migration, and markets



These agricultura activities are only part of the story (see Batterbury, 1999). Livelihood
systems d o include significant migration, trading, and livestock rearing activities.

Major components of livelihood systems are the strategies pursued to gain sufficient food or
funding to see the household through periods of mgor food deficit. ‘Households' refer here
to married individuas (aman and up to four wives), and their dependents. More complex
arrangements do exist. But fissioning of a household through marriage or relocation does not
necessarily sever financid or socid ties between its component members. As Olivier de
Sardan (1984) notes, patron-client relationships aso endure in communities that once has
strong divisons between nobles and daves as well as between lineage e ders and the young.

Strategies to respond to change are severd. Firgtly, males of working age leave the village
for long periods, usualy to work as ambulant tradersin Ivory Coast, where they have
established their own socid networks and in some cases, families. The migrant stream from
the Sahdl has been ascribed symbolic and economic vaue by scholars including Jean Rouch
(1954) and Thomas Painter (1987), respectively. It isredigtic to sate that Nigerien migration
streams occur for avariety of reasons that have atered over time and clearly require
sustained analysis (Rain 1999).10

In Fandou Béri, 68% of households in our sample had migrantsin 1997. The cost of
transport for their tripsis high, and remittances to the village are frequently sporadic and
spent on items such as grain purchase and clothing. Migration is viewed as an economic
necessity by the mgority. It brings cash and new idess into the community. A wide range of
reponses were received to the question "why is circular migration is so prevaent?'. A
successful migrant, who brought back 250,000CFA (c$400) in 1997, responded that he
"had the money to go" while another replied that he was leaving to make up alikey
household food deficit. Migration was practiced by older household heads (going
predominantly to Ivory Coast) and by married and unmarried sons, with the latter favoring a
wider range of dedtinationsincluding Torodi in Niger, Benin and Nigeria. Headloading of
textilesfor sdlein rurd Ivory Coast isthe traditiona activity practiced by the Zarma. Peulh
families migrate in their own way, with some household members talking livestock north
during the growing season.

With many families absolutely unable to survive on their own agricultural production,
migration provides one dterndtive to provide necessary cash. But migration is not always
lucrative, and money does not dways find its way into the household budget. Money isaso
spent on bridewedth and personad needs. Although returning migrants were extremely
reluctant to divulge their true remittances, anadlys's of household budget information shows

10 "..people use forms of mobility - especially circular ones - as a de facto component of production
systems. Urbanization and modernity have altered these forms, but the forms continue, and the rel ationship
between changes in mobility practices over time and environmental changes, particularly changesin land
uses and settlement patterns, begs for amore comprehensive treatment.” (Rain, 1999; internet exerpt)



these to be sporadic and variable, and range from afew thousand CFA (not enough for a
sack of millet) up to the sums mentioned above. Clearly there is diversity in migrant
experience, and some migrant success. We are keen to stress, however, that migration is not
a'lagt ditch’ coping strategy in this region. It is undertaken as a conscious choice; only three
mae farmersin our sample listed migration as a primary response to poor household grain
production, and in some cases the household elder stays put and releases his sonsto travel in
the hope that their cash will return to the village. Women, who do make trips to the city and
to relaives but hardly ever undertake the trip to the coadt, were adamant that migretion is
adways a gamble - one partiadly dependent on the character and skill of the men involved.

Sacondly, as a complement to migration, men and women remaining in the community make
and sdll produce, and their own labour, for cash benefits - what Mortimore and Adams call
"business’ (Batterbury 1999, Mortimore and Adams 1999). Zarma farmers have dways
engaged in some production for the market, even if this has often been at afairly low level by
comparison with their Hausa neighbours (Olivier de Sardan 1984). In addition, they trade
and s, and have other practices like maraboutage - Idamic prophesy and heding for those
with rdigious training - that yield cash payments, that require travel.

Zarmawomen have their own circuits of capita and socid solidarities, and we studied these
in some detail (Longbottom 1996, Batterbury 1999).11 They raise animds, sdl fuelwood,
make and sall mats, collect wild foods and sauce ingredients (e.g. foyutto , Ceratotheca
sesamoides), and cultivate varying quantities of groundnuts and other crops, dl which involve
bartering and trading skills and, for some, viststo markets. Again these activitiesvary in
their financia reward, and Zarmawomen show average incomes of 5-10,000 CFA per
month ($8-16). A woman sdling ‘galettes snacks from the home, for example, made
8,000CFA ($13) amonth in 1997; asde of bed frames made 2,500CFA ($4) amonth on
average. Smalstock prices are highly variable depending on the season. Old women
specidizein making sumbala, a popular, pungent sauce ingredient made from hibiscus seeds
and sold for around 250CFA per transaction. Jewellery made from beads bought in the local
market are made and sold by young girls. Older girlsfind paid work drawing water for
others and some may make food for sale at the local market. Animad raising is seen by
women as the most secure source of income, more So than petty trading or cash cropping.
Other activities pursued by women include the sale of fodder, renting out of equipment held
by the household such as ploughs and carts, fetching water for others, and producing

11 Our own efforts to support a credit scheme to permit women to purchase animals, and a host of
interviews and focus groups, revealed some of these social networks. AsRain notesfor Maradi, sub-
household gender relations are clearly expressed in Niger society: "Women act out of solidarity with other
women in the village, sharing food and |abor with other households, cooking for each other, and lending
each other their children for work. One benefit of cloistering, or female seclusion, for rural women is that the
restricted access by men enhances female solidarity, which affords women the chance to operate in afemale-
only world. Empowerment through Islam can be a positive reality that Western outsiders rarely see. When
nothing else works, women simply cope, making do with what they have. " (Rain 1999: internet excerpt)



foodgtuffs for sde from the house. The profitability ranking of the mgor activities pursued by
women was viewed as.

1) - best Rearing animas

2) Petty commerce, or preparation of foodstuffs for sale
3) Cultivation of cropsfor sde
4) Gathering sauce ingredients and grasshoppers for sdle

5) - worst Making mats.

These are broadly supported by detailed income data on each product — in particular, sales
of crops are shown to be diverse and widdly practiced, but involving smal sums generdly
between 750 and 3,000 CFA per crop item per year.

Despite the importance of migration - so many men are absent from the village in the dry
season that it appears to be the most common response to any form of locdl difficulty - there
are those men who choose to engage in "business' closer to home. Loca market trading and
livestock sales are important. Some 75% of household heads trade in livestock, and 25%
work as paid laborers on the fields of others. Three are marabouts. Some 25 % trade
locally a market, often through marking-up and resdlling products like paraffin, matches,
kola, or foodstuffs (their sons engage more infrequently in this activity, preferring the
migration option).

In 1995, abad year for grain yidds, dl but five household in the village experienced afood
deficit, with most having insufficient food to see them through to the 1996 harvest. In 1997, a
bad year for rainfdl, al but two householdsin our sample had afood shortage. The evolution
of the problem into 1998 isshown in figure 14. Asthe need for purchased millet or cheaper
sacks of maize grows and granaries are depleted, the market price for grain risesand o
does the need for cash (previous price rises had aready been experienced, particularly after
the 1994 devaluation). Generdly, it ispossible to sate that dmost al Zarma households (but
not necessarily dl individuas within those households) are obliged to seek credit or to rely on
non-agricultural sources in an average year.

Crall and Parkin's (1992:12) term "productive bricolage” is useful to describe how livelihood
drategies involving diverse dements are congtructed. It implies that livelihoods are pieced
together, changeable, may not dwayswork as well as planned, and have multiple
components that are a product of adaptation, learning and experience. We did not observe a
'sage modd' of coping Strategies that draws farmers off the land only in times of crisis (i.e.
farming - then buy livestock - then trade - then migrateif dl dsefails). Rather dl these
activities are part of the 'bricolage’. Interna to a household, al may be pursued in any given
year. This behaviour isreflected in figure 15 where some of the activities of Sixteen
households are shown, relative to food production and needs. Note that each household had
to trade (usualy below average) grain production in 1997, ayear of poor rainfal, with non-
farm activities. The figure shows thet - for example - households that failed to meet their



millet needs have non-farm activities to fal back on or anima stocks and, in some cases,
balanced their expenditures. The terms of trade for migration and business are congtantly
dtering, as are the pricing of inputs to agriculture like fertilizer.

These activities can be represented schematicaly in a sustainable livelihoods mode (figure
16) that tries to show how livelihood decisions - adaptive strategies and processes - act
recursively to change the conditions of vulnerability and the stock of ‘capitals on which
individuas draw. Figure 17 isapreiminary effort to goply this modd to Fandou Béri.
Livelihood decisons have repercussions for the vulnerability context in which farmers work,
athough some aspect of environmentd variability, particularly rainfdl, will dways lie outsde
their control. One can envisage the relative importance of different processes, patterns, and
events dtering for different time periods.

Remaining tasks

The challenges faced by men, women and children of Fandou Béri are individud in nature,
but the context in which those problems are managed involves household relations,
indtitutional structures, and of course the loca environment (Farringdon et al., 1999). The
biggest task we now face as researchersis to make concrete linkages between variables such
as erosion rates, crop yields, postion of fields, deployment of labour, land qudity,
diversfication srategies, household budgets, and future decisions (as demanded by the
sugtainable livelihoods approach in figur e 16). Our primary sources of information - farmer
interviews and monitoring (figure 1) - permit these basic variables to be linked, and we have
begun agatigticd anayss of these rdaionships asillugrated in Appendix 4. A multivariate
Principal Components Anadysis (PCA) was conducted to explore the relations between net
s0il erosion on farmers fields (measured by Caesium 137) and socia and economic
variables. It was found that proxy indicators for wedth, tenure, and |abour are key variables
that strongly influence the data pattern, and to a lesser extent soil fertility and the surface area
cultivated are aso important. Proceeding to amultiple regresson andysis, the variables
datidicdly influencing the eroson data may be identified. Using the variables identified by the
PCA, we obtain an equation that explains 56% of variance, as follows:

Erosion (i.e. net soil loss) = 40.7 -2.98PaidLab (paid [abour on fields)
+0.083Thhanimds (tota animals owned by the household) -.057Surfarea (surface
area cultivated) +0.88Mmig (numbers of mae migrantsin the household for that
year).

Thus, dthough sample sizes for these anadlyses are very small and the data should not be
over-interpreted (though the relationships are sgnificant), more field labour seemsto
correlate with less eroson, and alarger numbers of animals owned correlates to more
eroson. Two other variables are dso important; the surface areafarmed (smaller fidds, less



erosion), and numbers of migrants (more migrants, more eroson). The Statistics suggest that
eroson rates are higher in households where there are other options, and where perhaps, as
part of arisk-spreading strategy, fields are cleared but not then sown or tended and so erode
early in the season. There is some evidence from our dataset that these are poorer
households, more reliant on their own labour. Figur e 15 apparently demonsirates a
diversfication srategy that helps to minimise the effects of soil eroson on household
reproduction.

These are prdiminary results, and we are aware that there isa variation in tempord scae
between the datasets. As of August 1999, we have not been able to interrogate our database
much further to thoroughly investigate the reasons why some individuas "get on" while others
merely "get by" or even "gsruggleto get by" (Davies et al. 1998). Thisisadifficult task, for
the next few months of writing and reflection. The ultimate am isto show, in a concrete way,
how alivelihood system (comprised of human adaptive Strategies and processes, aswell asa
host of norms, rules, sanctions, and outside influences) generates certain levels of resilience,
asets, and flows of people and capitd. Although we haveillugtrated how individuasin
Fandou Béri draw upon arange of capital assets, the balance between those assets and the
ways in which they are gppropriated within and across families has not yet been fully
interrogated and cannot be reported here.

Outputs
Please see section 4: Dissamination.
Conclusion

Twenty years of work on coping and surviva in dryland environment has left a puzzling
picture. Vulnerability is varioudy ascribed to colonia predations, economic collapse, climatic
unpredictability, stress, poor soils or even alack of obedience to religious deities. Responses
to these stresses can take the form of passive and open resistance, flight and entrepreneuria
kill, diversification away from agriculture, and penitence (Campbel 1990). The residents of
Fandou Béri have responded to change through a suite of strategies that share common
elements with other dryland communities, athough each community and each individua has
congtructed their own path. A ‘subsistencelogic’ (Olivier de Sardan 1995) actudly involves
giving up the struggle to subsist from the land done, through diversfication. Diverdfication is
handled differently by men and women, who have different activity portfolios from which to
choose. In each household, however, it is common to find circular migration combined with
low input, rainfed farming on unproductive, extensve and fragmented fields. Ingde the
household, one sees further tradeoffs between labour, and productive and reproductive
activities The village is nested within an ungtable and unforgiving regiond political economy
characterised by low - and often no - international or non-governmental support or state



interventions (Raynaut 1988).12 A lack of redl progressin the rural development efforts of
the latter suggests red, top-down efforts will be needed in Niger to supplement farmers own
efforts.

Theselocd livelihood responses cannot be viewed shorn of their tempora dimensions.
Severd phases of socid, environmental, and economic change have affected Fandou Béri
and other smilar communities. In the 20th century, Social change has been hastened by the
arriva of roads, French colonid forces, and the cessation of warfare with neighbouring
groups. The power of origind lineages has remained strong and land is jealoudly protected;
this, dong with Idamic inheritance laws and anticipated tenure changes at the nationd leve
(Lund 1998), has fragmented fields, and ensured their intensive use. Ethnic relations between
Zarmafarmers and sedentary Peulh have been maintained, despite occasiond conflict and
distrust. A marked declinein agriculturd productivity per unit areain the 20th century has
been associated with the decline of the bush falow system, the loss of organic matter in
cultivated soils, continued and perhaps accelerating erosion, the removal of tree cover (partly
to supply the nearby urban market), the adoption and later abandonment of cash cropping,
and population growth. Economic obligation began to impel the mae population to earn a
living from seasond economic migration many decades ago, and much of their lives are now
spent outside the community and in trading activities. Relatively favourable livestock price
differentials have dlowed some to trade in animas and to increase herd size, but lack of cash
currently prevents the full exploitation of entrusiment systems and kralling for the mutud
benefit of Peulh and Zarma. Women, long denied the opportunity to trade and to earn on
their own account (Diarra 1974), now play astrong, but proscribed, economic role. The
nationa and regiond politica economy makes the search for cash both imperative and
extremely difficult, and there is no state support for villagersin terms of credit, advice, or
guaranteed earning possibilities. All of these factors will remain important as the predicted
growth in trade and population in West African rura hinterlands (such asthat in which
Fandou Béri islocated) occurs over the next few decades. In environmental terms, farmers
face periodic drought, fluctuating rainfal, and soil eroson and soil fertility problems. Wind
erosion is acknowledged to be widespread. It appears to be especialy high on fields that are
hazarded as parts of risk-spreading strategies, and appears to occur on the fields of
households in which there are other opportunities to gain income. These farmers redise that
they cultivate degraded soil types, some of which are very susceptible to topsoil loss.
Erosion and declining soil fertility go hand in hand, with a generd lack of incentive and capitd
to reinvest in land and agriculture.

This story helpsto challenge orthodox views on Sahdlian livelihood systems, or at least to
tinge them with redlism. Environmental doomgters dtill survey the Sahel, and identify
population growth, environmenta degradation, and political negligence as linked factorsin a

12 International support does exist in the region but not in Fandou Béri. A large rural development
programme, PURNK O, supports the survival of West Africa'slast herd of giraffes, around Koure to the
south.



spird of poverty and further degradetion. Fandou Béri should illustrate some or dl of these
trends, if they exigt (dthough it islocated within reach of amgor city and thus should have
privileged access to markets). Y et the village has wegthered crises. Population growth has
not been rapid. Therain-fed fallow agricultura system till produced al or some food needs.
Thereis pressure on resources after many decades of human habitation, but land conflicts
are occasiond. Government ingtitutions, for good or bad, are certainly less of acongraint on
individud's life chances than they were under colonia adminigration.

Thereis evidence, then, that networks of affinity and trust pull households and individuas
together, even as minor conflicts - some dating back to pre-colonia socid relations - may
pull them agpart. Accessto resources are maintained by switching between capital assets
despite the definite existence of poverty at certain times and for certain people.
Environmental degradation is occurring, but is actively managed as part of adiversfied
livelihood systemn that mitigates its effects by diverse income generating activities. Migrants
leave the community for work, but to seek cash, not alife esawhere, and they do return.
Women have their own cycles of capital generation that aso augment household incomes.
Despite aloss of biomass at the expense of seasond cultivation, a variety of important trees
and shrubs are il protected. All this pointsto the fact that there are far greater complexities
in human behaviour and resource endowments in the Sahel than the 'doomsters would have
us believe,

Acronyms used

HAPEX-Sahdl The Hydrologic-Atmospheric Pilot Experiment, run by NASA

ICRISAT Internationa Centre for Research in the Semi-Arid Tropics

ILCA Internationa Livestock Centre for Africa

loH Indtitute of Hydrology

ORSTOM L'Inditut francais de la Recherche scientifique pour le
Développement en Cooperation, France

PRA Participatory Rura Appraisal

SERIDA Socid & Environmentd Reationsin Dryland Agriculture
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Figure 1. Data collected as part of the SERIDA project, 1995-1998

a) Villageor Terroir (community) scale

Trimble GPS used to cal culate the approximate boundaries of village land rights, and other plots owned by 20
sample farmers.

Series of air photographs, some corrected to GTM

Oral village histories of development project impacts and government schemes, commerce and marketing,
and socio-religious change

Village demography from canton and village tax records, also revenue generated from taxes

Historical evolution of transport infrastructure and road network

Changein land use over time, from Arcview analysis based on air photo interpretation

Cropping data by year, from farmer accounts

Ethnobotanical surveys by line transects in sample fields and also through PRA sessions with woman and
men, repeated several times. Includes ranking of the value of speciesfor cooking, etc.

The nature of village organisations, social institutions, and reciprocal networks

Property rights and the history of certain land disputes

Availability of credit, and take-up of credit

Market activity by women and men.

Grain price fluctuations at regional market and other staple prices

Climate and meteorological datafrom auto and manual rain gauges over 5 years, long regional times seriesto
1910, several rain gauges for 1997

Social events, activities

Total monthly revenue generated by women from cash crop sales 1996-98 for 20 households.

b) Household and sub-household scale data

Detailed composition including social positionalities and identities, ethnicity, history

Total labor resources. Days of labor required by household 1996-1998, fixed average cost /labor day 1996-97,
peak labor demands (requirements and costs). Monitored weekly.

Fields farmed per household, cultivation dates by year, property rights and ownership information

Tota millet yields by year (variable periods plus full surveys 1996-7) and related to surplus and deficit
Fallow strategies

Indigenous views of soil fertility change, field-by-field and soil-type by soil-type.

Changes infertilizer and pesticide applications over time, rising and falling with the introduction and then
withdrawal of a seed multiplication project in the vicinity (1978-1989)

Household budgets - major incomes and expenditures 1996-1998, linked to price datafor major expenditure
items. Gendered breakdown showing male and female investment strategies.

Livestock ownership - type, number, multiple uses, husbandry and feeding practices, entrustment systems
for grazing and watering

Wood use, consumption, sales

Food consumption by household - subsistence and purchased, for certain weeks

Women's cropping practices. Land rights, holdings, outputs.

Entire range of female income generating activities.

Entire range of male income generating activities.

Migration by position in household, remittances, destinations, length/years.

Historical impact of drought, pests, former development projects, land disputes on households

PRA sessions with farmers that identified cropping and land use changes over 30 years.

Accurate land holdings measured for 20 households using GPS.

c¢) Field scale

Especial focus on links between soil erosion - **" Cs, measured for 30 year time period. Cal culated net
deposition/erosion models.

Field position noted with a base station GPS, displayed on Arcview

Conservation techniques

Field surveys by field walks and crops cultivated

Proportion of field farmed

Yield histories and labor inputs

Manure inputs

d) Additional archival and regional research

Comprehensive literature reviews

Regular contact with other scientific teamsin the area
Comparativefield visits

Discussion and critigue in British and European researchfora







Figure 11. Land Use and cover change, 1950-1992

Land Use Area (kn? % of terroir

1950 1992 1950 1992
Scrub/bush 73.8 329 76.4 340
Tiger Bush 45 4.0 47 4.1
Current Fields 10.9 226 11.3 234
Recent falows 395 26.5 41 274
Old, detectable falows 34 106 35 109
Settlement 05 .06 0.1 0.1
Total 96.56 96.58 100 100

Source: ground-truthing and air photo interpretation

Figure 12 General changes noted sincethe 1940s, by gender

Men

In the 1950s, surplus grain was sold to pay for animals

There were only 20-25 lineages present in 1950

There were only 20 big lineage fields plus someindividual ones; now there are many more and loans
have increased

Kola, salt, spices and tobacco purchased during trips on foot to Hamdallaye or Niamey prior to 1950s.
Migration in the 1950s was commonly by camel, horse or foot to Ghana. , Ivory Coast or Nigeria.

In 1950 only 2-3 people migrated on foot to Ghanaor Ivory Coast - now almost whole male population is
involved

In the 1950s most cultivation took place close to the village (see air photos).

Black & fertile sands still existed in 1950, but are now all gone

Crop yields have declined, particularly since the mid 1960s. Food deficits prior to the 1960s were less
numerous, but more serious.

The worst period in recent history was 1954-1964 when the village wasisol ated, there were food deficits
and many medical problems and deaths. Niger 'woke up' in 1975 (under Kountche'srural devel opment
effortsin his new government). The best period was from 1978-1987 when the rains generally recovered,
there was alaterite road, a school, a market, aborehole and the seed cooperative.

More quick maturing millet varieties are used today

Farmers now have 3-5 fields each

Cotton isno longer grown

Adoption of I1slamic inheritance laws over time

State support has always been minimal - and was greatest to in 1984 during the famine, when government
grain was delivered to each household.

Women

Lifewas easier back then’.

Short term migration (in weeks) of husbands was common in times of food stress.

In the 1940s-1950s the surrounding bush contained many wild animals: lions, hyenas, monkeys,
antelopes. Bushmeat was eaten and sold, but now there is none

Hyenas attacked domestic animals within enclosures

Almost no contact with the state or development programsin the 1950s. After 1975, however,
government edicts (the reform programmes of President K ountché) permitted some relaxationsin travel
and social strictures for women.

‘Forest’ surrounded the village in the 1950s making wood collection easier.

Men retained much greater control over domestic items and dictated activitiesin past times.

Peopl e had the same range of domestic animals, and women retained animals given to them at marriage.
Traditionally woven cloth (usually only one pagne per women) has been replaced by cotton printed
cloth.

There are now more wells.




Restrictions on trading and market selling were enforced in the old days. Milk, butter, and sauce
ingredients were sold by women past reproductive age only. Kola, salt and tobacco were purchased

during trips on foot to Hamdallaye or Niamey.
Donkey carts and trucks eased transportation and mobility after the 1960s.




Figure 13. Additional detailson the agricultural system

All farmersin the sample survey used locd millet varieties as their Saple crop, with only two
in 1997 using improved varieties aswell. Mogt intercrop millet with cowpea. Six (of 20)
fields dso contained hibiscus and two contained sesame - both crops solds for cash.
Intercropping was universaly regarded as a method to minimise the spread of pest attacks,
particularly on cowpes, and as aminimal source of soil improvement from cowpea stover.
Intercropping petterns are not satic over time, athough most farmers learned their present
crop mixes and planting strategies from their parents. One farmer changed his planting pattern
after participating in the seed multiplication project of the 1980s. Fields Szes generdly vary
between 1-6 ha™*. As the following table shows, fertilisers have not been applied in recent
years due to availability and cogt, but were used extensively during the lifetime of the seed
project (prior to 1987).

Fertiliser and manure applications by year (numbers of fields, n=20)

Chemicd fertiliser gpplied | Manure gpplied
1997 none 6
1996 none 4
1995 none 4
1994 none 4
1993 none 4
1992 none 4
1991 2 6
1990 2 4
1989 2 5
1988 2 5
1987 8 6
1986 6 5




1985

1984




Figure 14. The evolution of food security variablesin 1997-8
(All in FCFA $1US =620CFA approx)

Price of Millet Indicative animal Village wide Credit and borrowing
sack 50kg price (male assessment of

bought locally sheep) food situation

(CFA)

April 1997 11000 average

May 1997 14000 average

June 1997 15000 12500 becoming millet borrowed from
difficult others, some |laboring for

food

July 1997 17500 11500 difficult for some millet borrowed from
households others, some laboring for

food

Aug 1997 17500 9500 difficult for some severe rationing.
households Borrowing continues.

Sept 1997 16000 10000 Generdly Borrowing, particularly
difficult from elsawhere in family

continues.

Oct 1997 unavailable 12500 OK - granaries food generally available
replenished

Nov 1997 15000 11000 Some beginto food generally available
buy millet

Dec 1997 17000 11000 Some continue food generally available
to buy millet

Jan 1998 17000 25000 Generaly OK food generally available

Feb 1998 18000 25000 rationing - credit not used, but
difficult grasses cut, sold for cash

(paille) to buy maize

Mar 1998 19000 30000 (festivals) Some food little borrowing capacity

Note: 24 huts shortage. available - local merchant

burned down in Shortage of unwilling to lend

thevillage seeding stock.

Apr 1998 25000 15000 Beginnings of villagerstake credit where
food shortage available; sell animals;
for some visit family
households

May 1998 25000 15000 serious food villagerstake credit where
shortage available; sell animals;

visit family

June 1998 22500 10000 serious. Food villagerstake credit where
not prepared available; sell animals;
more than three visit family

times aweek




Figure 15. Comparing across households - farm and non-farm activitiesin 1997

House- Millet Household Annual Annual Household Household Number | Total | Loca Remarks -
hold harvest [ millet HouSehold household financial animal s of hh pettt hh status
(bottes | requirements | income expenditure balance ownership migrant | size y
) (bottes) (CFA) (CFA) (TLU's) S tradin
(CFA) g?

1 146 300 179425 188650 +9225 2 0 12 SO Some
influence

2 153 400 542125 507450 -34625 73 1 8 no Chief

3 191 360 250825 820100 -569275 12 4 27 no F% gious

eager

4 146 300 208300 351800 -143500 6 2 8 no IR(;I(|j gious

eader

5 129 300 119225 169000 -49775 3 3 12 Ehad

&

6 178 250 375875 246700 +129175 13 1 8 no Wife iS
prominer
entre-
preneur

7 161 200 137475 110900 +26575 7 0 8 no

8 235 200 215925 227350 -11425 5 0 7 Pl;'had

&
9 174 330 183225 264100 -80875 9 0 9 no
10 270 250 262025 320575 -58550 2 3 16 Ehad
&

11 191 360 209800 224885 -15085 5 2 10 no

12 74 150 N/A N/A N/A 18 2 8 no Religious
|eader

13 187 200 196050 200750 -4700 10 1 3 no

14 144 300 224125 316600 -92475 74 2 5 no Peulh

15 67 300 206925 136600 +70325 51 0 6 no Peulh

16 210 450 414825 366000 +48825 141 1 4 no Peulh

17 288 300 N/A N/A N/A 13 N/A 17 N/A

18 220 300 N/A N/A N/A 17 N/A 13 N/A Chief's
son

19 150 300 N/A N/A N/A 0 N/A 14 N/A

20 291 500 N/A N/A N/A 12 N/A 15 N/A




Figure 16. The Sustainable Livelihoods modd (Batterbury & Forsyth 1999, based on Scoones

1998 and Carney 1998)
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Source: Batterbury & Forsyth 1999, adapted from Carney 1998, Scoones 1998



Figure 17 : Sugtainable rura livelihoods for Fandou Béri
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4. Dissemination

Research is dready being disseminated to various audiences through participation in workshops,
presentations, and papers. These are listed here, and some are included as Appendices. We
first presented our work in-country at ICRISAT in March 1995 during the Starter phase, and
have discussad findings and methods with the nationd agricultura service INRAN, and with
severd NGOs and academics during severd subsequent field visitsto Niger. Many academic
presentations have been made in Britain, Europe, and the USA. Severa academic papers have
been published or arein press, and the project has appeared as a case study in apolicy
document for the British aid agency, DFID. Ladtly, we organised a mgor international conference
in London to provoke wider debate and interest in these issues drawing from Sahelian and

European expertise.

In terms of future work (in the present absence of funding for fieldwork) we envisage Fandou
Béri asa'case study' that may improve understanding of the Sahdlian environment, and the data
collected may feed into future projects. For example, data has been shared with Henny Osbahr's
closdly related ESRC-funded PhD research on livelihoods and soils. Our GIS system is being
compared with that of a neighbouring village, Banizoumbou, by ICRISAT in Niamey. Data will
be soon be made available to IoH for research into decision-support systems. Dr Len Milich of
Arizona State University hasincluded Niger in aproposd to investigate climate predictors and
drought in the Sahdl. Prof Clive Agnew isworking with Dr Adrian Chappell and Prof. Warren on
water-baance modedling and Sahdian climate.

The project web Site is http://www.lse.ac.uk/depts/destin/simon/serida.html, and the mgor findings
will be posted there.

Advice to policymakers

In 1999, the UK Department for International Development (DFID) published this book:

Scoones, | and C Toulmin. 1999. Policiesfor Soil Fertility Management in Africa. DFID issues series,
London: Department for International Development. 128Pp.

In addition to reviewing and advising on soil management policy in Africa, the book developed an
andysis of recommendations for different production systems using fifteen cases of research
projects across the continent. Fandou Béri was included as a case in Appendix 5, and discussed
as an example of a"low rainfal ste experiencing difficulty” aong with other research casesin
Zimbabwe and Mdli. It was noted that in this case,

"...dl cultivableland is around the village is now cultivated, and thereislittle fallow land available.
Low inherent potential of the soils, combined with limited access to livestock, mean that levels of soil
fertility are low. Where livestock manureis available, yields can be substantially improved...Access
to marketsis not particularly poor...but yields and returns are not sufficient to provide much
incentiveto intensify. All sitesrely heavily on migration for remittances which further limits
investment of labour effort in conservation and soil enhancing practices, much of which must be



done during the dry season.Off farm incomes are important as a supplement to poor crop yields, and
include collection of firewood, trading and various craft activities...prospects for thiskind of farming
system depend greatly on their being able to find crops with a sufficient profit margin to enable
investment in purchased inputs, as a supplement to organic sources. The high level of out-migration
may make it difficult to intensify the system through heavy inputs of labour, hence the need to rely
on amix of inorganic and organic inputs."

(Scoones & Toulmin 1999:54-55).

In addition a proposa has recently been submitted to the ESRC to convene a series of six
workshops on "Transformations in African Agriculture: natural resources, livelihoods and
markets'. These meetings would involve academics, DFID and NGO policymakersin discussion
of the main chalenges facing African agrarian systems over the next two years.

We were less successful in disseminating this research in Niger, since results have become
available after ESRC funding ended. Villagers have been gppraised of project activities, severd
discussons and meeting were held in Niamey with NGOs, and some scientific collaboration
continues.

I nternational Conference Organised

Simon Batterbury and Andrew Warren convened "The African Sahel: Twenty-five years after
the great drought" at the Royal Geographical Society, London, in May 1998. There were 175
delegates, and eight speakers; Claude Raynaut (Bordeaux), Mike Hulme (UEA), Jean Marie
Cour (Club du Sahdl), Gaoussou Traoré (CILSS), Mike Mortimore, J.J.Rob Groot
(Wageningen), Brigitte Thébaud and Camilla Toulmin (IIED). The following day, a 50-person
technica meeting chaired by S. Batterbury and C. Toulmin assessed the past, current and
potentia linkages between research into natural resources and socio-economic change in the
Sahdl, and brought together African and European policymakers and donors to discuss policy
issues. Agricultura transformations, and our project, were discussed and documents were
exchanged. Severd African scholars attended including Drs. Mammean (Sokoto), Ouedraogo
(Ouagadougou) and Amanor (Legon, Ghana) and the aid agencies DFID, Caisse Francaise and
DANIDA. Thisworkshop was addressed by Roy Stacy, Director of the OECD's Club du Sahel.
The meeting was widely praised, and received funding (£5,960) from the Department for
Internationa Development's West and North Africa Department, plus support from [IED's
drylands programme.

A report was produced:

Batterbury, SPJ. 1998. The African Sahel 25 Y ears After The Great Drought : Assessing Progress
And Moving Towards New Agendas and Approaches. 28Pp + 50pp research summaries.
http://www.brunel .ac.uk/depts/geo/sahel rep.html

It summarizes the papers, key findings, and posshilities for future collaboration. Thisisaso
available on the internet, and reports featuresin The Geographical Journal, Haramata, and
Environmental Conservation. Thejourna Disaster Prevention and Management featured
the Ste and gave it an award (see http://www.mcb.co.uk/portfolio/dpm/issues/008001/net.htm#37)




Aligter Scott of ESRC-GEC attended and wrote resumés of the presentations, which were dl
published on the DFID/IDS "ID21" web ste /email information service (http://ww.id21.0rg). A
summary gppeared in the ESRC-GEC Newsletter.

Papers by each of the presenters, and an additiona introduction and a paper on soil eroson
research, have been submitted for consideration as a specia issue of Global Environmental
Change asfollows (Fandou Béri is discussed in the ninth paper, and Nigerien rurd issuesin
severd):

1.) Simon Batterbury and Andrew Warren “The African Sahel 25 Y earsAfter The Great Drought:
Assessing Progress And Moving Towards New Agendas And Approaches “

2.) Claude Raynaut “Societies And Nature In The Sahel : Ecological Diversity And Social
Dynamics’

3.) Mike Hulme “ Sahelian Desiccation 1973-1998"

4.) Jean Marie Cour “The Sahel In West Africa: Countries In Transition To A Full Market Economy”
5.) Gaoussou Traoré “Isthe Sahel prepared to take up the challenges of the 21% century?”

6.) Mike Mortimore and Bill Adams “ Farmers Adapting to Drought “

7.) Henk Breman J.J.Rob Groot, and Herman van Keulen “Resource Limitations In Sahelian
Agriculture”

8.) Brigitte Thébaud “ Sahel Pastoralists 25 Y ears After The Drought”

9.) Andrew Warren Simon Batterbury “ Soil ErosionIn The Sahel Of West Africa’

Dissemination to scientific, academic, and policy audiences through articles and
chapters

The following papers have been produced to date:

Batterbury, S.P.J. 1996 "The Sahel of West Africa: a place for Geographers?' Geography 81 (4) (No. 353): 391-
395. (Audience: educators. Compares Fandou Béri with sites in Burkina Faso)

Batterbury, SPJ, Taylor, VNH , M Weigl. 1997. " Security and Change in Southwestern Niger" Devel opment
Research Insights (IDS, Sussex) 21:2 (audience: policymakers.
http://www.ids.ac.uk/ids/publicat/insights/feb97.html)

Chappell, A.fc. Thelimitationsfor measuring soil redistribution using 137Cs in semi-arid environments.
Geomorphology (based on NERC funded PhD research in Fandou Béri)

Chappell, A., 1998. Mapping 137Cs-derived net soil flux using remote sensing and geostatistics. Journal of
Arid Environments, 39: 441-455. (based on NERC funded PhD research in Fandou Béri)

Chappell, A. 1996. Modelling the spatial variation of processesin the redistribution of soil: digital terrain
models and 137Cs in southwest Niger. Geomor phology 17: 249-261. (based on NERC funded PhD research in
Fandou Béri)

Chappell, A. and Oliver, M.A. 1997. Geostatistical analysis of soil redistribution in SW Niger, West Africa. In
EY.Baafi and N.A. Schofield (Eds) Quantitative Geol ogy and Geostatistics, Volume 8/2. Pp961-972. Kluwer.
(based on NERC funded PhD research in Fandou Béri)

Chappell, A., Oliver, M.A., Warren, A., Agnew, C.T. & Charlton, M. 1996. Examining the factors controlling
the spatial scale of variation in soil redistribution processes from southwestern Niger. In Anderson, M.G. &
Brooks, S.M. (eds.) Advances in Hillslope Processes pp 429-449. Chichester: John Wiley. (partially based on
NERC funded PhD research in Fandou Béri)



Chappell, A., Oliver, M.A., and Warren, A. 1996. Net soil flux derived from multivariate soil property
classification, SW Niger: aquantified approach based on 137Cs. In B. Buerkert, B.E. Allison, and M. von
Oppen (Eds) Wind Erosion in West Africa: The Problem and its Control. pp. 69-85. Margraf Verlag,
Weikersheim, Germany. (based on NERC funded PhD research in Fandou Béri)

Chappell, A., Vaentin, C., Warren, A., Charlton, M.d'Herbés, J.-M. 1997. Testing the validity of upslope
migration in banded vegetation from south-west Niger Catena.

Chappell, A., Warren, A. Oliver, M.A. and Charlton, M. 1998. The utility of 137Csfor measuring sail
redistribution rates in south-west Niger. Geoderma, 81, (3-4): 313-338 (based on NERC funded PhD research in
Fandou Béri)

Chappell, A, Warren A., V.N.H Taylor, and M. Charlton. 1998 "Sail Flux (Loss and Gain) in Southwestern
Niger and Agricultural Impact." Land Degradation and Development 9: 295-310.

Longbottom, J. C 1996. From SOASto Niger: Reflections on learning and doing anthropology. Anthropology
in Action: Journal for Applied Anthropology in Policy 3 (2): 38-41

Warren, A. 1998. Land Degradation in the Sahel: Some Observations. In Reenberg, A, H Marcussen & 1.
Nielsen (Eds.)Sahelian Perspectives - Myths and Realities . SEREIN Occasional Paper No 6. ppl-12.
Copenhagen: Institute of Geography.

Warren, A. 1998. Environmental science and desertification at the frontier, in The arid frontier: interactive
management of environment and devel opment, Eds. Bruins, H.J. and Lithwick, H., Kluwer, Dordrecht, 117-127.

Warren, A & Batterbury, SPJ. Submitted. “ Soil Erosion in the Sahel of West Africa: A Review of Research
Issues and an Assessment of New Approaches’ Special |ssue on the Sahel, Global Environmental Change
(Dec2001)

Other publications and unpublished material

Batterbury, SPJwith Longbottom, J.C. 1996. Socia and Environmental Changein aVillagein SW Niger, 1900-
1996. Unpublished paper, 28pp.

Batterbury, S.P.Jand A Warren. 1996. "Approachesto Environmental History and Agricultural Changein
Sub-Saharan Africa." Workshop on Environmental and Economic Change: Understanding Dynamic
Processesin Sub-Saharan Africa". UCL, CSERGE. January. Unpublished paper.

Batterbury, SPJand Taylor, VNH. To be submitted. Zarma Livelihoods and African Environmental History:
Studying 20th century social and environmental change in south-west Niger. Draft for Land Degradation and
Development

Batterbury, SPJ. submitted. A local Political Ecology of Livelihood Diversification in Semi-Arid West Africa
(Niger). Draft for Ecumene

Batterbury SPJ, Warren A, Waughray D. 1996. “ Social and Environmental Relationships, Land Use and Land
Degradation in Southwestern Niger”. Starter Grant Report to the ESRC Global Environmental Change
Programme. 109pp.

Taylor, VNH, Weigl, M., Waughray D, Warren A, Batterbury SPJ. Field Coordinators Progress reports and
field trip reports. Various Dates, 1997 and 1998.

Warren, A, Oshahr, H et a. In progress. Summary paper on the social relations of land degradation.

Theses /dissertations completed and in progress



(these are not included for lack of space - copies are available on request)

Allen, C. 1997. Indigenous under standing of soil fertility and management issuesin the Sahelian village of
Fandou Béri , south-western Niger. MRes thesis, Environmental Science, University College London.

Chappell, A. 1995. Geostatistical Mapping and Ordination Analyses of 137CS-Derived Net Soil Fluxin
South-West Niger. PhD thesis. London: Department of Geography, University College London.

Longbottom, J.C. 1996. Productive Bricolage: Changing Livelihoods And Gendered Strategies |n Response
To Food Insecurity In Southwest Niger. MA thesis, Social Anthropology of Development, School of Oriental
and African Studies, University of London.

Matthew, S. 1998. The Devel opment of a Soil Water Balance Model as an Efficient Tool for Agroclimatic
Research in the Sudano-Sahelian Zone. MRes thesis, Environmental Science, University College London.

Osbahr, H. 1997. Indigenous Knowledge, fallow systems and indicator species; a case study from Fandou
Béri Southwestern Niger. MRes thesis, Environmental Science, University College London.

Osbahr, H. In progress, 1997-2000. Livelihood strategies and soil fertility in Fandou Béri, south-western
Niger. PhD in Geography, University College London. (ESRC funded)

Piper, T. 1998. An Investigation into the Effect of Algal Crusts on Soil Fertility in the Sahelian village of
Fandou Béri, southwest Niger. MRes thesis, Environmental Science, University College London.

Presentations:

Batterbury, SPJ. 1996. Sahelian Livelihoodsin Transition: Social and Environmental Change in Southwestern
Niger. Research Seminar Series, African Studies Centre, University of Cambridge. Invited seminar. November.

Batterbury, SPJ. 1997. Socia and Environmental Change in the West African Sahel (Niger and Burkina Faso).
African Societiesin Transition Series, Department of Geography, University of Oxford. Invited seminar.
January.

Batterbury, SPJ. 1998. Rural Development and the Environ
ment in West Africa: Geographers Learning from Farmers. Institute of Education, University of London.
October.

Batterbury, SPJ. 1999. Political Ecology, Scale and Time: development and environmental change in Africa.
Colloquium Series, Maxwell School of Citizenship and Public Affairs, Department of Geography, Syracuse
University, USA. March 2nd.

Batterbury, SPJ. 1999. Political Ecology, Scale and Time: development and environmental change in Africa.
Colloquium Series, Department of Geography, University of Minnesota, USA. Feb 5™

Batterbury, SPJ. 1999. Political Ecology, Scale and Time: Re-encountering Development and Understanding
Environmental Changein Africa. Colloguium Series, Department of Geography, University of Kentucky, USA.
25™ Jan.

Batterbury, SPJ. 1999. A Palitical Ecology of Livelihood Diversification in Semi-Arid West Africa (Niger).
Presented at international session on 'Livelihoods and landscapesin transition: cultural and political
ecologies of contemporary rural change', Association of American Geographers meetings, Honolulu, Hawai'i,
March.



Batterbury, S.P.J. 1999. Project presentation at ‘African Environments. Technology, Modeling, and Political
Ecology' . Invited panellist, expert workshop of African, European and American scholars, fully funded by
the National Science Foundation. University of Kansas, USA, September 8-11.

Batterbury, S.P.J. 1999. Political Ecology, Environmental History. Learning from studies of environmental
changein West Africa. Inaugural lecture series, Centre for Earth and Environmental Science Research,
Kingston University, 28th April.

Batterbury, S.P.J. 2000. Reflections on Methodol ogical Complexity: Lessonsfrom South-West Niger. To
present at international session on 'Mixed Landscapes, Mixed Methods', Association of American
Geographers meetings, Pittsburgh, USA, April.

Batterbury, SPJand Taylor, VNH. 1998. Zarma Livelihoods and African Environmental History: Studying 20™
century social and environmental change in south-west Niger. Presented at international session on 'Access
to resources/environmental history', Association of American Geographers meetings, Boston, USA, April.

Batterbury, SPJand Warren, A. Nov 1996. Social and Environmental Change in SW Niger. ESRC Global
Environmental Change participants workshop, Hamilton House, London. ESRC event.

Batterbury, SPJand Warren, A. 1997. Project presentation. Meeting with SEREIN, Institute of Geography,
University of Copenhagen. March.

Batterbury, S.P.J, Warren A & Osbahr, H. 1999. Zarma Livelihoods: Social and Environmental Change in the
20™ Century In South-west Niger. Presented at the conference on 'African Environments Past and Present,' St
Antony's College, Oxford University, June.

Rendell, H.M., Clarke, M.L., Warren, A., Chappell, A. and Taylor, N. 1998. Episodic sand movement in western
Niger. International Conference on Aeolian Research (ICAR-4), July, Oxford (Abstracts, p66).

Osbahr, H. and Allen, C. 1997. Research Presentations. ICRISAT, Sadoré.

Osbahr, H. 2000. Livelihood Strategies and soil fertility in Fandou Béri, south-western Niger. Association of
American Geographers meetings, Pittsburgh, USA, April.

Warren, A. Jan 1997. Dry Science. Inaugural lecture, Professor of Geography, UCL
Warren, A. 1997. British Council lectures on land degradation. University of Khartoum, Sudan.

Warren, A. 1998. Land Degradation in the Sahel: Some Observations. The Danish Sahel Workshop, January,
Sonderborg, Denmark.

Warren, A. 1999. Project presentation: sustainability, soils, and dryland farming. Department of Geography,
University of Bergen, Norway. September.

Warren, A. 1999. Sustainability in the Sahel. Department of Geography seminar series, UCL, November.

Warren, A. 2000. What do we need to know about Soil Erosion in the Sahel ? Presented at Association of
American Geographers meetings, Pittsburgh, USA, April 2000.

Warren, A and Chappell, A. 1997. Soil Flux in Niger and Its Agricultural Impact. 50™ anniversary meeting at
the Wind Erosion Unit (USAD), Kansas State University, Manhattan Kansas, May.

Warren A., Taylor, N. 1997. Field Histories in semi-arid Niger. Workshop on Sustainable Livelihoodsin
Margina Environments, 10-11 April, Univ. of Sheffield. ESRC event.

Proposals



Workshop Organised

8. Major Difficulties

Personnel issues - Theloss of our Co-Pl Dominic Waughray and his skillsin
environmental economics, was not foreseegble. This meant that the economic component
of the study has been downscaled. In addition, and in order to compensate for this,
additiona fieldwork was carried out in 1998, and the RA worked beyond the end of his
contract to improve quality and accuracy of our dataset. Micha Weigl's anthropol ogica
expertise was lost to the project in late 1997.

A GIS system has been developed that links to the large socio-economic and agricultural
database collected for Fandou Béri. Although it now works well, it has taken beyond the
end of the project to design and make use of this system for representing spatia patterns
and key variables, given the long learning curve involved for the project team.

Niger’ s political situation remained in flux throughout the lifetime of the project. We
have seen two military coupsin 1996 and 1999, and the country awaits a democratically
elected government. The economic criss continues. Occasiond difficulties - corruption,
minor hodtility and the usua logistical breakdowns were experienced. Internationd aid
disbursements to Niger have been strongly affected by the politica Stuation, and our plan
to continue working in the village in 1999-2000 in cooperation with a devel opment
project or donor therefore looked less and less likely as time went on.

In addition, partly as aresult of itslocation in Niger, our research host - ICRISAT - has
changed its operaionsin Niger and is moving many facilities and saff to Mdi or further
afidd. This affected our plansfor dissemination and future collaboration. Like some other
CGIAR centres, they have faced severe cutbacks. ICRISAT's scientific personnd has
been reduced, and non-scientific staff have been laid off, amidst strikes and animosity at
thetime,

In Fandou Béri, considerable data were collected through a combination of scientific,
quditative and quantitative investigations and we tried to rise to the chalenge of inter-
disciplinary work. Our mode of operation from the outset has been to conduct "hybrid'
and multi-method investigations at asingle site, and only later did we focusin on the
multiple dimensions of key 'processes (such as soil eroson, or agricultura
decisonmaking). We lacked, therefore, an initid organisationd 'theory' to guide data
interpretation. With hindsight, interpreting the patterns coming out of the large economic
and socid dataset has posed significant challenges that a narrowed, more closdy
targetted investigation may not have faced to the same extent.

We have not been able to obtain continued funding for a further fieldwork phase. It was
not possible to approach the EC in 1996 and 1997, for example, because of their stance
on the military regime in Niger. Niger isnot a DFID priority country. We were not



included in the Desart Margins Program organised by ICRISAT and INRAN, which has
received some internationa funding. But efforts to atract additiona funding to continue
the work have been partidly successful, with the award of money for dissemination
through the Sahel conference, and for six student projects in the village (one funded by
the ESRC - Appendix 2).



