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Propositions

L.

10.

Only wealthier farmers can and will become mixed farmers.
This thesis

Resource-poor farmers and semi-nomadic pastoralists must be stimulated to participate in
technology development, so that they can influence the research agenda and be co-
responsible for development and extension of technologies adressing their specific needs.
This thesis

You can not sell a cow and drink its milk.
A proverb

Appropriate credit facilities at farm level are a prerequisite for optimal animal
production and undisturbed integration of ¢rop and livestock production on mixed
farms.

This thesis

A cart should be considered more important in mixed farming than a plough,
This thesis

Mossi crop farmers and Fulani herdmen use different strategies to cope with uncertainties
such as unreliable rainfall conditions: Mossi increase control over scarce resources
whereas Fulani increase mobility to track changes and find the scarce resources.

This thesis

Mixed farming and population growth lead to a decrease in quantity and quality of animal
feed for herds of Fulani herdsmen, and thus endanger their preduction.
This thesis

A mixture of different farming systems, rather than an unique mixed farming model, is
needed to satisfy the variety of societal needs.
This thesis

Farming systems developmenit is not so much explained by climatic conditions, soil type
and other natural factors, but can be explained on the basis of differences in population
density.

Boserup, 1963

More people will imply smaller shares for each, not only in terms of food but aiso in terms
of government services such as schooling and health care.
Malthus, 1798




1.

12

13.

4.

15.

Classification of farming systems based on farm household characteristics is as difficult as
making client profiles based on information on clientcards in supermarkets because it is
very difficult to derive ones motives from ones behaviour.

Anonymus

Als mensen te gering in aantal zijn, lopen ze gevaar hun onathankelijkheid te verliezen, en
als ze te talrijk zijn, hun vrijheid.
Aristoteles

Het is niet te hopen dat de strijd tussen Kain en Abel als voorbeeld dient voor de relatie
tussen Mossi en Fulani.

Onthaasten? Sorry, geen tijd voor gehad.
Rob van den Berg, in: Boeken, in NRC Handelsblad 31 december 1999

In future the only mobility left for Fulani may be the mobile telephone.

Propositions associated with the PhD thesis of Maja Slingerland: Mixed farming: Scope and
Constrainis in the West African Savanna.

Wageningen, June 2, 2000
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1 General introduction: Policy, crop and livestock production

Introduction

In West Africa, and in particular in the Sahelian countries, crop and animal production
depend largely on factors that can hardly be influenced by farmers, researchers, extension
workers or national politicians.

The main factor that determines annual agricultural output, and can not be influenced by
man, is rainfall. Rainfall is very variable between and within years and locations, leading to
heterogeneity of vegetation in time and space (Tucker and Nicholson, 1998; Grainger, 1992;
Penning de Vries and Djiteéye, 1982). Irrigation facilities need very large investments per
hectare which are not within reach of farmers’ possibilities, nor within the scope of the relatively
poor governments. Most crop production occurs therefore in a system of rainfed agriculture.
Rainfed crop production is risky and therefore not conducive for large investments (in fertiliser,
high yielding varieties) without guarantees that sufficient water will be available to value them.
Farmers have hardly any control over their environment. They can cope with the uncertainty of
rainfall by using soils with very different properties, located at different positions in the
landscape (toposequence). They can also use mixtures of crops that grow better under high
rainfall with those tolerating low rainfall conditions. Finally, they can maximise seeding area
and apply a system of selective weeding of only those soil-crop combinations that have the
highest chance to succeed under the prevailing rainfall conditions. Years of food surpluses and
years of deficiencies alternate in response to rainfall (Maatman et al., 1992).

Most animal production depends on grazing of natural vegetation. Years of drought can
lead to high mortality of livestock due to lack of fodder. Periods of severe droughts such as
1972-73 and 1983-84 have shown to have strong impacts on animal numbers and herd
composition. Small ruminants start to breed at an earlier age, have shorter breeding intervals and
have more young per litter compared to cows. Therefore, small ruminant herds can be built up
much faster than cattle herds. This can be illustrated for Niger (Williams et al., 1993), where the
ratio of small ruminants to cattle had more than doubled between 1963 and 1991. In 1980,
numbers for goats and sheep were much higher than in 1970, but for cattle they had not yet
attained the 1970 level. After the 1984 drought, a very strong increase in small ruminant
numbers compared to cattle has also been noticed in Yatenga province in Burkina Faso (INERA,
1993). Between 1984 and 1990 cattle numbers increased twofold and small ruminant numbers
increased from 150.000 to 1.200.000 which is almost eightfold (INERA, 1993).

Another effect of drought can be degradation of vegetation and soils due to plant-soil
feedback and overgrazing (Rietkerk, 1998). Although the nature of the soils must be considered
as a given factor, its productive value can either decrease or increase in response to management.
In the Sahelian countries, soils are generally poor in nutrients, especially in nitrogen and
phosphorus, and fairly unstable in physical structure (Penning de Vries and Djitéye, 1982).
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Topsoils can locally and temporarily be improved by amendments, such as animal manure,
mulch or green manure, but the substrate remains essentially unchanged. Droughts, excessive
trampling by livestock, overgrazing, etc. can, on the other hand, lead to crust formation of bare
soils, making infiltration of rainwater impossible and killing most soil fauna (Hoogmoed, 1999;
Mando, 1997).

A completely other level of factors that can hardly be influenced; is that of political
decision making. Many decisions are made at global scale by the World Bank (WB), the
International Monetary Fund (IMF), the United Nations (UN), World Trade Organisation
(WTO), etc. National politicians have very little influence on these institutions and have to
accept their decisions to obtain budget support or debt-reduction. National politicians have no
influence on world market prices, except when they produce large quantities of a commodity
that is scarce and valuable. Nigeria has, through its membership of OPEC (Qil Producing and
Exporting Countries) for instance some influence on oil prices. Burkina Faso, although
exporting large quantities of cotton and livestock, is just a small player on the world market.

Finally, many actual developments in a country depend on its history that must be
accepted as given and can not be changed. The way in which to deal with history can, however,
be influenced. The relation between France, the former colonial power in many couniries of
West Africa, and these countries changed for instance over time. The actual situation in these
countries can only be understood when their history is known. The history of Sahelian countries
in general, and Burkina Faso in particular, will therefore be discussed in relation to labour, crop
and animal production, in the next sections (Massa and Madiéga, 1995).

Colonial occupation, labour and crop production

During the first 20 years of colonisation of Africa, France aimed at development of
economic activity (Duperray, 1984). France forced their colonies to become financially
independent and to support all costs of the local administration (Kambou-Ferrand, 1993). The
colonial powers introduced therefore taxes, forced labour and forced military services. Forced
labour compensated lack of cash and served to construct infrastructure such as roads, bridges,
railways, digging of wells and planting of trees.

In 1919, Upper Volta with its capital Ouagadougou was created. Ouagadougou was also
the capital of the Mossi kingdom, hence the Mossi chieftancy became highly invelved in
colonial occupation. Mossi chiefs were used to collect taxes. Traders (Dioula) and pastoralists
(Fulani) paid therefore higher taxes than (Mossi) farmers. Mossi chiefs arranged labour forces
and were responsible for feeding administrators on field trips. They supported the introduction
of cash crops, such as cotton for export and to make it easier for (their) farmers to pay their
taxes. Cotton seeds were distributed free of charge either for communal fields of 10 acres per
inhabitant or in quantities of one kg per farmer. French textile industries depended heavily on
cotton from West Africa, because world market prices of colton, mainly produced in the USA,
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doubled in 1920 and tripled in 1923. Cotton production for export was therefore, imposed on the
French colonies in West Africa from 1924 through 1930. In 1928, three cotton farms were
created on which experiments to improve cotton varieties were executed and farmers were
trained in cotton production. In 1932, industrial separation of raw cotton into cotton and grains
was possible at over 30 factories and other industrial processes such as milling of groundnut and
karité' for oil extraction were introduced (Schwartz, 1995).

Upper Volta was considered as a labour reserve that could be used for work in
neighbouring countries: railways in Ivory Coast, Senegal, Mali, etc. (Quédraogo, 1985). In 1932,
the country was divided among its neighbours and ceased to exist. The objective was to use its
labour force for coffee and cacao plantations in Ivory Coast, for rice cultivation in the “Office du
Niger” and to construct the railway Abidjan-Niger (Izard, 1968). Traditional Mossi leaders
complained about this division, that also divided the Mossi kingdom. They achieved in 1947
that Upper Volta became a separate unit again within the 1932 borders. In the meantime, the
crisis of 1930 in Europe and the USA had a very negative impact on all export crops and years
of droughts and grasshopper invasions in Africa led to severe hunger. In 1937, colonial powers
therefore instructed local administrators to stimulate local food production, but export crops
such as karité butter, cotton, groundnut, sisal, sesame and ricinus oil were still promoted.

After World War I1, 1940-1945, France added the concept of development to its relation
with its colonies. Forced labour was abolished, but labour migration continued. Remiitances
frorn migration remained an important source of cash for Upper Volta. Another source of
income was trade. Cattle and cotton were exchanged against kolas® from Ivory Coast and Gold
Coast (Ghana), salt came from the Sahara. France tried to stimulate trade with Ivory Coast by
decreasing transport costs by ratlway to Ivory Coast and increasing export taxes to Ghana. It also
created corridors for cattle to pass without problems to Ivory Coast (Duperray, 1984).

To develop Upper Volta, two plans were developed for the period 1948-59 (La
documentation frangaise, 1960). Main objectives of the plans were intensification of food crop
and export crop production, construction of irrigation infrastructures to open up land for crop
production, improvement of animal production, water management and training of farmers.
From 1948 onwards the two existing field stations were strengthened and three new ones were
created, each with its own speciality. Breeding, selection and processing of oil crops (groundnut,
karité¢) was done in Saria and Niangoloko, horticulture and experiments with legumes for
gardening were the speciality of Kamboinsé and Banfora, whereas soil protection was
emphasised in Farako-Ba. In 1949 the Compagnie Francaise pour le Développement des Fibres
Textiles (CFDT) was created to cover the total production and processing chain of cotton. The
CFDT was funded with 64 % of the capital coming from France and 36 % from societies of
users and producers of cotton (Schwartz, 1995). CFDT was the predecessor of the current
SOFITEX, that also covers cotton production, collection, transportation and processing.

! Kemel of the fruit of Butyrospermum paradoxum subsp. parkii
® Fruit of Cola acuminata Sckott & End!.
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Just before independence in 1960, the results of the economic development activities
were very modest although the railway reached Ouagadougou in 1954 and rice production
increased significantly. Production of cash crops such as cotton and groundnut was only some
thousands of tons and of sisal and sesame only hundreds of tons. Pilot farms were started by the
first governor in 1923, re-established again by the agricultural service in 1930 and installed
again as part of the second agricultural plan of 1953-1959. They were based on animal traction,
incorporation of manure, and crop rotations of cotton-groundnut-millet. They were generally
failures, because they were operated by chiefs and ex-military men, and not by motivated
farmers (Belem, 1985). From 1957, pilot farms were replaced by 19 training centres, on
gardening (9), cotton (7) and traditional crop production (3). Efforts with respect to animal
production focused on animal health, leading to the creation of veterinary and vaccination
centres and a school and a laboratory for veterinarians. Additional themes were pastoral water
points and animal breeding. One of the former cotton farms was used for breeding experiments.
In 1960, livestock constituted 50 % of the value of all exports. Whether this was the direct result
of measures to improve animal production remains to be proven.

Import-export enterprises were all in the hands of French companies. Gold digging was
done by foreign companies and not remunerative. Positive results were the establishment of
many wells and small water holding reservoirs. Silos were constructed to store buffer quantities
of cereals to be used in case of calamities. They replaced traditional grain reserves at farm level,
that were exhausted during the hunger period, but also to pay taxes.

Social changes also occurred, Children of Mossi chiefs went to school and many people
served in the military. Both groups learned French and this language facilitated communication
between ethnic groups and became at the same time a means to spread Western culture and
values. Education, but also commercial channels with France were responsible for the
introduction of Christianity. Islam was present in Upper Volta through commercial activities
with neighbouring countries, specially in the North. Both religions were vectors of change of
culture and associated values. Finally, the introduction of hired (salaried) labour and the
monetarisation of taxes caused a gradual shift from social to economic relations (Massa, 1995).

Demographic development in Upper Volta was very peculiar compared to its
neighbouring countries. Between 1921 and 1960, annual population growth was only 0.9 % for
Upper Volta, because of the high labour migration, compared to 2.5 % in Ghana during the same
period {(Goarnisson, 1984},

Policy options after independence

After independence, the relation with former colonial powers changed gradually from
exploitation to trade. Local governments needed money and continued to export cash crops to
France, ofien through semi-governmental agencies partly owned by France. An example is
SOFITEX, the organisation currently responsible for cotton production, collection and export in
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Burkina Faso, since 1984 the name of Upper Volta. The pathways for agricultural development
initiated during the colonial period seemed adequate for the country. Emphasis on modem
cotton production is maintained. Farmers now grow cotton voluntarily, because it generates
revenues, that are invested in agricultural equipment such as animal draught power.
Modemisation of cotton production has some spin-off on cereal production through the use of
animal draught power, manure and fertilisers. Groundnut became also integrated in many
farmers’ cropping patterns and livestock is still one of the most important export products
(Goarnisson, 1984),

During the last decades, agriculture in the Sahelian countries has changed considerably as
a result of severe droughts (1972-73 and 1983-84), high population growth and slow economic
development (De Ridder and Breman, 1993). Governments and foreign donors emphasised local
food production and storage to increase food security with regard to unforeseen calamities such
as droughts and grasshopper attacks. Donors from Europe and the USA sent food aid and
discovered their responsibilities for this part of the world. After the periods of (emergency) aid, a
strategy of funding development projects to support increase in local food production was
implemented. At present in Sahelian countries a mixture of interrelated, sometimes conflicting
and sometimes mutually supportive projects are executed, funded by many donors.

National policy makers have to deal with priority with the problem of increasing
populations and their need for food. All calculations lead to the inevitable conclusion that efforts
should be made to develop technologies leading to substantial increases in yields per ha and to
promote adoption of these techniques. Within the group of policy makers (and researchers) two
main streams can be distinguished with respect to the methods to realise an increase in
production: Low and Heigh External Input Agriculture (LEIA and HEIA).

The basic principle behind LEIA is to optimise recirculation, to minimise losses and to
prevent environmental pollution. A key process is recycling. Technical options are composting
of houschold waste, use of manure on arable land, mulching, mixed cropping and rotational
cropping, use of crop residues as animal feed, animal traction for transport and agricultural
labour, biological pest management, etc. Integration of crop and livestock production is
essential, because of the mutual benefits through manure, crop residues and animal traction. A
reason to promote LEIA is its low capital cost which is very important to the large number of
small subsistence farmers in developing countries with mostly very low purchasing power. As
only few capital inputs are involved, financial risks are low. A disadvantage is that most
proposed techniques are labour intensive, which becomes finally a bottleneck for the farm
household. Furthermore, production levels are generally modest, but sustainable over a very
long period, provided most elements of the system do not leave the farm. Participation of
farmers in a market economy is hardly necessary from the input side. When the objective is to
increase cereal production to feed the urban population, including government officials, market
integration is necessary to allow agricultural surpluses to become available for these categories
of the population.

The basic principle underlying HEIA is to maximise output by using high levels of
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external inputs. Environmental pollution is not a priori excluded, but considered an acceptable
- cost for development and modernisation. Technical options are crop production with inputs such
as inorganic fertilisers and pesticides, monocultures, mechanisation with tractors and other
machinery, livestock keeping with improved breeds, stall feeding with concentrates, intensive
veterinary care, etc. Thus, HEIA requires import of inputs, which may claim a considerable part
of the government budget, that is mostly already insufficient to cover the country’s needs. HEIA
tends to lead to specialised crop or animal production. The high capital costs make HEIA
especially suitable for more wealthy farmers with a certain purchasing power and who can
afford to take some risks. The high capital input entails high financial risks. Spectacular
increases in production can be realised, but only under optimal conditions and environmental
costs may be high. Furthermore, an adequate infrastructure is necessary: roads, markets, banking
facilities, distribution channels for inputs and for production surpluses, etc.

The choice between LEIA and HEIA depends thus, among others, on the characteristics
* of the farm population in a specific country, its infrastructure, and its development model. A
government has two extreme options. It may aim at a few very productive capital-intensive
farmers (HEIA), that must be able to feed themselves and the remainder of the population active
in the non-agricultural sectors of the economy. Or it may settle for many small basically
subsistence farmers producing each a modest surplus (LEIA), enough to feed a small number of
government agents. In the rainfed areas in developing countries of West Africa, such as Burkina
Faso, local food production can not compete with cheap imports. Protected economic
enviromments need therefore to be created for national diffusion processes with regard to LELA,
to occur. Under these conditions self-sufficiency in food may be ensured, even if other countries
produce the same products cheaper. On the other hand, the Burkinabé government could aim at
rapid agricultural growth through sophisticated technology (HEIA) and progressive farmer
strategy, that might guarantee food security in an environment of free economic competition, but
at the social costs of unemployment of large groups of former farmers.

National policy makers may also have other objectives than food security. Export of
products is essential for the national budget and to balance the import of consumption goods not
produced locally. In Burkina Faso, the main export products are cotton, gold, meat and live
animals. These products were represented 39, 15 aad 10 % of the value of total export (EIU,
1996). In this view, extension messages should lead to increased production of these
commodities, if necessary with high extemal inputs (HEIA). The possibility to export
agricultural products depends on the ability to offer a better product at a lower price at the right
time, hence the HEIA approach is favoured. This means permanent innovation and thus high
investments in research and efficient transfer of results to the farmers. Inefficient producers will
be weeded out.

When reduced environmental degradation is a policy objective, HEIA also seems the
better alternative. High external input agricultural production on a limited area causes less
damage to natural resources than inefficient low input production on extended tracks of land
which its associated soil mining, that may result in irreversible degradation. Highly controlled,
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intensive indoor livestock keeping is also less destructive to natural resources than low input
uncontrolled free grazing with a tendency to excessive animal densities and the associated risk
of rangeland degradation.

Another, mostly hidden, objective of politicians is to satisfy the constituency that forms
their power base: the urban population, the civil servants, the military, the merchants and all
those formally educated. These parts of the population are mostly not active in the agricultural
sector. Consequently, they are not interested in high producer prices, but in low consumer prices
for meat and cereals. When some are active in arable farming or in animal production, it is with
an investment motive expecting a high return to capital. They will be interested in specialised
cotton or intensive milk production (HEIA), but certainly not in labour intensive low output
techniques (LEIA).

National policy makers can decide on subsidies for certain products such as inorganic
fertiliser or animal drawn carts. They can also influence the distribution pattern of scarce locally
produced commodities such as cotton seed cake. Finally, they set the national research agenda.
Some research topics (for instance gender issues, natural resource management) and subsidies
for certain commodities (for Burkina phosphate for instance} have to be accepted by politicians,
because donors make them conditional for funding.

Animal production policy
General

Since colonial days, development programmes have been formulated and implemented
to increase livestock production in West African Savanna. Since about 1910 interventions
focused on veterinary care, alming at cradication of various contagious animal diseases.
Vaccination campaigns in the 1950s and 1960s created a continuous increase in livestock
numbers, for instance at a rate of 2.8 % a year for cattle between 1963 and 1970 (De Leeuw
and Tothill, 1993). Since about 1950, attention has been given to development of pastoral
water points to extend the use of pasture. Water resources that were publicly financed were
open to all, which led to serious over-grazing. They lacked the traditional management
structures that linked watering rights to pasture use rights, thus avoiding over-exploitation of
rangelands, and they were often constructed without considering the real production capacity
of the pastures surrounding them. Only since about 1960 were studies on the pasture resource
itself combined with the installation of water points, but attention for management structures
was still limited. Periods of serious droughts showed the vulnerability of livestock production
entirely dependent on natural pasture. The need became apparent for establishing criteria and
ways for determining the carrying capacity of African rangelands (ILCA, 1975),

Politicians have always wanted to abolish transhumance and aimed at sedentarisation of
the herdsmen. Nomads were depicted as uncivilised, primitive, living completely
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independently of the world around them and providing in their own subsistence. Sedentary
people were, on the other hand, depicted as civilised, producers of works of art, living in
relations of exchange or commerce with others. Sedentarisation was considered equivalent to
progress and mobility was confused with chaotic movement, ignoring the valid reasons,
either political, economic or ecological, for deliberate movement. The focus of nomads on
their cattle was considered irrational, leading to excessively large herds, ignoring the
advantages of large herds in an insecure (climate, war, diseases) environment (Bernus 1990).

Between 1970 and 1980 a policy towards ranching (Boudet, 1973) was promoted (by the
World Bank) and used as a means to settle semi-nomad pastoralists and to increase the output of
the livestock sector. Ranching was heavily based on models used in Europe and the USA, with
the carrying capacity concept as key element. Ranching appeared not to match the Sahelian
socio-economic and ecological conditions (Douma ef al., 1994). After the failure of the ranching
strategy, so-called pastoral zones were created, where pastoral people would find certain services
such as veterinary infrastructure, permanent water points, storage for agro-industrial by-
produets, etc. The creation of these zones was also part of the policies of sedentarisation,
gradually forcing formerly dispersed pastoral people with their herds to settle inside the limited
areas, respecling carrying capacities and selling their livestock “surpluses” (Douma et al., 1994).

In response to the severe drought of 1973, the Club du Sahel and CILSS® were
established, to co-ordinate the fight against desertification and to assist in formulating and
implementing a range management programme. Unfortunately, many interventions had
unpredictable, unintended, contradictory consequences. Creating water holes and controlling
animal diseases led for instance to a substantial increase in livestock numbers (positive), that,
unfortunately, in turn triggered disasters like overgrazing and erosion, and conilicts over
grazing rights among livestock owners and between livestock owners and crop producers. One
of the problems was that the authorities taking the measures often did not take into account
nomads’ knowledge of their environment and the associated practices. Even worse, the
negative opinion about nomads was used as a justification to accuse them of destroying their
environment through irrational use, as witnessed, for instance by the practice of cutting trees
to feed their livestock or to make the few utensils they need, use bark for tanning their hides,
etc. Only after opening up the pastoral zones and observing the sedentary population cutting
wood and making charcoal for sale in cities, was it realised that the pastoral zones had been
only lightly and conservatively exploited by pastoralists, compared to the destructive
exploitation by non-pastoralists.

The droughts have led to a shift in livestock activity from the Sahelian zone to the
savannas. The (semi) nomadic livestock owners lost substantial parts of their herds as a result of
high mortality rates and also by forced sales caused by the deteriorating terms of trade between
livestock and cereals. The number of livestock kept by arable farmers in the south has increased
considerably, producing draught power and manure to improve stagnating or declining crop

* Comité permanent Inter-états de la Lutte contre la Sécheresse dans le Sahel (CILSS)
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yields. Some wealthier citizens, the new livestock owners, regard livestock as an attractive
investment, airing at large numbers. Urban centres increase demand for meat and milk and lead
to intensified milk production and fattening around cities (De Ridder and Breman, 1993).
Livestock changed hands and occupies new territories. Farmers, becoming livestock owners
adopt other production objectives such as traction and manure, than traditional pastoralists that
are interested in meat and milk (Breman and Traoré, 1985).

Population growth, leading to increased pressure on the land has eagerly been used as a
pretext to make pastoralists abolish their mobile lifestyle, depicted as outdated, chaotic and
irrational. For the national governments, an important motive to sedentarise nomads was to
increase control over a hitherto mobile population that escaped all state influence.
Concomitant advantages of settlement put forward were the possibilities to provide
infrastructure like schools, hospitals, ete., for the nomadic people, and to participate in the
sector of intensive livestock production, generating national income and allowing collection
of taxes.

Policy makers can deal much more easily with sedentary livestock keepers, which are in
fact crop producers, than with transhumant or nomadic pastoralists. The mobility of the latter
complicates tax collection, input distribution systems, contact between extension and user, etc.
Mobility of herds and herdsmen has also serious consequences for the implementation of
national development programmes such as "Gestion de terroir villageois” (GTV). How to
decide to which village the herdsman and his herds belong? How to involve the pastoralists in
natural resource management, when they are part of the year elsewhere, etc. Moreover, many
conflicts between crop producers and herdsmen break out each rainy season. In addition, almost
all politicians originate from the sedentary crop producer group and have no positive emotional
link or built-in solidarity with transhumant herdsmen, Research issues and extension messages
with respect to animal production are therefore connected to priorities and possibilities of crop
producers: development of animal traction, investment in collection and use of manure,
collection and use of crop residues, cultivation of fodder legumes for intensive animal
production subsystems.

Finally, the environmental issue becomes increasingly important to policy makers.
Studies indicate the rapid deterioration of natural resources which threatens the entire
agricultural production capacity of the country. Moreover, foreign donors insist on programs
with respect to natural resource management as conditions for loans (World Bank, IMF) and as
conditions for financing bilateral projects (Directoraat General Internationale Samenwerking).
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Animal production policy in Burkina Faso

In 1985, CILSS initiated a study on the livestock sector in Burkina Faso (Breman and
Traoré, 1985). The study formulated among others, a strong recommendation towards mixed
farming in the savanna zone of the country, as a means to improve livestock production. Mixed
farming should be based on the use of external inputs such as inorganic fertiliser, rotation of
cereals with legume (fodder) crops and animal traction. Sales of livestock, hence destocking,
were recommended as source of cash needed for the purchase of external inputs needed in arable
farming. High cereal yields were expected to result in reduced cereal prices, compared to
livestock prices, hence improving the economic position of livestock keepers. These high cereal
yields would increase at the same time the availability of crop residues as animal feed. Intensive
crop production should reduce the pressure on the land for agriculture. This combination of
measures should result in reduced pressure of livestock on natural grazing lands (Breman and
Traoré, 1985).

The study also recommended to intensify animal production directly by improving the
fodder situation through introduction of fodder crops based on fertiliser use, and the re-
introduction of perennial grasses and legumes in natural pastures. Other recommendations
included settlement of nomadic herds, opening of trypanosomiasis infested areas for livestock
and emphasis on production of small ruminants that have shorter lifecycles than cattle. Mortality
of livestock should be reduced by adequate veterinary carc hence herd sizes could be reduced.
Adequate construction and management of pastoral water holes should be part of the strategy to
improve animal production based on grazing of natural pastures (Breman and Traoré, 1985).

Many conditions must be met to realise the recommended development towards mixed
farming. Population growth should be limited through family planning. In the long run the
number of livestock owners should decrease and alternative employment should be created.
Research should be done to establish production potentials in dependence of availability and
quality of the natural resources and their management, but also taking into account the potentials
for production of fodder crops and improved pastures. In addition, livestock markets, clients and
products should be identified and commercialisation of livestock should be stimulated by
legislation and custom regulations at the country borders. Infrastructure, such as veterinary
services, saving and credit institutions, effective extension services and distribution channels for
inputs should be available or created (Breman and Traoré, 1985).

In Burkina Faso various factors influencing animal production are not under the direct
influence of farmers or national policy makers but depend on international events and decisions.
An example of an international activity damaging animal production in Burkina Faso is the
supply of meat from Europe and Argentina against artificially low prices to countries on the
West African coast (Rolland, 1994; Ruben ef al, 1994; Josserand, 1993; Klugkist, 1993,
Wooning, 1992). Animal products can not be produced in Sahelian countries at these prices and
certainly not be exported to the coastal areas for sale. The same holds for European milk powder
that is cheaply available on Sahelian markets and hampers development of local milk
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production, collection and distribution systems (De Jong, 1996). Research and extension to
increase milk and meat production in Burkina Faso are relatively useless, when prices on local
export markets are controlled by outsiders.

Burkina Faso and most of the other former French colonies share the same curmrency,
FCFA®, that has a fixed exchange rate with the French Franc (FF). Therefore, these countrics
are, till today, linked to the monetary policies of France. A recent example to illustrate the
impact of this link on animal production is the effect of the devaluation of the FCFA in 1994 on
animal exports (CEBV, 1995; Ruben et al., 1994; Quarles van Ufford, 1994). Following this
devaluation, Burkina Faso could restore its export market. Compared to 1993, 5.5 times the
number of cattle, 5 times the number of sheep and 9 times the number of goats were exported to
Ghana in 1994, Also the volume on old markets increased:; for example 18 % more cattle was
exported to Ivory Coast (CEBV, 1995).

Crop-livestock integration and mixed farming
General

Landais and Lhoste {1990) attributed the start of the crop-livestock integration
paradigm as leading development mode! for francophone Africa to Curasson (1947). Massa
and Madiéga (1995) and Gervais (1590) state that the mixed-farming model was promoted
first by scientists and administrators during French colonial rule and later on, after
independence, also by governmental services and development agencies. The model is based
on concomitant intensification of crop and livestock production at the level of individual
farms. Intensification of crop production consisted of mechanisation (animal traction) for
deeper ploughing and more weeding and soil fertility management through the introduction of
rotation with legunrinous fodder crops and the use of manure and compost. Together, these
techniques allowed permanent cropping and hence the elimination of fallow. Intensification of
livestock production consisted of keeping draught animals in stables, producing (fodder crops)
or collecting fodder (hay) to be stored for feeding these animals, fattening of the animals after
their working period, allowing for the purchase of replacements in the form of young bullocks
and generating revenue at the same time. The stables also allowed collection of manure.

Landais and Lhoste (1990) showed this model to be a myth, by comparing the
development objective with reality over the period 1947-1990. In reality, animal traction has
led mostly to extensification of crop production (as long as there was enough land), neglect of
draught animals other than cattle (donkeys, horses), because of the fattening component of the
model, abandonment of traditional techniques of fertilisation (contrat de fumure), leading to
more unequal distribution of fertility, neglect of the transport function of draught animals due

4 - . .
Franc de la Communauté Financiére Africaine
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to the emphasis on ploughing and weeding. The technique of keeping draught animals in
stables, at least part of the year, and feeding them properly, was one of the few elements of
the model that was widely accepted. In reality, the introduction of leguminous fodder crops
was a complete failure. Techniques for the successful cultivation of the crops were
insufficiently developed (damage due to pests and diseases, losses during harvest), while their
fertilising aspects on-farm were insufficiently understood. Moreover, acquiring seeds was
often difficult (not available) or very expensive, while establishment of the crop required high
investments in fencing for protection of the crop against free roaming livestock. Finally,
practices like fencing and planting of perennial crops created land tenure problems as they
were interpreted as annexation of the land. For the use of manure, old practices were
abandoned, although those were based on collective grazing of fallow and of harvested fields
leading to a more or less homogenous restitution of fertility to the fields. The increase in
cultivated area forced herds to be at least part of the year separated from the agricultural area.
The territory- and village-level deciston making aspect of fertilisation was not compatible
with the farm household-level dictated by the model.

In addition, it was surprising that trees were absent in the model, while they are a
dominant feature in African parklands and savannas. Trees were found to be alternative
sources of organic material for soil fertility (complementary to manure), for livestock feed
(protein-rich) and for protection against water and wind erosion. They provide food for
humans, and as such they complement products from arable farming and animal husbandry.
Trees provide fire wood, allowing crop residues to be used for animal feed and manure for
maintaining soil fertility instead of being burnt to serve for cooking. On the other hand, trees
growing in high densities may host tsetse and other animal disease vectors and they may limit
growth of herbs under their canopies due to competition for light.

Crop-livestock integration experiences in Burkina Faso

In Burkina Faso several field studies have been executed on crop-livestock interactions
and their developments, mainly towards mixed-farming. Mixed farming is only one form of
crop-livestock integration but the two concepts are very often confused. The studies
emphasised either economic behaviour of Mossi crop producers and Fulani herdsmen
(Delgado, 1979), changing social relations between Mossi and Fulani (Breusers, 1998), or
focused on technical aspects, such as nutrient management through crop residues, livestock
and manure (Savadogo, 2000; Murphy and Sprey, 1980). The main findings of these studies
will be summarised here, to highlight the remaining issues.

In Tenkodogo in East Burkina, Delgado (1979) found that the main problem for the
mixed farming model was that of seasonal labour bottlenecks. Simultaneous production of
cereals and cattle leads to a severe labour bottleneck in late July, when the second weeding in
cereals should be performed and when herding of cattle on high quality pasture without
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damaging bush fields is very labour demanding. The labour required to look after a few head
of cattle during the rainy season, has therefore significant opportunity costs in terms of
foregone crop production. Mossi farmers, owning only a few head of cattle each, choose
therefore to entrust their cattle to Fulani herdsmen and to concentrate on crop production and
small ruminants. Labour data showed the existence of important economics of scale with
increasing herds up to 40 animals. Fulani choose to keep a number of low-return entrusted
cattle next to their own herd, and to cultivate millet in an extensive way (low labour, low
capital inputs, large fields with low planting densities) leading to low yiclds. Fulani also
cultivated very small fields with red sorghum and maize on which they achieved, despite low
labour inputs, high yields through the judicious use of cattle manure. Fulani appeared to be
fully incorporated in the market economy and attained much higher cash income than Mossi,
mainly through livestock sales related to purchase of cereals to feed the family.

Specialisation was clearly advantageous to Mossi, provided they can entrust their caitle
to Fulani. Specialisation was also advantageous to Fulani, provided that the returns to
entrusted cattle remain at the same level or increase. There is no economic incentive for
Fulani to become crop farmers, nor for Mossi to intensify cattle production. The traditional
division of labour between Mossi and Fulani enables both groups to realise the advantages of
specialisation, while in theory retaining the advantages of the integration of crop-livestock
production. Grazing of crop residues by all Fulani cattle in return for manuring the Mossi
fields is part of the deal.

Mutual trust is the cornerstone of the relationship found and described by Delgado
(1979). Increased expansion of Mossi fields into the traditional grazing areas and fencing of
lowland plots for gardening in the dry season increased the number of incidents concerning
crop damage by livestock. Under the influence of Western values, such as individualism and
materialism, the authority of Fulani elders is challenged by youngsters that have been to
school or have returned from migration to Tvory Coast. Cases of youngsters selling cattle that
have been entrusted to them by Mossi, have been reported. Both developments put the mutual
trust under pressure, and undermine the complementarity between crop and animal production
systems. .
Delgado (1979) recommends that policy makers stimulate the complementarity
between the systems. He concludes that there are many reasons and opportunities for
promating the integration of crop and livestock production through increased trade between
Mossi crop specialists and Fulani herding experts. In Tenkodogo, the traditional situation
evolved in this direction rather than in the direction of mixed farming within either of the
production units,

Breusers (1998) neither supports the mixed farm approach. He demonstrates that
although Mossi were involved in animal husbandry in Ziinoogo (Central Burkina Faso),
integration of livestock and crop production at the level of the farm remained limited. The
production specialisations of Mossi and Fulani continued to dominate their interrelations, in
line with the findings of Delgado (1979) twenty years earlier in Tenkodogo. Earnings from
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migration enterprises in Ivory Coast led to accumulation of wealth in cattle among Mossi.
This wealth remained separate from agricultural production, because these animals are for the
larger part entrusted to Fulani neighbours. This practice makes it difficult to achieve crop-
livestock integration at farm level, because livestock is often physically outside the farm area
and part of its management is not in the hand of the cattle-owning crop farmer but ieft to the
appreciation of the herdsman. Landais and Lhoste (1990} came to the same conclusions.
Reasons for entrustment are secrecy (hiding wealth for others) and special friendship
relations across ethnic boundaries, while in public debate Mossi and crops are opposed to
Fulani and livestock. This. public debate serves specific goals, such as to re-confirm the
symbolic boundary of the Mossi community or to mask tensions and uncertainties within the
community. The problem of increasing competition of scarce natural resources is, however
very real. To narrow the analysis of this competition to an inter-ethnic conflict is supported by
the public debate, but should be contradicted by the knowledge of the strong relationships
between members of both ethnic groups.

Breusers (1998) supports the identification of labour as a key element in crop and
livestock production. He argues that scarcity of labour prohibits expression of certain
advantages of crop-livestock integration. Within the crop-livestock integration paradigm, the
concept of sustainability has frequently led to the proposition of labour intensive practices,
such as soil and water conservation and compost production. Despite high population growth,
labour is however scarce because of scasonal and longer term migration by Messi, mainly
towards Ivory Coast. Although the remittances contribute to economic equilibrium of
households in the home country, they are hardly ever re-invested in agriculture (Imbs, 1987,
Benoit, 1982; Remy, 1973) and labour shortages strongly contribute to the stagnation of
production and to extensification of land use. In a situation of labour scarcity, crop-livestock
integration does not seem a feasible option.

Mobility within Burkina, mainly towards relatively unoccupied areas such as the
eastern part and the parts where onchocerciasis was eradicated in 1973, appeared also
important (Breusers, 1998). The Awtorité des Aménagements des Vallées des Voltas (AVV)
scheme recruited migrants from the northern provinces where agriculture was difficult due to
low rainfall and low soil fertility aggravated by degraded soils (Murphy and Sprey, 1980). In
the settlement zones migrants were supposed to work ten hectares of land, according to a
blueprint entirely based on the crop-livestock integration concept of mixed farming. The
proposed practices consisted of a cropping scheme based on rotations, use of external inputs,
such as sceds and inorganic fertilisers, cultivation of cash crops such as cotton, cultivation of
fodder crops to feed draught animals and the introduction of animal traction. All farm animals
had to be fed with fodder and crop residues from the farm area. The programme was
supported by credit facilities. The policy objectives of the AVV scheme were to bring in
production the substantial resources of river valleys, to create zones of high agricultural
productivity and to increase gross agricultural product for the agricultural producer
{Republique de la Haute Volta, 1963-64).
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The AVYV settlement zones might have served as examples for mixed farming. Many
spontaneous migrants came to the zones, but they were excluded from the programme and
suffered from the general problems underlying the crop-livestock integration approach
(Landais and Lhoste, 1990), such as lack of credit facilitics and lack of external inputs such as
seeds, fertiliser and equipment for draught animals.

Breusers (1998) mentions land tenure as another constraint to crop-livestock
integration. Despite laws reforming land ownership, land tenure remains very uncertain and in
practice customary land tenure arrangements are followed even in the AVV settlement zones.
In this framework, farmers have a tendency to adopt low cost soil-mining land use practices
and mobility of fields, instead of permanent cropping with adequate fertilisation with manure
requiring a lot of labour, or with inorganic fertiliser being expensive in terms of capital. In
addition, farmers attempt to maximise claims on land through farming an area as large as
possible, leading to low labour and low capital inputs per hectare and high land use per capita.

In a climate of economic liberalisation and retreating government, the tendency grows
to establish legislation favouring individual private property in land (Hesseling and Ba, 1994),
which according to neo-classical economic theory should result in optimal allocation of
resources (Lambert and Sindzingre, 1995). Individual land titling has, however, not proven to
provide land holders with sufficient incentives to conserve and develop their lands (Shipton
and Goheen, 1992). Land is often subject to multiple and overlapping claims, shifting and
merging over time, for instance over the family life cycle or following seasonal fluctuations
(Lambert and Sindzingre, 1995; Shipton and Goheen, 1992; Fauré and Le Roy, 1990), which
makes aftribution of land titles to individuals a tricky business. In Burkina Faso, and in
particular in the Central Region, Mossi retain customary control of the very large majority of
the land and this land is used everywhere by Fulani too, either for pastoral or for agricultural
uses or both,

Sustainable land use and crop-livestock integration appear to require complete
sedentarisation of both crop and livestock production. The “Gestion de Terroir” approach,
initiated by the Burkinabé government in 1986 (Programme National de Gestion des Terroirs
Villugeois), strengthens this tendency by aiming at a reduction of movement of crop
production and livestock. The approach disregards the difference in perception about land
ownership between Mossi and Fulani (Benoit, 1982), bul is based on the Mossi concept of a
village territory. Breusers (1998) showed that mobility has always been an essential element
of land use and livelihood practices in Burkina Faso and doubts whether mobility can be
reduced. On the other hand, Breusers (1998) supperts the “Gestion de Terroir” approach,
because it seems a multi-level approach, taking into account the farm, the village, and when
needed, the region in accordance with the integrated spatial approach promoted by Landais
and Lhoste (1990). The approach indeed is based on regional planning, but focuses heavily on
individual farm enterprises that are conceived as autonomous, purely technical entities and it
fails to take into consideration the social relations and organisation that, to a large extent,
determine land use management (Rabot, 1990). At farm level, a transformation of production
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systems is once again pursued following the mixed-farming model. Interventions at village
level seem to aim mainly at realisation of (physical) conditions considered indispensable for
successful interventions at farm level, The zoning of the village territory according to
different production activities (crop production, animal production, forestry) threatens to
marginalise animal production as practised by the Fulani so far. Inhabitants of villages that
have land rights, and hence a say in the matter, are Mossi and they tend to favour crop
production over livestock production and to attribute preferably marginal and degraded land
to extensive animal production. Zoning also implicitly means settlement because it limits
shifts between crop land and grazing land in response to season and inter-annual rainfall
conditions.” Additionally, the approach seems to consider villages as homogeneous social
entities whose populations can be expected to reach consensus on matters related to zoning of
space. The approach thus tends to underestimate differences and conflicts within the group of
sedentary farmers and 1o accentuate polarisation between crop and livestock producers.

Although the narrowly interpreted crop-livestock integration model has been
demonstrated to be a technocratic myth (Breusers, 1998; Landais and Lhoste, 1990), it
continues to shape development projects and govemment policies in Burkina Faso, for
instance through the ‘“three fights against desertification” (Les Trois Luttes, 1983,
Government of Burkina Faso) and the “Gestion de Terroir Villageois” (GTV) approach. The
concept has been given new impetus in the sustainability debate, that started already after the
severe droughts in the 1970s and 1980s, focusing on prevention of degradation by assuring
maintenance of soil fertility, mainly through application of soil and water conservation
techniques and the use of manure, and by protecting areas against overgrazing by livestock.
For the collection of manure, and to protect the environment, animals have to be stallfed with
for instance crop residues. The concept continues to motivate researchers to search for
sustainable nutrient cycling through optimal management of crop residues, livestock and its
manure (Savadogo, 2000). Explicitly or implicitly, all those following the crop-livestock
integration model aim at reducing mobility of crop production and livestock, towards a system
of permanent cropping and stall feeding. Those explicitly supporting mixed farming seem to
concentrate their efforts on efficient nutrient cycling, but many realisc now that the use of
external inputs can not be avoided (Savadogo, 2000; Powell et al, 1996; Van Keulen en
Breman, 1990; Breman and Traoré, 1985).

Research questions

The proposed crop-livestock integration concept appears to be reduced too often to a
mixed farming model, aiming at arable farmers in order to increase crop production to feed
the growing population. The assumption that livestock keepers, such as Fulani herdsmen,
could also better develop into mixed farmers was based on premises with respect to
environmental degradation through livestock and low productivity of their herds (Bernus,



Chapter 1 17

1990). The model was presumed to be suitable and attractive for both formerly extensive crop
producers and formerly extensive and mobile animal producers. In addition to all the criticism
already expressed, the crop-livestock integration (CLI) model contains several inadequacies
that have to be addressed, specially because it is still guiding development of farming
systems.

1. The CLI model focuses on the scale of the farm and considers a farm to be independent of
any coniext

Various issues, however, can not be treated at household level, but must be considered
the domain of village decisions (water points, manuring fields by herds) or regional levels
(seasonal transhumance, use of protected areas). In fact, the development of relations between
crop and livestock production should be placed in wider contexts, such as increasing
population density, cropping density, livestock density, sedentarisation of livestock producers,
modification of the terms of trade between cereals and livestock, policy measures and the
research-dissemination-client system. A production unit in the African context can not be
considered independently of social structures. These structures may impose certain behaviour
on individual production units and for instance limit their freedom to react to certain
opportunities. Social relations and status within the village hierarchy may influence the
reaction of production units to innovations and may explain why seemingly comparable
households do not respond similarly to proposed techniques.

2. The CLI model presumes complementary (economic) relations

Complementarity in the CLI model is mainty focused on nutrient balances, with soils
as study subject and farm area as research scale. System components (crop residues, manure)
should be managed in such a way that losses, especially of nutrients, are minimised, and farm
income will automatically increase. Livestock plays, however, a role in social relations among
families, including the practice to entrust animals to family and friends outside the village
territory. These entrusted animals have no access to family fields of the actual livestock
owner, due to geographical distance. This practice makes technical complementarity between
crop and livestock production in many cases physically impossible.

Economic complementarity has always been very important, but primarily related to
farm household budgets and only secondary to increased income because of reduced losses.
Animal production was frequently associated with crop production, mainly because of its
security (buffer) function: income from both cereals and livestock being necessary for
household survival in a very variable environment (climate, season: crop failures versus crop
surpluses) and capitalisation in livestock being a pre-requisite for future investments. The
financing function of livestock has mostly been neglected and hardly ever quantified.

3. Competition is assumed to be absent (as it is neglected) in the CLI model
Competitive phenomena are entirely neglected in the CLI model. Competition is,
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however, likely to occur with respect to the allocation of two production factors: labour and
land. Application of the CLI model has probably led to changes in land use, increased
competition and modified access to fodder. Such changes can only be assessed at territorial
level, while the CLI model considers only the farm level. At higher spatial scales, competition
can for instance occur between national (urban) needs for fuelwood and village scale land
management practices.

In the context of highly unpredictable rainfall and generally unfertile soils in the West African
Savanna, combined with global decision making about research subjects and world market
prices, the main question that arises is:

“Is crop-livesiock integration or mixed farming a suitable model for farming systems
development leading to guaranteed food security and socio-economic survival for all social
entities of the rapidly increasing population in Sahelian countries, without endangering their
resource basis?”

QOutline of this thesis

Re-considering 40 years of research and development activity aiming at crop-livestock
integration, shows that the suggested technical model of crop-livestock integration contains at
least three major flaws that need attention (Landais and Lhoste, 1990). In our thesis we wili
address these flaws in the context of a rapidly growing population. Burkina Faso,
Zoundwéogo province, and the village of Kaibo Sud V5 in particular, will serve as study area
and generate examples for the relevant issues. Kaibo Sud V5 has been chosen because it is a
village created within the AVV settlement scheme, benefiting from exceptionally intensive
assistance from government, research and extension, and therefore in a relatively favourable
position to develop into a model of mixed farming. Additional data were collected in
Sanmatenga (Section 5.4) province and in Forét Classée de Nazinon in Ziro province (Section
7.3).

In Chapter 2 the research area will be presented. Its heterogeneity in terms of landscape, soil,
vegetation, livestock, crops and cropping techniques will be described. With the village level
model SHARES and the farm level model HOREB, different scenarios such as maximisation
of income or cereal production, under different constraints such as food security or
sustainability, will be explored and their outcomes will be compared.

In Chapter 3, the place of the farm household in society as a whole will be discussed using the
concept of the agricultural knowledge system. Interactions between research, extension and
policy makers will be treated and the attitude of the farmer as ciient or subject of these powers
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will be discussed in general and within the context of Burkina Faso.

In Chapter 4, a framework will be developed in which discrete farming systems are described
and development pathways are discussed for Sahelian countries with special emphasis on
Burkina Faso. Literature data and own field work will be analysed to provide criteria for a
distinction among discrete farming systems. Case studies and field studies will be used to
build up the general framework and to provide examples of discrete farming systems. The
processes of change will be analysed to determine the main driving forces behind change and
the actors supporting these forces.

In Chapter 5, the financing function of livestock for mixed farm households in Burkina Faso
will be highlighted. The interaction between the financing function and production function of
livestock will be explored through a market study (Section 5.1). The importance of financing
through livestock will be related to alternatives in formal and informal financial markets
(Section 5.2). Quantification of the financing function of livestock will be theoretically
discussed (Section 5.3) and partly operationalised (Section 5.4),

In Chapter 6, the potential for animal traction development will be explored, as a key factor in
farming system development, specially when aiming at integration between crop and
livestock.

In Chapter 7, the relations between man, livestock and the environment will be discussed
through analysis of the grazing system. Differences among farming systems and related
grazing management of goats, sheep (Section 7.1) and cattle (Section 7.2) will be highlighted
and the changes related to crop-livestock integration will be discussed. Impacts of
urbanisation and the associated demands for fuelwood will be discussed in relation to grazing
potentials (Section 7.3) and possibilities of crop-livestock integration at village scale will be
discussed. The results will be confronted with theories on vegetation-herbivore interactions
and related to changes in abiotic factors such as climate (Section 7.4).

In Chapter 8, the impact of the prevailing crop-livestock integration concept under high
population growth will be discussed. The issue of economic complementarity through the
financing function of livestock (Chapter 5) related to CLI will be treated. The possibilities for
increased animal traction (Chapter 6), as needed in mixed farming, and its consequences will
be discussed. The impact of crop-livestock integration on the environment, through changes in
grazing systems, will be discussed (Chapter 7), in relation to theoretical concepts about the
relation between grazing, climate and vegetation. Theories and studies on the impact of
population growth on agricultural development will be used as references (Tiffen et al., 1994a
and 1994b; Mortimer and Turner, 1993; Mclntire et al., 1992; Boserup, 1965; Malthus,
1798).



2 Spatial and temporal heterogeneity of natural resources and land use in the
study area (Kaibo in Zoundwéogo province)

Introduction

In Burkina Faso (Figure 2.1) a multidisciplinary research program called “Management
of Natural Resources in the Sahel”, has been executed as a joint activity of Wageningen
University the Netherlands, and Ouagadougou University, Burkina Faso (1992-1998).
Interdisciplinary research was conducted in two provinces, Sanmatenga and Zoundwéogo, and
mainly in three villages in each province. Our research was therefore also conducted in
Zoundwéogo and in particular in its village Kaibo Sud V5 and surroundings. Results of various
studies on land use are sunumarised here to sketch the context for our own research.

Population

In 1988 the population of Burkina Faso was about 8,546,000 with an average density of
29 km? (INSD, 1989). The variation in population density was high with about only 10
inhabitants km™ in the eastern provinces Gourma and Tapea and the northern province QOudalan,
but with 60-80 inhabitants km™ in Qubritenga and over 80 km?in Sangui province. The latter
provinces are situated on the central Mossi plateau, surrounding the capital Ouagadougou. Our
study sites, Sanmatenga and Zoundwéogo provinces, are also part of this highly populated
platean (Figure 2.2). The national population increases at a high rate. Between 1975 and 1985
total population increased by 41 %, and from 1985 with 2.7 to 2.8 % annually. In 1998
population was estimated at 10,900,000 persons (World Bank website, 1998). Urbanisation also
increased. In 1975 only 6.4 % of the population lived in urban areas, which had increased in
1985 to 12.7 %, with Ouagadougou and Bobo-Dioulasso amongst the fastest growing cities.
These cities more than doubled in population between 1975 and 1985 (INSD, 1989). World
Bank (1998) reported that 17 % of the population lived in cities in 1998. The population is very
young with 54 % below 19 years of age in 1985. More than 80 % of the population over 15
years of age is illiterate (World Bank website, 1998),

In 1993 the population of Zoundwéogo province was estimated at 185,400, based on a
census from 1985 (INSD, 198%) and an annual population growth of 2.2 % (PDI/Z, 1993). The
total area of the province is about 345,300 hectares of which 22 % was cultivated in 1993
(PDV/Z, 1993). Hence, population density was 54 persons km™ for the total area and 239 persons
km™ for the cultivated area. For the village territory of Kaibo Sud VS5, a population of 572
persons on 503 hectares of land leads to a density of 114 persons km™ for all land and 316 km™
for the cultivated area that was 36 % of all land (Leenaars, 1998b).
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Rainfall

Burkina Faso is located between 9° 20° and 15° 05" northern latitude and 2° 20° eastern
and 5° 30’western longitude. Its area of 274,000 km’ can be subdivided in four agro-ecological
zones (Figure 2.2). The Sahelian zone, located in the north of the country, is characterised by
annual rainfall ranging from 200 to 400 mm during 2-3 months. The Sub-Sahelian zone receives
400 to 800 mm rain in 4-5 months. The North-Soudanian zone receives 800 to 1000 mm and the
South-Soudanian zone more than 1000 mm, both in about 6 months. Rainfall increases from 200
mm in the north to 1100 mm in the south of the country.
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Figure 2.3 Annual rainfall data for period 1949-1996 and average over the total
period, for Manga weather station. Data for 1982-1987 are missing.
Source: Direction de la Météorologie Nationale

Zoundwéogo province is located between 11° and 12° northem latitude and part of the
North Soudanian climatic zone, characterised by a mean annual rainfall of 750 to 1000 mm and
a mean temperature of 28 °C (Kessler and Geerling, 1994). Data from the weather station in
Manga, the capital of Zoundwéogo province, show an yearly average rainfall of 935 mm falling
in 63 rain showers for the period 1949-1996 (Figure 2.3). The rainy season lasts about four
months from June to September in which about 80 % of all rain is recorded. In August, the
highest monthly average of 260 mm is recorded in about 15 rain showers. In 1994, a weather
station was installed in Kaibo Sud V6. Daily data are available for 1994-1998 (Figure 2.4).
Rains started early in 1995 and 1997. About 100 mm was recorded for March, April and May
together, for each of those years. In 1994 and 1996 rains were persistent with about 50 mm in
October of each year. Rains generally fall at irregular intervals, heterogeneously distributed in
space and very variable in amount of water per shower.
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Figure 2.4 Monthly rainfall data for 1994-1998 for Kaibo Sud V6 weather station
Source: W. Hoogmoed, Antenne Sahélienne

To get insight in the range of production possibilities in Zoundwéogo province, rainfall
data from Manga weather station from 1949 to 1998 have been analysed. A ranking was made
based on the rainfall in the months of June, July, August and September, covering the growing
period. In that ranking, the years with rainfall with a probability of exceeding of 90 (dry), 50
(average) and 10 % (wet) were chosen. Two or three years around these probability points
were assessed in more detail with respect to distribution. Years with exceptionally uneven
distribution were then excluded. Following this procedure, for Zoundwéogo province, the
years 1997 (706 mm), 1996 (882 mm) and 1974 (1038 mm) were selected as dry, average and
wet years, respectively (Hoogmoed et al., 2000).

Landscape and vegetation

The landscape in Zoundwéogo province can arbitrarily be divided in cultivated areas
(fields), fallow (recently cultivated) and bush (never or long ago cultivated). The cultivated areas
present themselves as so-called parklands, characterised by scattered adult trees and absence of
the herbaceous and bush layers. The main food crops are sorghum (Sorghum bicolor L.
Moench) and millet (Pennisetum typhoides), whereas cotton (Gossypium hirsutum) and
groundnut (Arachis hypogaea L.) are the main cash crops. The most important tree species of the
parkland are Adansonia digitata (Baobab), Butyrospermum paradoxum (karité or shea butter
tree), Parkia biglobosa (néré or locust bean tree), Tamarindus indica and Lannea microcarpa
(Raisinier), all important for their fruits. Faidherbia albida is a parkland tree that is famous for
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its fodder and its contribution to soil fertility. Fallow is characterised by the combination of a
herbaceous layer and bushy vegetation. Dominant shrubs are Combretum glutinosum, Guiera
senegalensis and Piliostigma spp. Adult and young parkland trees are also present on this land
use unit. The older the fallow, the more it looks like bush. Bush is dominated by three physiono-
mic unities: shrub savanna, tree savanna and forest galleries, the latter essentially close to rivers.
The tree layer of bush comprises trees of all age classes and heights. Several species of annual
and perennial grasses can be present.

Village history

The village Kaibo Sud V5 is one of the 14 villages that have been established in
Zoundwéogo province during the early seventies in the framework of the Autorité des
Aménagements des Vallées des Voltas (AVV) seltlement scheme. This scheme was
established after elimination of river blindness in the Nakambé (White Volta) river area.
According to an agro-economic study conducted by De Graaff (1993-1996), Kaibo Sud V35 is
a village with an average of 572 inhabitants (census of 1993), comprising 52 settled Mossi
households and a variable number of semi-nomadic Fulani households. At the beginning of
the settlement scheme, each settled Mossi household has been alloted 10 hectares of arable
land, composed of one hectare around the farm buildings and six small plots scattered
throughout the village territory. One third of this land was supposed to remain fallow, In
1996, land was redistributed, resulting in three larger plots of three hectares each per
household, while the compound area was maintained. Fulani have not been given any land in
Kaibo, as the settlement scheme provided land for them in the pastoral area of Sondré-Est
(16,500 ha), created in 1979. They were supposed to move to this area, as soon as the
settlement scheme started. Many of them remained however on the village territory of Kaibo
Sud V5.

Soil types

Local classification of land units in the Kaibo area is based on topography and texture
of top soils. A study by Zerbo et al. (1998), based on satellite images, topographic maps,
aerial photos (1:20.000 and 1:50.000) and field observations, distinguishes landscapes
subdivided into physiographic segments like plateaux, slopes and valley bottoms. Each
segment is individually described for soil characteristics such as colour, stoniness, texture, etc.
A combination of both classifications is used to identify six classes of soil types.
Interpretation of aerial photographs covering Kaibo Sud V5 (1:10.000) was combined with
information about the geographical boundaries of the village and geo-references of certain
fixed objects (church, school, etc.) on the village territory. On that basis the village territory of
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Kaibo Sud V5 was distributed over the six defined classes (Table 2.1) by Leenaars (1998a).

Valley bottoms are very fertile, but suffer often from stagnating water thus reducing their
suitability for crops that can not tolerate water logging. Valley bottoms and clay soils are
difficult to cultivate by hand. Sandy soils are easier to cultivate and subject to natural drainage,
which makes them suitable for almost any crop but their chemical fertility is limited.

Table 2.1 Names of soil type classes based on local and “scientific™ soil classification, and
their contribution to the Kaibo Sud V35 village territory in percentages (Lcenaars, 1998a).

English name Local name (Maure)  Part of village territory of Kaibo Sud V5 { %)
Hill Tanga 19
Plateau Rassempo 8
Slope Zegdega 6
Sand Bissiga 13
Clay Bole 45
Valley bottom Baongo 9
Land use

Land use categories

Results from studies of Marchal (1983), Prudencio (1983) and Dugue (1989) were
combined with observations and interviews in the village, resulting in the identification of seven
land use units for the Kaibo territory. These units were defined on the basis of a combination of
soil cover (bush, field, bare soils) and land use purpose (grazing, tree plantation, fallow, bush
field, village field, compound field). Combining field information and the soil type map resulted
in a land use map for 1993 with a legend conform the seven selected units (Leenaars, 1998b).

Table 2.2 Land use categories for Kaibo Sud V5 village territory in hectares and percentages
for 1993 (Leenaars, 1998b).

Land use purpose Hectares Percentages
Compound fields 34 7
Village fields 119 24
Bush fields 29 6
Young fallow 96 19
Pasture and older fallow 114 23
Pasture 104 21

Pasture and wood collection 7 1
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With the use of a Geographic Information System (GIS) the total surface area within the village
boundaries and the distribution over the distinguished land use units was estimated (Table 2.2).

The area of Kaibo Sud V5 was estimated at 503 hectares of which 36 % was cultivated.
The arable land area per person was 0.88 hectare of which (.32 hectares were cultivated and thus
0.56 was available for grazing (Leenaars, 1998b). Of the households 44 % used manure or
compost, and also 44 % used inorganic fertiliser, mainly on the cotton fields. Of the households
20 % park cattle on their land for in situ fertilisation. On 15 % of the cultivated area stone rows
have been constructed and on 3 % grass strips (De Graaff, 1995).

Crops and management

A very large proportion of the cultivated tand is used for the production of staple food,
especially sorghum (Table 2.3). Farmers judge soils with respect to water retention and
nutrient supplying capacities, which in turn depend on topography and top soil texture. These
aspects are taken into account when deciding which crops to cultivate on certain soil types.
The decision depends also on the development of the rainy season. Maize (Zea mays) has a
short growing cycle and can be harvested before other cereals. It is mostly cultivated around
the homestead on soils that have been enriched with houschold wastes, because it needs
relatively fertile soils. Mixed cropping of drought tolerant cereals with cereals that support

water logging, is a strategy of farmers 10 cope with unreliable rainfall. Millet/sorghum, but
also sorghum/rice (Oryze sativa) combinations can be found. Changing from cereals to
groundnut in years when rains are late is a strategy to anticipate on a short growing season.

Table 2.3 Distribution of crops (%) over cultivated area for Kaibo Sud V35 village territory in
1993 (De Graaff et al., in prep.).
Crop Area in % of total Distribution over soil
cultivated area types
Sorghum 57 All
Sorghum/millet/cowpea 7 All
Maize 7 Slope, sand, clay
Cowpea 4 Slope, sand, clay
Cotton 10 Slope, sand, clay
Vepgetables and tobacco 15 Mainly valley bottom

Mixed cropping of cereals and cowpea (Vigna unguiculata L. Walp.) is a means to provide
nifrogen to the seil and to the cereal growing on the same field. Cowpea is a dual purpose
crop: its beans are used for human consumption and its leaves serve as high quality fodder for
livestock. Pure millet can be cultivated on all soil types, except for valley bottoms because it
is very sensitive to water logging. Although groundnut was not cultivated in 1993, it was
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cullivated in other years and then only on sand and slopes. Cotton is cultivated as cash crop
and receives most external inputs,

Traditionally, crops are cultivated in a fallow system in which soil preparation, sowing,
weeding and harvesting are done manually. Neither soil and water conservation measures
were taken, nor manure or inorganic fertilisers are applied. Crop residues are left in the field.
This management level is called TO. Crop production in Kaibo Sud V5 knows seven
alternative management levels. Level T1 differs from TO in that crop residues are harvested,
stored on farm and used as animal feed in the dry season. The next three levels are similar to
T1 but include traditional soil and water conservation such as stone rows (T2), mulching (T3)
or both (T4). Level TS equals level T2 but adds the use of animal traction for ploughing and
weeding, and application of about 4000 kg manure per hectare, Level T6 equals level T3 but
has a lower manure application rate of about 2000 kg per hectare, and additional inorganic
fertiliser application up to 95 kg N per hectare. As an alternative management level
installation of vegetation bands such as grass strips (T7) is proposed. Not all combinations of
crops and management levels are actually found on the Kaibo territory. The most common
ones are given in Table 2.4.

Table 2.4 Combinations of crops and management levels for four major crops in Kaibo Sud
V5, Burkina Faso (personal observation).

TO Tl T5 ___T6
Sorghum Yes Yes Yes No
Cowpea No Yes No No
Maize Yes Yes Yes No
Cotton No No No Yes
Animal production

Several livestock species are present in the village territory {Table 2.5). Cattle are used
for ploughing and weeding by sedentary Mossi farmers, but also for milk and: meat production
by semi-nomadic Fulani, living part of the year in the village territory. Most households own
small ruminants for financing purposes. In addition, some Mossi farmers keep sheep in semi-
intensive production units in which they are fattened for sale on the market and for Muslim
feasts (Savadogo, 2000). Donkeys are kept by Mossi farmers and used to draw carts. Every
household owns some poultry (chickens, guinea fowl, pigeons, ducks) for sacrifices, gifts, and
financing of small expenses. Pigs are absent for religious reasons.

Although on average all Mossi households owned a number of cattle, 10 of these
households did not own draught animais, 34 no milking cows and 32 did not own any other
cattle. For small ruminants, 18 Mossi households did not own sheep, whereas eight Mossi and
two of the other housecholds did not own geats. In total, only four households did own neither
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goats nor sheep. Numbers of small ruminants per Mossi household vary among and within
years, because many may be sold in case of crop failure or in case of unforeseen cash needs
and many may be bought in case of crop surpluses. Numbers of draught animals and donkeys
are more stable within and over years.

Table 2.5 Average livesiock numbers per houschold per ethnic group in Kaibo Sud V5
(survey 1998).

Ethnic group Mossi Silmimossi* Fulani All
Sample size 49 4 2 55

Animal Species

Cattle 9 43 34 14

- draught 3 0 0 3

- milk 2 15 36 4
- other 4 28 43 7

Goats 10 9 10 9
Sheep 9 19 31 10
Donkeys 1 1 0 1

* Silmimossi are Mossi that have assimilated many characteristics of Fulani which is amongst
others reflected in livestock ownership

Ruminants can feed on crop residues or graze sylvo-pastoral land. Fodder of sylvo-
pastoral land consists of annual and perennial grasses and forbs, but also of twigs and leaves
of shrubs and trees (browse). Grazing management influences fodder availability, therefore
schematically three grazing systems are distinguished (Breman and De Ridder, 1991): All
season free Grazing (AG), in which the availability of fodder for animal consumption is 35 %
of total dry matter (DM) production at the end of the rainy season; Dry season free Grazing
(DG), in which the availability of fodder is equal to that in AG; Wet season free Grazing
(WG), in which the availability of fodder is 50 % of DM production at the end of the rainy
seasorn.

The use of crop residues depends on their production, the capacity of the farm household
to transport the residues to the compound, and the feeding strategies applied per animal species
and per production category. The feeding value of legume straws is higher than of cereal straws
in terms of digestible protein, energy and overall digestibility (Savadogo, 2000). Quality classes
of crop residues and grasses for animal feed are distinguished on the basis of digestibility and N
contents. Cereal stems and in particular sorghum stems have on average a digestibility of 45 %
and 6-8 g N per kg DM (Q4). Cereal leaves and in particular sorghum leaves fall in Q6 with an
average digestibility of 50 % and 8<N<10 g per kg DM. For Q8 and Q9 digestibility becomes
55-60 % and N >13 g per kg DM (Hengsdijk ef al., 1996).
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Potential cereal and straw yields

Combinations of rainfall regimes, soil qualities, crop species and cropping techniques
lead to a wide variety of crop yield potentials (Table 2.6). From sorghum stover, 80 % consists
of stem, of which only 30 % can be eaten by livestock. The remaining 20 % consists of leaves
that can completely be caten by livestock. Stems have lower digestibility and CP contents, hence
quality class Q4, than leaves which can be found in quality class Q6. Under the influence of
fertiliser application, the quality of cereal leaves can increase to class Q8. The lowest grain yield
is associated with straw yields of 980 kg ha' of which 235 kg of Q4 and 196 kg of Q6 are
available for animal feed. The highest grain yield is associated with straw yields of 7493 kg ha'
of which 1499 kg of Q8 is available for animal feed. For cowpea, about 75 % of its straw can be
used for animal feed. Many leaves are lost during ripening of the pods and collection and
transport of the straw.

Table 2.6 Calculated highest and lowest grain and straw yields for sorghum and cowpea under
various circumstances in Kaibo territory.
Rainfall Technology Soil SORGHUM (kg DM ha™) COWPEA (kg DM ha™)

type
Grain  Stover Q4 Q6/Q8 Grain Straw Quality
Dry T1 Slope 245 980 235 196 157 295 Q8
Wet T6 Sand 3330 7493 1798 1499 2138 4008 Q9

Land use models

Two land use medels have been developed for the study arca: SHAred RESources
(SHARES, Van Rheenen ef al,, in prep.) and Household level Optimal crop REsidue allocation
in Burkina Faso (HOREB, Savadogo, 2000).

SHARES takes into account the entire village territory of Kaibo Sud V5 and its
inhabitants. The inhabitants are organised in 66 households of which 12 are Fulani pastoralist
households. A -population of 904 is used in the model. This differs from the counted
population of 572 in 1993 because of population growth of sedentary Mossi and addition of
Fulani households to the village territory. SHARES distinguishes between five types of
actors, each with specific endowments such as available land, available technology (animal
traction), etc. The total village area was re-estimated at 512 hectares (503 ha in 1993) of
which 282 ha is private land meaning that farm houscholds have private use rights on this
area. The remaining 230 hectares are permanent common land to which each actor has access.
In the model, Fulani have priority access to these lands compared to Mossi households.
SHARES distinguishes the soil type classes given in Table 2.1, and takes into account their
quality, the nutrient and water requirements of crops, and their dependence on several
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cultivation techniques in order to calculate a range of grain and straw yields. In SHARES,
animal production is based on crop residues and grazing of fallow and other non-cultivated
land (such as common land), but supplementation with cotton seed cake is possible assuming
that farmers can buy it against pre-set market prices.

HORER is a Multiple Goal Linear Programming model describing an average farm for
Zoundwéogo province. Such a farm is characterised by 6.2 hectares of available land, with 210
mandéys of labour available each month, choice between sorghum, groundnut and cowpea
crops, and various cropping techniques. Animal production, in the current version of the model,
is limited to semi-intensive sheep production based on crop residues fed in the dry season.
Families with and without a cart are distinguished, assuming that those owning a cart can
transport 86 % of legume and 80 % of cereal straw to their compound, whereas those without a
cart do not use crop residues in sheep feeding. A cart is also crucial for the amount of manure
that can be retumed to the crop lands.

Scenarios

Both land use models can be used for scenario studies. Crop-livestock integration is
currently the leading development model, therefore it has been used as a leading concept in
defining the different scenarios. In the actual situation, most farmers have very low purchasing
power and hence practice low external input agriculture (LEIA), aiming at food security. The
impact of the use of alternative technologies was explored with the models.

With SHARES five scenarios have been run for an average rainfall year for the whole
village territory (Table 2.7}. All crop management levels, as defined before, are used in the
SHARES model. TO-T4 represent thus cropping techniques based on fallow for the restoration
of soil fertility. Farmers are supposed to have very low purchasing power, hence animal traction
and use of extemal inputs is excluded. Technologies T35-T7 allow for permanent cropping with
the use of animal traction and external inputs. With these techniques fallow can be abolished.
Scenarios | and 2 aim at maximum cereal production using either set of management
techniques. In scenarios 3 and 4 farmers are considered as homo economicus, i.e. maximising
income with the use of either set of technigues, but without constraint on food security or
sustainability. In scenario 5 the territory must produce sufficient cereals to feed its population.
The option to aim for 100% self-sufficiency in food with T0-T4 cropping techniques, appeared
unfeasible and is therefore not included in the table. For all scenarios gross margin (GM) was
calculated.

In scenario 1, only 58 kg of cereals per inhabitant is produced using only traditional
cropping techniques, appreciably below the annual needs of 190 kg (Schweigman et /., 1988).
In scenario 2, the use of improved cropping techniques makes it possible to achieve a cereal
production of 261 kg per inhabitant which represents a surplus of almost 40 %. Income from
livestock production is high. The result of scenario 3 show that cereal production is
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economically not very interesting as no cereal activities are sclected. Main sources of revenue in
this scenario are wood (in plantations), groundnut and milk. In scenario 4, the use of external
inputs such as fertiliser and animal traction on crops leads to a production of about 106255 kg of
cereals, substantially below annual needs. Considering expected population growth rates (2.64
%, Atlas du Burkina Faso), total cereal requirements in 10 years would be 222889 kg for the
village as a whole. Main sources of income in this scenario are wood, groundnut, meat and milk,
In scenario 5, optimisation of gross margin was constrained by cereal-sufficiency and hence,
when compared to scenario 4, gross margins are reduced. More than doubling the food
production leads to only 16 % reduction in gross margin so the trade-off seems not so bad.

Table 2.7 Scenarios for land use under average rainfall conditions for the village Kaibo Sud V5
(SHARES model, Van Rheenen et al., in prep.).

Scenario 1 2 3 4 5
Optimisation Cereal Cereal Gross Gross Gross
production production margins margins margins
Techniques TO-T4 T5-T7 TO-T4 T5-T7 T5-T7
Demands none none none none 100% food
Cropped (ha) 79 150 282 282 166
Fallow (ha) 203 8.7 ¢ 0 0
Cereal (kg) 52786 235956 0 106255 222889
Meat (kg) 1948 10277 2720 7465 10604
Milk (kg) 636 21453 8908 20292 28857
Sotl loss (t) 610 580 1051 554 636
N balance (kg) - 988 294 484 1622 950
Income from 604434 2289960 601043 1648539 2343500
livestock (FCFA)
GM (FCFA) 3561970 18163120 19231243 27989656 23459769

With HOREB four scenarios have been studied, for combinations of crop production in
the rainy season and sheep production in the dry season (Table 2.8). In the first one, Food
Security I (FSI), sheep roam freely during daytime and are housed at night. Semi-intensive
livestock production is not possible in this scenario, because the households do not own a cart
and hence can not fransport crop residues to their compound nor transpotrt manure to their fields.
The main objective is maximisation of staple crop production. The second Food Security
scenario (FSII) supposes that a cart is present, hence livestock production based on crop residues
and crop production with manure input are possible. In this scenario, purchasing of external
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inputs is allowed to a maximum of 14000 FCFA for fertiliser and 3000 FCFA for cotton sced
cake as concentrate. Households aim at maximisation of Gross Margin under the constraint of
food security.

The third (SPI) and fourth (SPII) scenarios are so called Sustainable Production
scenarios. They aim at optimum Gross Margin under food security with the constraint of
sustainable production in terms of balanced organic matter (OM) or both OM and nitrogen (N}
budgets. In these scenarios fullest crop-livestock integration is attained, through the use of crop
tesidues as animal feed and the use of refusals plus manure as organic fertilisers on crop land.

Table 2.8 Four scenarios for land use under average rainfall conditions for an average farm in
Zoundwéogo province (HOREB-model, Savadogo, 2000).
Scenatio FSI FSII SP1 SPI

Optimisation Staple crop Gross Margin Gross Margin ~ Gross Margin

Techniques LEIA, grazing LEIA, crop LEIA, crop HEIA
sheep residues fed residues fed

Constraints Cercals >2.9t Cereals >2.9t Cereals >2.9t Cereals>2.91
No cart Fert. <14.000F OM=0 OM=0,N=0

Conc.< 3.000F

Cropped (ha) 5.1 5.7 5.1 5.3

Fallow (ha) 1.1 0.5 1.1 0.9

Crops (ton) 3.2 3.5 3.1 4.7

Cereals (ton) 32 33 3.0 4.5

Livestock (no) 19 26 23

LWG (kg) 0 246 149 382

Feeding level 1.7M 1.3M 20M

OM balance (kg/ha) - 344 -175 0 0

N balance (kgtha) - 21 - 15 -18 0

Pbalance (kg/ha) - 1.8 - 12 -1 1

GM (FCFA) 253000 369000 291000 367000

LEIA = Low External Input Agriculture; HEIA = High External Input Agriculture; M =
Maintenance level; LWG = Live Weight Gain; OM = Organic Matter; N = Nitrogen; P =
Phosphorus; GM = Gross Margin; 100 FCFA =1 FF

It appears that labour needed for collection and storage of crop residues is the major
constraint for the use of crop residues for stall feeding of sheep, Farmers aiming at maximising
animal numbers generally select chopping of crop residues and feeding sheep at maintenance
level. That practice leads to the highest output in terms of manure. In FSII and SPI 16 to 18
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mandays of labour are needed to store crop residucs and 108-114 mandays a month to feed the
animals in the period December to May. In SPII 61 mandays are needed to store crop residues,
because many more animals are needed to achieve balanced nutrient and OM budgets.

When working capital would be available, urea could be purchased to improve the
feeding value of the chopped feed. At current urea prices, however, excess feeding is the most
economic feeding strategy in all scenarios, because it requires less labour than chopping and
allows for selection within the roughage, increasing animal production.

Maximum crop gross margins are always associated with soil mining. Different runs of
the model for wet and normal years respectively, indicated that 200-344 kg OM, 15-21 kg N and
1.5-1.8 kg P per ha are lost annually from the system under extensive grazing systems (FSI).
These losses could be reduced to 192-175 kg OM, 12-15 kg N and 1.1-1.2 kg P under systems
based on crop residue feeding and manuring of crop fields (FSII) for wet and normal years.
Intensive management of crop residues and manure in integrated crop-livestock farming does
not result in maintaining soil nutrient status, when food security has to be guaranteed. For
sustainable production, external inputs are needed, either in the form of concentrates for animal
feed or inorganic fertilisers on crops. Current price ratios of fertiliser and grains do not favour
fertiliser use. Use of concentrates is remunerative but due to lack of working capital they were
hardly ever purchased.

Conclusions

The high variability in rainfall in the study region exerts a strong impact on possibilitics
for crop production and food security. Farmers can select combinations of soil type and crops
that have the highest chance to succeed under rainfall conditions expected during the cropping
seasor. Interruption of rainfall can lead io abandoning of certain fields and/or intensive weeding
of others. Early season failure of cereal crops can lead to seeding of groundnuts instead, when
the remaining lenght of the growing season would be very short. Excess rain can lead to
abandoning of fertile valley bottoms because of water logging risks. The heterogeneity of the
resource base of the village of Kaibo Sud V5 therefore creates opportunities for on-farm
management of resources in response to unpredictable and erratic rainfall.

SHARES and HOREB were run for a normal rainfall year. SHARES showed that at
village scale sustainable production, in terms of nutrient budgets, would never be achieved when
gross margin was optimised, because soil mining was and is a very cheap way to produce.
SHARES has a timeframe of one year, hence long term consequences of soil mining on
production are not taken into account. SHARES indicates that improved cropping techniques
T5-T7 are needed to achieve 100 % self-sufficiency in food, because it was unfeasible with
traditional TG-T4 cropping technigues.

HORERB tested crop-livestock integration as a basis for sustainable production, in terms
of nutrient and OM budgets, at farm scale. Crop-livestock integration, based on the use of crop
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residues for sheep feeding and on returning manure to the fields, appeared to contribute only to a
limited extent to improvement of sustainability of production systems. Without the use of
external inputs, such as fertiliser and concentrate feeds, nuirient and organic matter budgets
remained negative. The most important limitation for crop and livestock production appeared to
be cash availability at farm level to provide means of transportation for improved crop residue
and manure management, and to purchase external inputs.

The myth that fully integrated crop-livestock farming (crop residues, manure, animal
traction) would lead to sustainable land use, was shown to be false in average rainfall years.
Crop-livestock integration could not prevent negative organic matter and nuirient budgets,
neither at village level nor at farm level. Food security at village level, even when negative
nuirient budgets are allowed, is not possible without the use of external inputs. In dry years it
will even be much more difficult, if not impossible, to attain the desired level of food security.




3 Institutional environment: Agricultural Knowledge Systems

Intreduction

The institutional environment for farmers consists of various components, including
markets, roads, banking facilities, etc. The environment discussed in this chapter is the
agricultural knowledge system (AKS), its components and its most important processes. The
AKS framework is subsequently used to evaluate the role of policy, research and extension in
the process of adoption of innovations in animal production in Burkina Faso. The interaction
between the crop-livestock integration concept and research and extension subjects is explored.
When weaknesses for successful innovation of animal production and natural resource
management can be identified, they will be made explicit so that they can be treated in the next
chapters of this thesis.

Theoretical framework

Much has already been written about extension (Réling ef al., 1994; Van den Ban and
Hawkins, 1988; Rogers, 1983). With respect to development and adoption of innovations, four
questions are often heard from the different actors:

Extension agents: ~ Why don't my clients (farmers) do what [ want them to do?

Farmers (2x): Why don't they (extension agents) offer me solutions to my problems?
Why don't they (government, extension agents) offer me the means to
adopt innovations?

Policy makers: Why does overall production not increase?

Farmers not adopting innovations, are often accused of being traditional, conservative,
resistant to innovation/change, ignorant of the benefits associated with innovations, irrational,
elc. (Rogers, 1983). In short, the farmer is entirely and only to be blamed for the failure of
accepling innovations: individual blame (Caplan and Nelson, 1973, quoted in Rogers, 1983).
When it is recognised that farmers are part of a system, other elements of the systern may be
considered. The other exireme is then to put the blame entirely on the circumstances created by
society (system blame), in which individuals are nothing more than marioneties, passively
respending to changes in circumstances and at the same time without means to influence these
circurnstances. '

To study the complex relations among different actors involved in the process of
adoption of innovation in animal production, some concepts have first to be defined.
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System
Systems are limited parts of reality with well defined boundaries (Rabbinge and van Ittersum,

1994). A system is a construct with arbitrarily defined boundaries serving as a basis for
discussion about complex phenomena to emphasise wholeness, interrelationships and emergent
properties (Rdling, 1994).

While Rabbinge and van Ittersum (op. cit.) look at models of systems as constructs,
Réling {op. cit.) considers the systems themselves as constructs. The definition of Réling will be
referred to any time the word system is used in the following text.

Knowledge system
A knowledge system is a sysiem in which knowledge generation, transformation, transfer,

testing, utilisation and feedback function synergistically (Roling, 1985b). It comprises the
articulated set of actors, networks and/or organisations, expected or managed to work
synergistically to support kmowledge processes that improve the correspondence between
knowledge and environment, and/or the control provided through technology wuse in a given
domain of human activity (Réling and Seegers, 1991, quoted in Réling, 1992)

Agricultural Knowledge System (AKS)
Agricultural knowledge systems are deliberately designed knowledge systems. Designed for
extension science, they include a research sub-system, a dissemination sub-system and a user

sub-system (Nagel, 1980).

To guarantee initiation and perpetuation of the information flow process, the system must
perform six basic functions (Nagel, 1980):

1. identification of knowledge needs at the producer level
2. generation of innovations

3. operationalisation for utilisation

4. dissemination

5. utilisation

6. evaluation of experiences

The model emphasises the flow of information from users, both on needs for knowledge and
evaluation. It illustrates an interactive process, not a one way flow. In most AKSs the generation
and dissemination functions are very strong, but needs identification, operationalisation,
utilisation and evaluation are weak. AKSs suffer frequently from the institutional separation of
research and extension. In addition, users are often not active enough to make the system work
effectively .

In the next paragraphs, this modet is applied to the animal production sector in Burkina
Faso, taking into account actors’ opinions about the actual situation.
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A schematic representation, based on Havelock's linkage model (Havelock, 1969), combining
the subsystems and the basic functions (Nagel, 1980), is given in Figure 3.1 (Roling, 1985b).

>01:n:ratimw.]isation --------- > Dissemination

¥
Utilisation

Generation
A

Need
Identification <X~

Research Dissemination User
subsystem subsystem subsystem

Figure 3.1 Basic elements of the agricultural knowledge system
Source: Réling, 1985b, based on Nagel, 1980, and Havelock, 1969

Research sub-system: organisation and research messages

(reneralities

Scientists are supposed to generate knowledge and identify areas for growth of
agricultural production and human expansion. Their knowledge must be transferred to be
utilised. Research-extension linkages have become a focus of concern, as scientists become
increasingly convinced that most of the world's problems would be solved if only the knowledge
that is already available would be effectively used. This concept may be called the transfer of
technology model (TOT) (Chambers and Ghildyal, 1985). This model however, hardly matches
the needs and conditions of resource-poor farm families. In response to this problem, the TOT
model has been adapted and extended through multi-disciplinary farming systems research
(FSR), including on-farm trials (Fresco, 1984; Shaner, 1982). This response however, leaves the
power in the hands of scientists. Information is obtained from farmers and processed and
analysed to identify what might be good for them {Chambers and Jiggings, 1987).
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Research Institutes in Burkina Faso

In Burkina Faso national research in the field of agriculture is supervised by the National
Centre for Science and Technology Research (CNRST)', and mostly executed by the
Environmental and Agricultural Research Institute (INERAY, and the University of
Ouagadougou, including the Rural Development Institute (IDR)’. Only one specialised
international research centre, CIRDES‘, dealing with animal production research, is based in
Burkina Faso. Various donor-funded development projects are involved in applied research,
directly aimed at their own programmes. These projects are integrally supervised by the
Ministries of Agriculture, Animal Resources and Planning, This supervision includes research,
planning, execution and impact of the projects’ programmes. Research cfforts of these projects
are not subject to CNRST supervision.

National research on animal production is concentrated in the Animal Production
Programme {(APP) of INERA. A donor-funded project called “Optimisation of animal
production in Burkina Faso”® has been formulated to support this programme. Following a
period entirely devoted to on-station research, a tendency towards on-farm and more
participatory research is developing. This means at the same time a shift from more fundamental
towards more applied research (Tyc et al., 1997).

INERA also had a programme dealing with farming systems: Recherche de Systémes de
Production (RSP). In theory, this programme identified farmers' needs and encouraged the
sectoral programmes, like APP, to develop technical answers to these needs. The RSP
programme was also responsible for the dissemination of technical packages to the farmers
(TOT). In reality, the linkages between sectoral programmes and RSP were weak. During the
reorganisation of INERA, in 1995, the RSP programme has been eliminated. The sectoral APP
program has been maintained and even increased in importance, as it became one of three
sectoral departments: Animal Production, Crop Production and Forestry Production. The fourth
department is called Management of Natural Resources. It is totally unclear how a systems
approach can or will be implemented within this new structure.

Research messages in Burkina Faso

CIRDES focuses mainly on impact and treatment of trypanosomiasis in the sub-humid
tropics, hence their results only apply to the south of Burkina Faso. APP focuses on subjects
related to optimal use of animal feed to maximise animal production. The level of research is
usually an animal sub-system like sheep fattening, steer fattening, milk production or
conditioning of draught animals. When feed rations have been developed, they must be

! CNRST = Centre National de Recherche Scientifique et Technologique

? INERA = Institut d’Etude et de Recherche Agricole (since 1996; Institut National de I’Environnement et de
Recherche Agricole)

* IDR = Institut de Développement Rural {since 1 october 1997: Université Polytechnique Bobo-Dioulasso)
* CIRDES = Centre Intemational de Recherche-Développement sur I"Elevage en zone Subhumide

* Optimisation de I'Elevage au Burkina Faso
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transferred (TOT) to the livestock owners that have to adopt the technical packages. Adapted
messages or additional conditions (priority access to certain scarce inputs, for instance) are not
included for farmers that lack the means to adopt the packages. For example, a ration containing
cotton seed cake is of no use to most farmers, as its availability is limited and uncertain and its
price high. Moreover, no advice is available with respect to strategies to follow when less cake is
avatlable than necessary for the proposed maximum output. Should the farmer shorten the
fattening period and feed the same ration or should he feed smaller rations for the whole period?
If research does not address this type of practical questions, many messages can not and will not
be adopted, especially not by resource-poor farmers.

Currently, most development projects and research programmes, especially those funded
by foreign development organisations, focus on management and utilisation of natural resources.
Thus, animal production research must also deal with the impact of livestock on natural resource
utilisation and management. From the scientific literature, it appears that scientists tend to focus
on cattle, as they constitute by far the largest group in terms of livestock units in the Sahelian
region. Vegetation surveys, specially of the herbaceous layer, are carried out as a basis for
calculation of the carrying capacity6 of a certain area. In such calculations, complications, such
as differences between grazers (cattle, sheep) and browsers (goat), and the seasonal use of parts
of the area, are generally ignored, as are different production levels of livestock. The carrying
capacity concept (Buttersworth and de Ridder, 1984), based on Tropical Livestock Units
(TLUY, ignores animal selectivity which, at lower stocking rates may already seriously damage
the vegetation by overgrazing of preferred species. A certain number of TLUs, entirely
composed of cattle may be completely harmless to an ecosystem, while the same livestock
density in tenms of TLUSs, consisting of goats may for instance lead to complete destruction of
the woody vegetation. The fact that different animal species use different components of a
habitat should thus be taken into account in describing interaction between vegetation and
livestock (see Chapter 7).

Another issue in natural rescurce management is the integration of crop and livestock
production, Research messages refer to collection, storage and use of crop residues for animal
feed, but also to collection of manure. Optimal use of crop residues in cattle feeding, either
treated with urea or supplemented with bran or cotton seed cake, has mainly been determined
through feeding experiments with sheep and goats, as these animals are cheaper and easier to
handle than cattle.

The former “small ruminant network” (ILRI)? was one of the few attempts {0 emphasise
research on sheep and goats. It acknowledged that small ruminants may have other functions for
farmers than cattle. Especially resource-poor farmers will keep small ruminants instead of cattle.

€ Carrying capacity = the maximum stocking rate possible without inducing damage to the vegetation ar a
related resource {American Society of Range Management, 1964)
: TLU = a hypothetical anima) of 250 kg liveweight, fed at maintenance

ILRI = International Livestock Research Institute
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Extensionists' apinions on the research sub-system

In July 1995, the project “Optimisation of Animal Production” organised a workshop
with the objective to evaluate the training of technical agents (actors) with respect to extension
of animal production messages to farmers (INERA, 1995). As a result of the workshop a ‘tree’
of problems has been identified (Figure 3.2). This tree will serve to itlustrate some of the
concepts discussed with respect to the AKS on animal production in Burkina Faso. The boxes of
the tree are referenced in brackets: tree plus number (e.g. tree 1).

The tree of problems shows that technical agents consider the results of research
unsatisfactory (tree 11), the research messages partly inadequate with respect to farmers'
problems (tree 10, 15) and the transfer of results to technicians inadequate (tree 21, 27). In
addition, research capacity is considered insufficient (free 28) and research staff underpaid (tree
34).

Intermediate conclusion

The research sub-system is very science drivern, based on the TOT model and leading to
extension messages of little interest to resource-poor farmers. Research to increase
understanding is more important than to solve farmers’ problems. Research on grazing systems
is almost entirely restricted to cattle and carrying capacities. All other research focuses on
systems based on the use of external inputs, directed to livestock kept by crop producers in line
with the crop-livestock integration concept.

Dissemination sub-system

Generalities

Research has demonstrated empirically that new ideas, once introduced into a social
systern, gradually spread in that system from one decision making unit (individual, household,
commiltee or village group) to the next (Réling, 1985a). This process of diffusion takes place
rather autonomously in social systems, without any intervention (Rogers, 1983; Havelock,
1969). In case of introduction of innovations, diffusion is often the automatic multiplier of the
innovations impact,

Farmers adopting many innovations relatively early, tend to be favourite target clients of
extension workers, These so-called progressive farmers, in turn actively solicit the services of
extension workers. The described process will be called progressive farmer strategy. Another
strategy, the so-called commodity strategy, focuses all services and support on a specific
commodity, e.g. cotton. The focus on commodities was particularly strong as a result of the
colonial political and economic pressure to supply crop and livestock products that satisfied the
demands of growing Weslern industrialised societies (Sumberg, 1998; Massa and Madiéga,
1995; Schwartz, 1995). The progressive farmer strategy is underpinned by the theory that
extension is faced with a so-called homogeneous population of farmers, similar in every
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important aspect. All members of the population produce the same product and neither can
influence individually its price. More "entrepreneurial” farmers are early adopters of new ideas,
so they increase their profits which is an incentive for others to follow. Thus, the extension effort
is effortlessly multiplied. This theory is based on successful diffusion of innovations, but how
about imperfections in the diffusion processes?

According to Roling (1985a), populations are never perfectly homogeneous.
Homogeneity must be expressed relative to the purpose of the intervention. Heterogeneity may
originate from: psychological characteristics, access to information or access to resources.
Access to resources such as land, capital, inputs, credit and labour. determines to a large extent
whether innovation is feasible, as it requires not only knowledge, but also the means to
implement innovation. Access to resources or to institutions controlling them, greatly varies
among farmers. Progressive farmers generally have better access to resources than others
(Rogers, 1983) and can therefore more easily adopt innovations. They can, in general also afford
to run the associated risks. In Havelock’s linkage model (1969), capacity is presented as an
important factor in knowledge dissemination and utilisation. Capacity combines the
characteristics wealth, education, power, status, intelligence, etc. which are all invariably good
predictors of successful innovation and utilisation. Those who are already well-endowed, have
the best chances to get more, because they have the “risk capital”,

When a population is not homogeneous in important aspects related to the innovation
introduced, that innovation is not identical for each farmer, and it may not be appropriate for
everyone. Hence, non-adopters are not necessarily ignorant, traditional and/or conservative
(personal blame), but the innovation was not relevant to them (Rogers, 1983) or they could not
afford the risk.

There is also a difference in rewards for innovation between later and early adopters. As
adoption spreads, the limited elasticity of demand for agricultural products almost invariably
leads to lower prices. In a rapidly changing environment, farmers, thus have to inmovate to
maintain their income level. The so-called laggards, facing deteriorating prices, finally have to

-join the adopters, but in the meantime the rewards have fallen considerably. At the bottom end
of the distribution, rapid agricultural innovation processes lead to a continuous expulsion of
farmers out of the sector (Bordenave, 1976, quoted in Rogers, 1983). Diffusion processes may
thus become key mechanisms in furthering inequity (Rogers, 1983) and social differentiation.
Furthermore, innovations are usually developed to match the conditions of progressive farmers.
Extensionists, farmers’ representatives, policy makers and researchers tend to have only contact
with progressive farmers, thus any targeting is based on their situation.

If a different future for agricultural and rural areas is aimed for, than the one following
from the progressive farmer strategy, a target category-oriented strategy is called for. In this
strategy, relevant variables have to be identified to segregate a heterogeneous population in
categories in such a way, that variance in those variables is maximised between categories and
minimised within (phase 1). It analyses each category on aspects important to decision making
about interventions (phase 2). Content and strategy of the intervention should be designed based
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on the information collected in the first two phases. Interventions should be tested in close
collaboration with representatives of these categories and extension programs should address the
target categories selectively. This strategy is essentially used in marketing (Kotler, 1975).

Extension in Burkina Faso

In Burkina Faso, government extension services are assumed to communicate their
messages to the farmers according to the TOT model. The messages are formulated at national
level. The extension agents are trained per message and provided with leaflets (fiches
technigues) containing a summary of the practical aspects of the message. The messages are
disseminated nation-wide, irrespective of regional differences in agro-ecological conditions,
religious traditions, infrastructure, etc. Extension agents consider this absence of regional
differentiation a problem (tree 40). In 1995, CNRST has acknowledged the importance of
regional differentiation, and the couniry was divided in five regions. For the animal production
program (APP), regionalisation is based on numerical importance of species and on agro-
ecological characteristics (CNRST, 1995). Knowledge dissemination is assumed to follow the
diffusion process as extension agents can only reach a limited number of farmers. The easiest
way to proceed, from the extensionist’s point of view, is to focus on the farmers interested in the
message, i.e. those with access to the necessary resources, and to call these early adopters:
"demonstration or model farmers". This is the very example of the progressive farmers strategy.
No special attention is given to the non-adopters, neither in assisting them to gain access to
necessary resources, nor in adapting the message to their options and constraints, as also
expressed by extension agents (tree 4, 10, 3, 31 and 38). The extension agents have, in theory,
also the function to facilitate farmers' access to credits and agricultural inputs such as inorganic
fertiliser for crop production and/or cotton seed cake for livestock feeding. In reality, their role is
limited, as distribution of inputs is poorly organised, for instance leading to serious delays in
supply. This is acknowledged by Kaboré ef al. (1996) in their synthesis of the animal production
program as executed by the regional agricultural extension services (CRPAQ). They identify
various problems in program execution, for instance, shops being out of stock for long periods
for veterinary products and feed supplements such as mineral blocks, etc. Seeds for fodder crops
and agro-industrial by-products are available in insufficient quantities to cover the requirements
of livestock farmers in Burkina Faso and at high prices only',

The synihesis (Kaboré et al.,, 1996) shows that all messages refer to animal production
systems aiming at maximising meat output (fattening). Intensive animal production with high
labour input for cultivation of fodder crops, collection and storage of hay and stall feeding is
promoted. A certain level of capital inputs is also promoted such as buying and feeding
concentrates (cotton seed cake), construction and equipment of stables and/or corrals and
complete veterinary care. Moreover, it is concluded that farmers are blamed for non-adoption of

® CRPA = Centre Régional de Promotion Agra-pastoral
" ptures prolonguées de I’approvisionnement en intrants vétérinaires et zootechniques, semences fourragéres
et Sous Produits Agro-Industriels (SPAI} insuffisantes et chéres
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the messages. They are called “resistant to innovation™’.

For cotton, one of Burkina Faso's main export products, a commeodity strategy is used.
The Société Burkinabe des Fibres Textiles (SOFITEX), a semi-government organisation,
provides all necessary inputs (seeds, fertiliser, insecticides, credit facilities, animal traction for
land preparation and weeding) and also organises the marketing of the final product. Inputs are
provided on credit, to be repaid directly after harvest. The moment the cotton is paid to the
farmers, all debts are collected by SOFITEX agents. Many farmers face difficulties paying their
debts (Kaboré ef al., 1996), especially when their cotton crop failed or when they used the inputs
on other crops. SOFITEX stimulates extension messages aiming at increased output of animals
used for traction. Qutput is expressed in terms of crop production and not in terms of meat
production.

Intermediate conclusion

The adoption rate of many extension messages on animal production in Burkina Faso is
low, cither because they are not attractive for certain farmers or because the farmer lacks the
means to adopt the innovation. The TOT model and the diffusion theory and, therefore, the
progressive farmers strategy dominate the dissemination system. Messages on animal
production focus on sedentary farmers, owning some livestock and managing them in line with
the crop-livestock integration concept.

User sub-system

Generalities

Users frequently appear passive consumers of research findings disseminated to them by
extension. The active user sub-system comprises the more progressive elements within the
agricultural sector (Nagel, 1980). Farmer training and research services have often failed to
adequately diagnose the specific needs of different subgroups of farmers in different areas (tree
3.4, 15, 23, 31, 38, 40, 41). There has been a tendency to formulation of “standardised
messages”, assunting that they would match the conditions of all farmers and areas. In fact, only
progressive farmers constitute the active clientele of the knowledge system. Tendler (1982)
concluded that a strong constituency is an important element in intervention success, and that
many poor people do not form such a constituency, while moreover influential "elite" groups
discourage or even prevent them from exerting influence. Progressive farmers mostly form a
constituency allowing them to demand research and extension messages according to their
needs. Lecuwis er @l (1990) highlight this aspect as an important criticism on knowledge
systems theory and methodology, that 'can only deal poorly with issues of power and social
conflict....",

11 . 2 . . - £ . . + N
“résistance i I'innovation” and “barriéres et résistance sccio-économique™
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The agricultural knowledge systems approach implicilly assumes that the contacts
between “intervenors” and clients take place in an atmosphere of positive expectations and
harmonious participation, whereas we know, according to Leeuwis et af. {op. cit), that
differences in interest, resources and perceptions may interfere. Two possible solutions present
themselves: (i) define the system (AKS) boundaries in such a way that the possibilities of mutual
agreements are maximised: this implies identifying homogeneous target groups or specific
institutions dealing with knowledge dissemination/utilisation and thus excluding other actors or
more informal social arrangements; (ii) adopt a view of the situation that is acceptable to the
most powerful participants. A more actor-oriented perspective, with emphasis on human
agencies and the concept of multiple knowledge networks is promoted by Leeuwis ef al. {op.
cit.). This perspective implies that analysis must be based on a “detailed ethnography of specific
empirical contexts to come to understand specific actors' life-worlds interests and
representations of the world around him” (Leeuwis ef al., 1990).

To implement such an approach for a whole country would require many highly
competent sociologists and/or anthropologists to identify the many specific actors, each with its
own needs. At national level, this degree of detail can not be managed. It is impossible to
develop specific extension messages for each individual separately. To guide research and
extension, these actors have to be classified again, so that in practice the actor-oriented approach
is not very different from the knowledge system approach with its target groups.

Users in Burkina Faso

In Burkina Faso, most farmers aim at self-sufficiency in cereals and the production of
some surpluses to be able to buy household necessities. As crop production is entirely rainfed,
farmers have very little control over yield. They have difficulty building up sufficient reserves
for financing and for investments, These farmers' strategies will be low-input risk-avoiding,
rather than early adopting high-input innovations.

In Burkina Faso, farmers are organised in village groups (VG). Such groups are presided
by the village chief and the influential elders. Functions like secretary and treasurer are in the
hands of the few people that can read and write (tree 1), thus the progressive villagers. Within
these village groups, various committees can be formed, dealing with specific subjects. In
certain villages a Gestion de Terroir Villageois (GTV) committee exists that is responsible for
co-ordinating all activities with respect to the village territory, Other committees, organising
certain producers like livestock owners or vegetable growers, can also exist. These committees
may be considered target groups in the AKS. Extension messages, but also other interventions,
pass through the village group and its committecs. Demonstration farmers are "selected" by
extension agents, and supposed to participate in on-farm trials (irce 36). This sclection is not
based on a set of objective criteria defined by the extension agent, but rather on self-selection
within the village group or the committee: farmers that want to participate and express their
willingness are subsequently selected. This leads invariably to the selection of the influential
members and farmers that can bear risks. The result of the self-selection process shows that the
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progressive farmer strategy is coming to the fore, irrespective of the approach to work through
specialised committees. Committees, in fact, do not function as target groups as defined in the
AKS approach.

Only a limited group of livestock owners can adopt extension messages related to animal
production, e.g. on cultivation of fodder crops or feeding rations with cotton seed cake (irec 4).
Adoption of the first message requires e.g. additional arable land, additional labour, access to
seeds and materials to construct enclosures, and transport facilities to bring the product o the
stable. Only "rich" farmers can afford these inputs. Adoption of the second message requires a
strongly organised group or persons with a far reaching network to secure access to cotton seed
cake. Messages on sheep fattening are only useful when marketing of these sheep can be
guaranteed, thus to livestock owners near main roads or livestock markets. Messages on milk
production are relevant only, when demand for milk exists in the immediate surroundings of the
herd.

In addition, all messages in Burkina Faso seem to be directed towards arable farmers
keeping livestock or to specialised livestock keeping units from absentee farmers (civil servants
or private employees) and not to Fulani, the traditional livestock keepers. Their farming system
comprising substantial numbers of animals and a limited area of arable land, makes messages on
cultivation of fodder crops and collection and storage of crop residues largely irrelevant.

Finally, the special role that small ruminants may have in farmers' households, compared
to cattle, is ignored by extension. Management of small ruminants differs from that of caitle as a
result of farmers' objectives and animal species’ potentials. Messages aiming at high-input sheep
fattening are of little use to farmers keeping small ruminants as a capital asset that is easily
convertible in cash in case of financial needs (see Chapter 5).

Intermediate conclusion

Progressive farmers strategy dominates the users sub-system. Only rich sedentary
farmers can form a constituency and therefore receive extension messages that are beneficial to
them. They are also the only ones that can bear the risks involved when implementing an
innovation.

Conclusions and recommendations

Agricultural innovation appears to occur in highly inter-connected systems that allow
interactions among users, researchers, extensionists, agricultural media and institutions for
supply, distribution and marketing. In successful systems, users often have considerable control
over the whole process, which ensures expression of its synergistic functions and prevents
inefficiency and lack of co-ordination. Moreover, many linkages operate among the different
elements (Roling, 1985b). Systems, aiming at deliberate agricultural innovation are called
Agricultural Knowledge Systems (AKS). Targeting such systems at homogeneous categories of
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users is difficult, as progressive farmers tend to form their constituency. This is not a problem
when the system is equitable in terms of farmers' access to resources, but that is seldom the case.
Targeting of AKS has thus two components:

- developing technical innovations that are attractive to designated target groups
- human resource targeting, i.e. creating conditions for different or additional categories of
farmers to become constituents of AKS.

While the first considers farmers as instruments to increase efficiency and productivity of
resource use, the second focuses on the rural population itself and on the social system in which
it functions.

In Burkina Faso, the AKS does not function satisfactorily, as each of its elements suffers
from lack of influence. For instance, extension being institutionally separated from agricultural
research and policies, has only limited influence on identification and formulation of research
messages. Extension mainly translates rescarch results in messages that subsequently are
transferred to the farmers. Moreover, farmers are not strongly crganised and not represented at
government level, hence they have very limited influence on national agricultural policy. Mobile
livestock owners, such as Fulani herdsmen, are even less organised and not at all connected to
research and extension. For the same reason (lack of constituency), neither herdsmen’s needs nor
farmers’ needs are conveyed through extension to research. Summarising, the interactions
among different components of the AKS in Burkina Faso can be characterised by:

- TOT between research and extension

- progressive farmer strategy between extension and user

- no influence of farmers or herdsmen on policy makers, hence neither on research issues nor on
extension messages

It has been shown that farmers can not be considered as one homogeneous group. They
have different objectives and means to realise them. Animal production systems are dynamic
under the influence of national and international policies, demographic pressure, quality and
quantity of available natural resources, research and extension efforts, etc. To properly react to
farmers' objectives, government objectives and natural resource endowments with respect to
animal production, major adaptations are necessary.

First of all it is suggested that a framework for classification of farming systems with a
livestock component be developed that represents development pathways, and livestock farmers
are stratified according to their objectives and means (Chapter 4). The driving forces behind
farming systerns development must be identified {Chapter 4) in order to understand the direction
and rate of change. Relations between farmers objectives and management may explain why
certain farmers do not respond to certain extension messages {(Chapter 5). For the same reason
different roles of livestock, such as financing (Chapter 5) or animal draught power (Chapter 6)
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for different categories of farmers need to be understood and where possible quantified. Finally,
the impact of farming systems development on the use of natural resources needs attention
{Chapter 7). These subjects, that are part of the technical targeting, are treated in the remainder
of this thesis.




4 Farming systems development in the West African Savanna: criteria,
concepts and drives

Introduction

Crops and livestock are interactive components of rainfed farming systems in Burkina
Faso. In the past, interaction was mainly based on complementarity. Crop producers and
livestock owners (pastoralists) lived side by side (Van Raay, 1975). Sedentary arable farmers
allowed livestock of mobile pastoralists to graze their crop residues in exchange for manuring
their fields. Milk was bartered against grain. In fact, two separate systems were present: an
extensive crop system and an extensive livestock system, both characterised by low external
input (LEIA). Gradually, integration between the two systems takes place: pastoralists start to
cultivate small plots of land and crop producers acquire some small raminants and even some
cattle. Both systems develop into agro-pastoral (mixed) systems, characterised by a certain
level of integration between the two (now called subsystems), with management in one hand.

Understanding the dynamics of interactions between crops and livestock, both in
separalc and in mixed systems is important to interpret resource degradation, sustainability
and preductivity trends in farming systems operated by smaltholders. As the characteristics of
systems differ, so do their development pathways, Although farming systems form some sort
of a continuumn, a taxonomy or map of discrete farming systems should be developed, as a
basis for understanding change and where desirable, designing interventions (Mortimer and
Turner, 1993). To develop such a map, and to distinguish between farming systems, a set of
explanatory and discriminating variables must be identified. Moreover, research on the
development pathways for each system and the possible change in their relative importance in
time is necessary. Furthermore, management objectives, available technologies and available
resources of specific farming systems must be known to formulate relevant and acceptable
recommendations for farmers. The same information can serve to underpin the expected
(anticipated) dynamics of farming system development.

Farming systems

To develop a typology of farming systems in a research area, useful discriminating
criteria must be identified and a certain number of constructs must be defined. Criteria can be
found in literature and derived from field studies. Some constructs that are useful for the
argument in this chapter will be defined here. Most definitions are based on the ICRA
textbook by Mettrick (1993) and on Amir and Knipscheer (1989).

Household: The farmer and other members of the family who form a consuming and
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producing unit and a social organisation. Households are often under the management of a
single person, but sometimes operate collectively, Members nomnally live and sleep in the
same place, share meals, and divide household duties (Amir and Knipscheer).

Farm: An organised decision-making unit within which crop and livestock production is
carried out for the purpose of satisfying the farmer’s goals (Amir and Knipscheer).

Farming system: A unique and reasonably stable arrangement of farming enterprises that a
household manages according to well-defined practices in response to physical, biological and
socio-economic factors and in accordance with household goals, preferences and resources
(Shaner et al., 1582).

An alternative definition of farming system comes from Byerlee ef al. (1980): The total of
production and consumption decisions of the farm household, including choice of crop,
livestock and off-farm enterprises and food consumed.

Farming Systems Research (FSR): An approach to agricultural research and development that:
(1) views the whole farm as a system, (2) focuses on the interdependencies among the
components under control of members of the farm household and on their interactions with
the physical, biological, and socio-economic factors not under the household’s control, and (3)
aims at enhancing the efficiency of farming systems by improving the focus of agricultural
research in order to generate and test better technologies (Shaner et al., 1982). The FSR
approach involves selecting target areas and farmers, identifying problems and opportunities,
designing and executing on-farm research, and evaluating and implementing the results. In the
process, opportunities for improving policies and support systems affecting the target farmers
are also considered.

Farming Systems Analysis (FSA): A research activity within FSR, consisting of a quantitative
analysis of an existing farming system whose objective is to understand the structure of
interactions within the system and to quantify stocks and flows (Merrill-Sands, 1986). The
typical product of this rescarch is a model of the system. The farm is subject of research.

Participatory research techniques increase farmers’ involvement in research, making
farmers active participants and actors, instead of subjects (Farrington and Martin, 1987) and
they may as such be an useful addition to FSR. The interpretation of results is not taken out of
farmers’ hands, but is an interactive process. These research techniques aim at developping
technology that is possible for farmers to adopt, both in terms of economic profitability and
resource availability and attractive for farmers to adopt in that it matches with farmers’
perceptions of their needs (Merrill-Sands, 1986).

FSR often does not consider the place of the farming system in its broader context of
the economic and policy environment. Lack of adequate supporting services and infrastructure
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may render an otherwise appropriate technology useless. An approach that does take these
aspects into account is for instance Recherche-Développement (RD).

Recherche-Développement (RD): Experiments in the actual social and physical environment,
on the possibilities and conditions for technical and social change (Jouve and Mercoiret,
1987).

RD pays special attentton to the fact that many of the constraints that the farmer faces
can only be tackled at a higher level than the farm and depend on policy decisions or
development actions rather than further research. Farmers can not be considered as isolated
entities in society. They are, for instance, part of an Agricultural Knowledge and Information
System (AKIS; Chapter 3) with other actors like researchers, policy makers, including village
chiefs, and extension agents.

AKIS: The interlinked system of institutions and individuals involved in the generation,
transfer and utilisation of knowledge and information for agricultural improvement (Réling,
1989).

When extension and research are based on the concept of AKIS, farmers’ objectives,
farmers’ strategies and farmers’ networks, but also factors influencing decision making, are
important research objects. The farmer is subject of and actor in research. Hence, technology
development and human resource development are focus of research (Roling, 1989). The
AKIS approach implies that additional information is necessary on the context in which
farmers live and work: infrastructure (roads, markets, schools), information (extension
services, radio, television, newspapers), incentives {subsidies on inputs, minimum prices for
outputs).

A farming system, as defined above, comprises two subsystems: a cropping system and
a livestock system. Although our main interest is in livestock systems, the cropping system
will also briefly be treated, because the systems interact at the level of the farm and the farm
household.

Crops: Plants that are planted and managed for economic purposes, producing a physical
product for the farm’s use or sale (Amir and Knipscheer, 1989).

Cropping system: Crop production activity of a farm, comprising all components required for
the production of the set of crops and their relationships with the environment, These
components include physical and biological factors, technology, labour, and management
(Zandstra et al., 1981).

Cropping Systems Research (CSR): Research concentrating on crops, cropping patterns, and
interactions between crops, between crops and other enterprises, and between the household
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and environmental factors beyond the household’s control (Amir and Knipscheer, 1989).

Livestock systems

To characterise livestock systems, livestock, livestock system and livestock systems
research should be explicitly and unequivocally defined, and the different roles of livestock
must be known.

Livestock: Animals raised for home use and profit.

Livestock system: Subsystem within the farming system, consisting of a set of one or more
animals and comprising all components required for their production, including the
interactions among the animals, other household enterprises, and the physical, biological, and
socio-economic environments (Amir and Knipscheer, 1989).

Livestock Systems Research (LSR): A process similar to cropping systems research but with
procedures that reflect the inherent differences between cropping and livestock systems (Amir
and Knipscheer, 1989).

The role of livestock

For arable farmers, livestock is a means to maintain househeld viability (Bayer and
Waters-Bayer, 1991). Livestock can be sold for financing households’ foreseen and
unforeseen expenditures. It can be seen as investment capital, available for use in
contingencies, that is relatively divisible. In case of crop failures, livestock offers various
economic optioens in support of smallholder resilience. Crop surpluses can be sold and the
cash invested in livestock that will increase in number by reproduction and in weight by
growth. Livestock can thus. present considerable wealth. It can be used to support crop
production with energy (traction) and manure (MclIntire er al., 1992, Powell, 1986). Animals
can also be used for transport.

For pastoratists and agro-pastoralists, milk, meat and other products provide recurrent
food and income. For pastoralists, livestock is the basis of their production system, thus food
production and accumulation of wealth are the major objectives of their livestock keeping. For
both pastoralists and agro-pastoralists livestock serves to maintain social relationships.
Animals can be offered to family and friends as presents on specific occasions like marriages,
funerals, religious ceremonies, etc. (Adamou, 1991). Animals can also be involved in more
formal arrangements: pastoralists that herd animals for crop growers or civil servants
{absentee farmers) against remuneration (Delgado, 1979).
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In general, ruminant livestock is one of the few means to value natural vegetation
{grasses, tree leaves) and crop residues by transforming them into meat and miik, suitable for
human consumption. Grazing livestock around villages during the wetl season reduces
combustible standing biomass and reduces the risk of uncontrollable fires during the dry
season (Waters-Bayer and Taylor-Powell, 1986).

The three pole model

Lhoste (1984) describes livestock systems by means of a three pole model: territory,
herd, and man. Each level comprises certain clements and has certain characteristics (Figure
4.1). The structure, production and use of natural vegetation are main elements at territory
level. Properties such as digestibility, biomass quantity and quality represent iis
characteristics. Structure, dynamics, animal physiological status, animal production are main
elements at the herd level. Measurable parameters like species, sex and age composition of
herds but also reproductivity and health status of animals are its characteristics. Finally, ethnic
group, socio-economic requirements and relations with others are main elements at the human
level. Lhoste {(op. cit.) argues that it is important to examine the interfaces between the
different levels of the system. An example is the balance between feed resources available on
the territory and feed requirements of the herd. Another example is the balance between
animal production and farmers’ needs.

Tourte (1984) uses the same model, calling the level of man the management unit
(farm, household) and adding an intermediary level: the community. Landais (1992) also uses
the three pole model. He argues that livestock systems are characterised by the activities
{pasture management, herd management, transformation of livestock products, etc.} that man
undertakes with respect to his animals, based on the available resources. He defines resources
much wider than territory (Lhoste, 1984), including financial and labour resources, but also
sources of information.

Some authors using the three pole model put too much emphasis on one of the levels.
Bosma er al. (1992) characterise a livestock system in Mali by the following elements:
farmers’ objectives and selling strategies, animal feeding schemes and animal production
parameters, and available and used natural resources. They concentrate on animal production
parameters (herd level) and neglect the other two poles. Dollé (1984) and Moulin and Tillard
(1993) also concentrate on the herd level. The analysis of the latter results in a performance
profile per animal and per herd that subsequently is used to classify livestock systems. On the
other hand, Boudet (1984) concentrates entirely on the territory level with his diagnosis of
ranges and their management.

The three pole model seems to cover all factors, but it leaves some fundamental
questions. One pertinent question relates to the subject/unit of study. Studying at territory
level means that the subject is a certain unit of land, that can be used by several stakeholders,
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some of which are livestock owners and others are not. From the point of view of
environmental management, this level of analysis is appropriate. From a systems typological
point of view, the extent of heterogeneity among systems that may exist in a single territory is
unmanageable, and therefore the community level is preferable {Tourte, 1984). Studying at
the level of man means that the unit is the houschold, using its resources (finances, labour,
land) for different activities of which animal production is only one. The level of the single
management unit is only appropriate when crop-livestock integration is complete and the use
of common or “open access” resources insignificant (Tourte, 1984). Studying at the level of
herds is complicated, as herds may be composed of animals from different stakeholders and
the herdsman may or may not be one of the owners of the animals.

Available typologies and their distingnishing criteria

Different farmers have different possibilities and needs. To take these inio account,
Byerlee et al. (1980) define the concept of recommendation domain: a roughly homogeneous
group of farmers under similar circumstances for whom more or less the same
recommendation can be made. Recommendation domains can be defined in terms of both
natural factors (rainfall) and economic factors (farm size). Recommendation domain has been
called target group by other authors (Réling, 1985b).

A typology aims at grouping production systems that function in a similar way,
reflecting a similarity of ohjectives, strategies and limiting factors. Typologics aim generalty
at maximising differences among types and minimising variability within types. They should
pay attention to the decisions that farmers take, given their constraints and their behaviour in
the face of climatic fluctuations and the changing socio-economiic situation.

First, criteria used in developing typology of livestock systems will be presented from
general literature. Subsequently, Burkina Faso will be taken as a case and criteria found in
literature on this country will be presented.

Criteria for typologies from general literature

According to Mortimer and Turner (1993), available typologies are generally based on
five criteria; functional farming systems (1), economic specialisation (2), pattems of
movement (3), livestock ratios (4) and animal traction (5). The relevance of these criteria for
farming systems typology will be discussed.

Functional farming systems
Ruthenberg’s (1980) classification of farming systems considers cropping systems and
livestock systems separately. Cropping systems are classified from less to more intensive, but
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the level of intensification is not taken into account for livestock systems. Although animal
species is not explicitly defined, limiting livestock systems to (semi-)nomadic and ranching
grazing systems, implicitly considers only cattle. Mixed systems are absent in his
classification. Jahnke (1982) proposes five types of livestock production systems, three
specialised: pastoral range, ranching, tandless livestock production, and two mixed: crop-
livestock systems in lowlands and highlands.

Economic specialisation and values

Wilson ef al, (1983) base their classification on the contribution of livestock-related
activities to houschold revenue and food energy. Pastoral systems are defined as systems in
which mere than 50 % of gross household revenue or more than 20 % of food energy is
derived from livestock. Agricultural systems are systems in which less than 10 % of gross
revenue, is derived from livestock production. All other systems are called agro-pastoral.
Monicat et al. (1992) also use household revenues from crop production, animal production
and off-farm activities as the basis for a detailed typology of livestock systems.

Fricke (1979) distinguishes four main types and 23 subtypes of cattle-keeping systems
in Nigeria. It appeared impossible, however, to relate these types empirically to identifiable
groups. The main types are: full time cattle keeping enterprises, mixed enterprises, part-time
enterprises, special types. The classification seems to be based on two discriminating factors:
household time spent on the livestock component and the presence of other components in the
enterprise.

According to Baxter (1977), pastoral peoples can be grouped in three classes. These
include two subtypes of pure pastoralists, not involved in cultivation: those fully and those
marginally involved in a market. Secondly, some primarily pastoral people, frequently
transhurnant, who cannot subsist on their stock alone and cultivate some crops (agro-
pastoralists). Finally, some primarily arable people who maintain strong pastoral values (agro-
pastoralists). It is important to realise that households may shift between classes as they loose
or reconstitute their herds through time.

Classifications based on the degree of dependence on livestock (Monicat et al., 1992;
Wilson ef al.,1983; Fricke, 1979; Baxter, 1977) may yield important insights in the choice of
economic options at household level. They do, however, not address relations between
livestock and crop production subsystems nor the impact of management practices on the
environment.

Patterns of movement

Van Raay (1975) distinguishes four types of, Fulani livestock owners, based on
mobility: nomadic, semi-nomadic, semi-settled and settled. Kirk (1991} also distinguishes
between nomads and transhumants as opposed to sedentary livestock keepers and crop
farmers using animal traction. Mobility is used as a characteristic for the household and not
for the different herds of various animal species that are managed by the household.
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Movements of caitle may for instance be different from those of small ruminants.

Livestock ratios

Ratios between cattle and small ruminants are indicators of household wealth,
movement patterns and specialisation. They are relatively sensitive to short-term dynamics in
animal ownership, responding to cycles of impoverishment and restocking, following periods
of drought-induced mortality or de-stocking. Monicat ef al. (1992) use the ratio between cattle
and goats as basis for a typology of livestock systems in Zimbabwe. Cattle numbers are
significant indicators of wealth for crop producers and also of the relative importance of the
livestock component for the household. Crop producers with a high off-farm income for
instance, own many cattle and few small ruminants, while animal production specialists with
off-farm income own large numbers of both species.

Animal traction

Use of animal traction seems important for classifying mixed farming systems.
However, Mclntire ef al. (1992) could not establish a general correlation between adoption of
animal traction and other techniques. Kirk (1991} argues that crop farmers using animal
traction are an important category of livestock owners to be distinguished when introduction
of technology and change are important issues. Vall’s (1992) analysis results in the distinction
of three types of farms with animal traction. The differences appear essentially based on
factors related to farm size: total cultivated area, number of active household members and
number of livestock. He observes that farmers can shift among categories, but was unable to
identify a development pathway from one type to another in time. Fauré (1994) also shows
that farms varying in level of mechanisation differed in farm size, use of fertiliser and
insecticides, yields per hectare, cropping pattern, net annual revenue, numbers of cattle, etc. In
South Mali, four farming systems are distinguished using the level of mechanisation as main
discriminating factor, expressed as the number of draught animals and the tools involved
(Sanogo et al., 1991).

Intermediate conclusion ¢

It appears that none of these five mentioned criteria provides a satisfactory basis for a
classification of discrete farming systems based on the three poles (Lhoste, 1984) : man,
animal, environment,

Criteria for typologies derived from literature on Burkina Faso

For Burkina Faso, various authors have tried to describe the different livestock
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systems. For evaluation of INERA'*s Animal Production Program a synthesis has been made
of animal production research in Burkina Faso (INERA, 1994), in which three criteria for
classification have been identified:

(1) ethnographic or anthropological (Kintz, 1992; Benoit 1982; Barral 1970)
(2) geographic or agro-climatic (Touré et al., 1983)
(3) animal (re)production, management and exploitation of herds (Rondo, 1986)

These criteria can also be found in Figure 4.2 (Landais, 1992a and 1992b), identifying
the disciplines necessary in the analysis of livestock subsystems, A very brief summary of
each of the criteria is given.

Ethnographic or anthropological

Till the end of the seventies, application of the first criterion led to recognition of two
distinct systems (Benoit, 1982; Barral, 1976):

- a pastoral Fulani system, based on mobility of at least part of the people and livestock of a
household, at least part of the year;

- a sedentary system that is common for other ethnic groups, such as Mossi, Bissa, Lobi,
Bobo, Gourounsi, Gourmantché, all mainly crop producers.

Kintz (1992} described in detail the origin and political power of Fulani families in
Burkina Faso, especially in Sissili province. She compared their livestock keeping to that of
other ethnic groups in the same province. De Boer and Kessler (1994) also started from ethnic
group (Fulani, Mossi, Gourounsi) to describe livestock systems in Sissili province.

Geographic or agro-climatic

The geographic or agro-climatic approach considers the Sahel, the Northern part of
Burkina, as the cradle for livestock production, while the Southern, Sudan zone, is considered
only marginally suitable for animal productien. In 1983 (Rondo, 1986; Touré et al., 1985),
more than 30 % of the Burkinabé herd was concentrated in the Sahelian zone, which
represents only 17 % of total national area. The same two main systems as in the preceding
paragraph are distinguished (Touré ef al., 1985, Delgado, 1982):
- pastoral, semi-nomadic, in the North, based on Bos indicus (Zebu cattle)
- sedentary, agro-pastoral, in the centre and the South, based on small ruminants, with some
Bos taurus cattle

Since 1983, this situation has changed considerably. During the droughts, many Fulani
in the North of Burkina lost part or al] of their animals, making it impossible for them to make
a living on livestock production. They were left with three altematives: live on cropping,
become an employee (herdsman) of other livestock owners or look for work outside the

' INERA = Institute Nationale de I Environnement ¢t de Recherche Agricole
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agricultural sector. Several Fulani thus became sedentary mixed farmers even though their
objective remained to rebuild their herds as soon as possible, to become mobile pastoralists
again (Kirk, 1991). Other Fulani fled with their herds to the South, to Zoundwéogo province
for instance, where they remained after the droughts. On the other hand, various arable
farmers in the center and south of the country started livestock keeping, even cattle. One third
of all cattle currently is found in the cotton zone, the South-West of Burkina Faso (Badini,

1991).
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Figure 4.2 Disciplines involved in pastoral systems research in accordance with the three

pole model
Source: adapted from Balent and Gibon, 1987, in Landais 1992
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Animal (re)production, management and exploitation of the herd

Animal production systems can be distinguished according to production goal, and to
grazing system and mobility.

Production goal. The opinions about Fulani livestock production systems differ. Some
authors suggest that status is the pastoralists’ one and only objective, leading to large herds
that are hardly exploited. Others think that milk production is the Fulani’s main objective,
while the animals represent the pastoralists’ wealth and saving account that guarantees
household survival in difficult times (Quédraogo, 1991). Young cattle remain in the herd,
instead of being sold, because they are not considered meat products but as replacement of
stock and contribution to the growth of the herd (Rondo, 1986). Delgado (1982) points out the
economic (saving, capital accumulation, financing in time of crisis) and social (gifts,
slaughtering at ceremonies, status) roles for both Fulani and sedentary livestock. For agro-
pastoralists, livestock can be considered a support for agricultural production (manure,
traction), but also as investment of the revenues from the cropping component (De Boer and
Kessler, 1994; Guoumou 1992; Lalba and Gnoumou 1992; Felix, 1985).

Table 4.1 Characteristics of Fulani and Mossi livestock systems in Burkina Faso.

Ethnic group Fulani Mossi/Bissa
Main produce livestock crops

Main production factor labour land
Mobility of people mobile sedentary
Herding year round rainy season
Mobility of cattle mobile entrusted
Mobility of small ruminants mobile tethered
Cattle breed Bos indicus (Zebu) Bos taurus
Main species cattle small ruminants
Cattle production goal milk, capital capital
Small ruminant production goal financing financing

Grazing system and mobility. All systems are based on natural pastures. Fulani herds in
the North move frequently in search of water and feed. The animals are herded and cover
large distances. The main incentive for this mobility is the wellbeing of the animals, Crop
fields are scarce and easily avoided (Benoit, 1980). Agro-pastoralists from the South are
concerned with the need to keep their animals away from the crop fields in the rainy season,
They thus have to entrust their herds to herdsmen to take them far away. Another option is to
tether some small ruminants and draught bullocks on nearby fallows. In the dry season
animals are lefl to wander on their own.

Some small-scale, intensive livestock production is practised in which animals are
stallfed. This system is so far only used for fattening of rams for Muslim holidays and for
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fattening of steers after their working career (Kiema, 1992; Badini, 1991; Sawadogo, 1986;
Felix, 1985).

Intermediate conclusions
Mobility, animal breed and animal production goals appear directly linked to ethnic
groups. All criteria combined lead to two distinct systems, present till the eighties (Table 4.1).

Additional criteria for typologies
Analysis of recent studies in Burkina Faso from literature

Four studies will be analysed to derive additional criteria to be used in farming systems
typology: the national livestock study (1988), the national agricultural study (1993), a project
study in Sanmatenga province (1994} and in Bam province (1994).

National livestock survey

In 1988 a national survey was executed to collect baseline data on animal production in
Burkina Faso (DEP, 1990). The sample comprised 1465 villages, proportionally distributed
over small, medium and large villages. A total of 43307 houscholds, both pastoralists and
arable farmers, was selected for the interviews. Agricultural extension, at the time, was
provided by CRPAs (Centre Régional de Promotion Agro-pastorale}, each covering one or
more provinces. Results were analysed per CRPA, per province, per cthnic group, and per
animal specics. Most cattle and goats were present in CRPA-Sahel. About 70 % of all animals
in Burkina Faso were owned by Fulani and Mossi. Fulani pastoralists owned over 50 % of all
cattle. Mossi arable farmers, owned almost 50 % of all small ruminants and 62 % of all
donkeys.

In the CRPA comprising Zoundwéogo province, both ethnic groups owned small herds
of small ruminants. Mossi owned 24 % of all cattle, 63 % of all sheep and 72 % of all goats in
this CRPA. Most households owned a combination of animal species. Only 12 % of the
Fulani owned pure cattle herds.

Nuational agricultural survey

A national agricultural survey has been conducted among sedentary farmers in Burkina
Faso in 1993 (DSAP, 1996a; b). Data were collected on houschold characteristics, cropping
activities, livestock ownership, mechanisation and use of external inputs, household
expenditures and revenues. Fifteen selected variables were used for analysis, which led to
distinction of three houscheld types:



64 Chapter 4

Type I: Households practising low external input agriculture (LEIA) for subsistence, having
no savings in cattle, some small ruminants and a very low degree of integration in markets,
Livestock serves as buffer: it is sold when crop production is insufficient to feed the family,
and bought in exchange for crop surpluses. Use of external inputs and investments in soil and
water conservation are low, because they are not remunerative in terms of increased
production of subsistence crops. This type represents 96 % of all Burkinabé farm households.

Type 2: Households cultivating cash crops (mainly cotton), and therefore highly integrated in
the market for inputs and outputs. This type is characterised by high external input agriculture
(HEIA) and a high degree of mechanisation. Livestock is necessary for traction and in
addition serves as a savings account. At higher cash crop production, lower livestock sales
occur, with the exception of fattened draught animals at the end of their working life. This
type represents 1.3 % of all households.

Type 3: Households based on livestock production. A certain degree of subsistence farming is
present but market integration is based on cattle. This type represent 2.4 % of all households.

The results showed that households that normally produce sufficient cereals to feed
their members, had a tendency to maintain their way of farming. They were not very receptive
to extension messages, did not invest in external inputs nor in soil and water conservation
techniques or in animal traction. Knowledge of extension messages alone apparently was not
sufficient for adoption. Houschold financing capacity appeared a vital characteristic for
adoption, except for soil and water conservation measures, probably because some subsidies
were involved.

Project study in Sanmatenga province

Within the framework of the PEDI-project in Sanmatenga province in Burkina Faso,
221 households in three villages have been studied to identify target groups for the projects’
extension messages (Barming and Dambré, 1994). An in-depth study has been performed for
30 households to elucidate possible linkages between household characteristics and farmers’
motives for certain activities.

Farming types have been discriminated by ethnic group (Mossi-Fulani), bush fields as %
of total farm area (>75 %) and main source of income (animal production, crop production, off-
farm activites). Table 4.2 summarises qualitative characteristics of each group.

This classification not only considers activities, but also farmers® perceptions.
Traditional crop and livestock producers, for instance, consider themselves crop producers, as
they are Mossi, but in reality their main source of income is animal production. Also, only
professional crop and animal producers are optimistic and have confidence that their success
depends on their personal efforts and work. This category of farmers is receplive to extension
messages and adopts innovations. Traditional farmers do not believe in someone’s personal
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contribution to his future, but relate their degree of success to fate only.

Project study in Bam province

Within the framework of the PATECORE-project in Bam province in Burkina Faso, a
household typology was based on a socio-economic analysis and on the impact of extension
on soil and water conservation measures (Kunze, 1994). The study covered three phases:
- preliminary typology based on 5 villages and 279 households
- test of this typology at provincial level, 27 villages and 349 households
- in-depth study in 6 villages and 30 households

The main characteristics of the distinguished types are presented in Table 4.3.

Intermediate conclusions

The national livestock study supports the concept that ethnic and agro-climatic criteria
shape livestock systems and that livestock ratios also play a role. Fulani own large cattle
herds, Mossi own mainly small ruminants and livestock is concentrated in the Northern part
of the country.

The national agricultural study provides insufficient information as a basis for
livestock systems typology. The criteria used, were among others mechanisation, household
budgets and livestock ratios. Ethnic identity of the houscholds was not recorded and mobile
households were not inciuded in the sample. The three types distinguished are very interesting
as such, but the fact that 96 % of all households are of the same type (type 1) makes the
results of the analysis not suitable for targeting of extension messages.

The typology used in Sanmatenga province is based on ethnic identity (Fulani/Mossi},
level of intensification of cropping (% bush fields) and on economic specialisation (main
source of income). It does not address the issue of development pathways, although some
information is given on perspectives and goals. Professional crop and livestock producers are
shown to invest in both activities and to emphasise their integration. They will improve their
farming enterprises. Traditional farmers appear not to invest. They rely on off-farm income
from migration or even quit farming to move to cities to earn some money. Pastoralists have
been shown to continue investing in increased numbers of cattle, thus increasing their
dependence on the scarce natural resources.

The typology used in Bam province appears rather exhaustive, taking into account
farmers’ livestock, cropping and non-agricultural activities, but also degree of subsistence and
use of “modern™ technology. Criteria such as economic specialisation (revenues off-farm),
animal traction (cart and oxen) and intensification {compost, fertiliser), but also ethnic group
(Fulani) play a role. Missing is information on farmers’ objectives and strategies. Moreover,
development pathways have not been analysed and any reflection is missing on whether
households might change from one category into another, and if so under which
circumstances.



sanbiuysa) UOHBAIDSUO) INBM PUE [10S = DMS +4+
£661/2661 10] SINUSASI {1101 JO o, S SAUIATIOE [SIMNOLTL-UOU WAL] INUIAL 4,
€661/7661 10] PAUIUIOD San)ALOe [RInjnouFe-uou pue jusucduios Jo01saa1] ‘Jusueduros doso woy sanuaaal ,

4 01 s 9 0 14 ud 1sodwios yiim gy %

Sz 81 ¥l rAs 0 ¢ dasys Suiuaiyey i %

or gl St 67 0 01 JoZI{uIo} BuIsn yif v,

89 19 sy L9 09 € +x+DMS Sursn iy v

L9 I'T§ Y €1 £61 3 a4 D1ITL-UOU VDAL 9%

00012 00911 006 00£9Z 0050¢ 009+2 (VD) swuos1ad/anuasal

g0 20 60 'l 01 §'0  (eu) zamoqe] surm [[nj/esle

000ELY 00012 0006 000581 0006% 00005 (VD) anjea j20153A1]

o 0 0 8¢ 3 v'T uaxo Buumo Yy Jo o4,

8s 1Z | (4 Tl v Heo Suume Yy Jo o,

1's1 L1 §'6 L€l 0'¢ A ployasnoysuosiad

8 1r 96T 66 UL T 6 {(yu) sproyasnoy 3o 9,
sIauLIe) SI[ILE)

sisiercysey  sysifeiojsed-oiSy sisuLte] doiny slquEalop [[ews ey 2d4) proyasnoy

(r661 ‘azuny] woy paideps) ose,] vubjng ‘eouracsd wey w sad4y (yy) proyssnoy Jo sonsuorIey)) ¢y 2[qel

S




68 Chapter 4

Additional field studies in Zoundwéogo province, Burkina Faso

In the scope of the multidisciplinary research programme “Management of Natural
Resources in the Sahel” research was conducted at the Antenne Sahélienne, the outreach
station of Wageningen Agricultural Univeréity, in Ouagadougou, Burkina Faso. Field work
was conducted in Sanmatenga and Zoundwéogo provinces. Under the supervision of M.A.
Slingerland several MSc students of Wageningen Agricultural University conducted studies in
Zoundwéogo province and in Kaibo Sud V5 in particular. Zoundwéogo province is part of the
central plateau of Burkina Faso. The province is characterised by a Sudanian climate and is
dominated by agro-pastoral systems, dominated by small ruminants (Gnoumou, 1992; Felix,
1985; Benoit, 1982) and is part of the Sudan climate zone.

Detailed results of the studies can be found in the students’ theses, that have all
appeared in a series of project documents. Some of these studies will be analysed with respect
to their value for farming systems typology: animal traction study (Van Waveren, 1996),
sociological study (Suurmond, 1994), small ruminants study (Elskamp, 1995; Van den Berg,
1994) and cattle study (Meuldijk, 1997).

Animal traction study

A study has been conducted to compare households with and without animal traction
equipment. In each of 30 villages two equipped and two non-equipped farmers were
interviewed, of which 96 were able to answer all questions. Their answers were analysed with
the students t-test (Van Waveren, 1996).

Equipped households were significantly (p < 0.05) larger than non-equipped ones: 9
versus 5 persons per family. Equipped houscholds cultivated a significantly (P < 0.05) larger
area: 5.5 versus 3.6 ha. They also owned significantly (P < 0.05) higher numbers of livestock
other than draught animals: 10 versus 4 small ruminants and 7 versus 2 head of cattle.

Sociological study

In this study, 41 households have been interviewed, equally distributed over four
Departments (Suurmond, 1994). Villages created within the framework of the AVV?
settlement scheme were excluded from the study. The respondents were all head of an
extended family comprising on average 25 persons. They were on average 57 years of age.
Two main types of livestock keepers emerged: traditional and innovative (Table 4.4).

For both famming types, the majority of the households owned a cart (64 %).
Innovative households slightly more often owned a plough (91 versus 84 %), owned more
often compost pits (64 versus 58 %) and more often bought agricultural inputs (68 versus 53
%). The main differences refered to training. Of the innovative farmers 77 % of the
households frequently followed training, compared to 26 % of the traditional ones. More

? AVV = Autorité des Aménagements des Vallées des Voltas
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recent innovations such as cultivation of fodder crops or participating in an extension
programme on demonstration herds, were adopted by 64 and 36 % of the innovative
households against 16 and 5 % of the traditional ones.

Table 4.4 Characteristics of traditional and innovative livestock keepers in Zoundwéogo
province (Suurmond, 1994).

Type Traditional (n=19)  Innovative (n =22)
% of houscholds with:

Main revenue from livestock 53 91

Main revenue from cash crops 32 0

Number of cattle/household 23 42

(all households)

Number of cattle/ household 9 22

{only Mossi households)

Origin cattle inherited personal buying and breeding

Role cattle saving manure, traction, investment

Role livestock on farm absorbs surpluses of  supports crop production
crop production

Labour input in livestock almost none high

Other inputs in livestock vaccination vaccination, selection,

cultivation of fodder crops,
putchase of cotton cake

Intensive animal production no fattening of sheep or cattle
Participation in extension none frequent
meetings

The traditional households generally indicated that they could not maintain their herds.
They started from a large number of animals through inheritance around 1960 and increased
herd size with limited inputs of labour or capital. At present, grazing land is scarce and crop
land abundant, which prevents free roaming of the animals. On one hand, because damages to
crops are easily inflicted in the rainy season, on the other because fodder supply is limited and
should be actively searched for, both in the dry and in the rainy season. On the other hand,
innovative livestock keepers, that started from a small number of animals around 1960, are
very confident and actively maintaining and increasing their herd through adoption of
extension messages and cultivating and buying of fodder. They also use their animals actively
1o support crop production (manure, traction).

A third category, not included here, is that of absentee livestock owners, mostly
merchants and civil servants, who use livestock as investment and for speculative purposes.
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They pay a herdsman and their objective is minimising cost-benefit ratios of inputs and
outputs,

Small ruminant study
In Kaibo Sud V35, a village in the AVV settlement scheme in Zoundwéogo province,
Fulani and Mossi livestock owners have been interviewed and their practices with respect to
small ruminant management observed. Between March and August 1994, herds of different
systems have been observed once every two weeks (Elskamp, 1995; Van den Berg, 1994).
Small ruminant production systems in Kaibo can be classified in:

- agro-pastoral dominated by crop production
- agro-pastoral dominated by animal production
- semi-intensive

For the crop dominated and the semi-intensive systems the head of household was
Mossi, for the livestock dominated system Fulani. The research focused on production and
reproduction characteristics of grazing herds. Goats in the Fulani system appeared to have
more, but smaller, litters than goats in the crop dominated system. Sheep were more prolific,
both in number and size of litters in the crop dominated system.

The study also paid attention to the interactions between herdsman, animal species and
pasture. For both Mossi systems, sheep and goais were tethered on fallow, while in the Fulani
system goats grazed wastelands outside the cropping area. In the semi-intensive system sheep
were stallfed in the dry season (see further Section 7.1).

In the crop dominated system small ruminants were kept for saving and reserve for
calamities. The main investment consisted of vaccination against contagious diseases. In the
Fulani system, small ruminants were exchanged against food grains. Investments were
generally absent. In the semi-intensive system, sheep were fattened with a commercial
objective: maximisation of sale price. Each year over 20 % of the herd was sold. Investments
consisted of adequate vaccination, collection and feeding of crop residues, and occasionally
cultivation of fodder crops.

Cattle study

The households sampled in the small ruminant study, in Kaibe Sud V5, were selected
for a cattle study (Meuldijk, 1997). Quantitative data were monitored only once, while
qualitative data were collected during a series of interviews within a six months period.
Subsequently, specific herds were selected for on-pasture research (See Section 7.2), of which
the results, however, did not contribute to the definition of a typology. The three distinguished
types of cattle owners varied in animal production related characteristics (Tables 4.5 and 4.6).
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Table 4.5 Main characteristics of three animal production systems in Katbo Sud V5 in
Burkina Faso. Averages per household (hh) and standard deviations accounting for differences
among households (Meuldijk, 1997).

Farming systemn AP* crop AP animal Semi-intensive
Ethnic group (no. of hh) Mossi (6} Fulani (4) Mossi (4)
Number of crop species cultivated 5.5+ 1.2 20+ 08 55+ 24
Number of sheep 108+ 89 74.8 = 46.7 125+ 8.5
Number of goats 11.7=10.1 143+ 23.8 105+ 6.6
Number of cattle 57+ 2.4 105.5+94.2 293 +£28.1
Number of donkeys 1 0 1

Number of draught bullocks 2 0 2

Number of compost pits 2 0 2

* AP = Agro-Pastoral

In Table 4.5, quantitative features are summarised. Judged by the average number of caitle,
semi-intensive Mossi are wealthier than AP crop Mossi households. Table 4.6 considers
management aspects. All households owned Bos indicus (Zebu) cattle.

Table 4.6 Main characteristics (percentage of households) of three animal production systems
in Kaibo Sud V5 in Burkina Faso (Meuldijk, 1997).

Farming system AP¥* crop AP animal Semi-intensive
Ethnic group (no. of hh) Mossi (6) Fulani (4) Mossi (4)
Use of sorghum bran 67 % 75 % alt

Ram fattening 67 % none 50%
Cultivation of fodder crops 33% none 50%
Hay making none none 50%
Veterinary care small ruminants 33% none 50%
Veterinary care cattle 50 % 75 % 75%
Bush grazing rainy season none all 25%
Night grazing 50 % all none
Transhumance 67 % all 50 %
Selling animals to pay for velerinary care 33 % all 50%

Bos taurus 33% none 50%
Crossbreds 17% none 50%
Housing for livestock hangar parc enclosure

* AP = Agro-Pastoral

Intermediate conclusions of studies in Zoundwéogo
The animal traction study suggests that ownership of animal traction equipment is a
discriminating characteristic among livestock keeping households. It is strongly correlated to
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other household features such as family size, farm area, and livestock ownership. The results
of this study are similar to the findings of Vall (1992) and Fauré (1994).

The results of the sociological study can be compared to those of the study in
Sanmatenga (Baming and Dambré, 1994). The ftraditional livestock keepers from
Zoundwéogo correspond to the first two types in Table 4.2 for Sanmatenga. The innovators
from Zoundwéogo can be compared to the two types of professional producers in
Sanmatenga. A strong point of the study is that it shows that Mossi and Fulani livestock
keepers are not homogeneous groups, and that farming systems should be characterised
beyond ethnic differences. An additional feature of the study is that it pays explicit attention
to farming systems development and to different perspectives among livestock owners.

The small ruminant study paid attention to all poles of the three pole model (Lhoste,
1984). man (farmers’” motives, % sales), herd (production and reproduction) and territory
{grazing behaviour). It ignores, however, the cropping component of the farming system of
the livestock owners.

Data from the cattle study could be used to distinguish farm households with respect to
aspects, such as intensification of livestock and of crop production, but with respect to
integration of both. It combines information on on-farm management of livestock and crops.

A new typology: a framework of discrete farming systems

Comparison of criteria from different existing classifications, both general and specific
for Burkina Faso, with recent studies in Burkina Faso shows many similarities. In the
framework of the “Use and Management of Natural Resources in the Sahel” programme
additional field work has been carried out in Zoundwéogo province. The overall tendency
appears to be a typology based on static or descriptive properties of farming systems. Most
studies treat just one aspect of the three pole model. Only the small ruminant and cattle
studies comprised a grazing area component (the territory or resource pole) and treated the
farm household level (man pole), although they concentrated on herd level (animal pole).

Discrete farming systems are presented in Figure 4.3. The figure is based on CORAF
{(1993) and modified on the basis of the criteria from literature and research in Burkina Faso.
Each farming system combines crop and livestock production to different degrees. The three
components suggested in the three pole model, i.e. men, herd and territory (natural resources)
will be discussed for each discrete farming system presented. Secondly, it will be examined
whether the discrete farming systems presented in the framework can be recognised in the
farming systems encountered in the field studies in Burkina Faso. The sequence in which the
farming systems are presented in Figure 4.3 suggests a development pathway from one
farming system to another. The main concepts and drives behind these transitions will be
discussed.



£661 ‘IVIQD woy poydepe :2amog
(£661 IPIMIA) SA PNS OLEY UF APIS UIOT SPIOYISNIOY ULrey 0) Jajal (7]-1) sioqumy
BUUBAES UBILTY 15oM 10] (V- [} SWSISAS BUTULIE] 9121981p 1Im JHOMAWRL] €4 2InS1]

amynoldy induy [ewssixg YSiH = VIGH “minoudy induf fewsixg Mo = VT ‘wononpoid do1) = 4O “Uonsnpord [ewnry = Jy

[4

¥l el

10)sedorde Areroduns

VIanl g eio 1

g9  [eideo salsuon

ICqEe] sAlsusjul s VIHT 7T Jeid Lt |
paresSajur Apred [eNdeD 2ATSUNXOle d1 VIZ1
Tonpoxd [eurme jstjeroads Inoge| SAISUUL (41 rojsedosde fmaasie Teyides aasus)xo
UONRIJISUINUT JY 10} D INOQE] SAISUANXD
parerdaru \ 1oonpold [eutrre

1€z 1er0isedosSe onswumpoddo

L EV] (2]
VIHH Vg1
poxt poxid ¢vZ| T[eroysedorde uolsoauod
L
1550
VId1 Vi .5.%\%
Ve [ended oATSUSIXD d

INOGE[ SAISUSMIN TAICED Aista
VIHH : 1 69 1 2ve eaoisedoie J0)s3aur INOQR[ JAISU)XD

V9| (endeo saisusput uotiediyisusul 47 10J v/ -
\ Ioonpoxd doio,

Joqe] SAISUIUL paeidaur
pareIdann Apred ol
1aonpoxd doro jsieroods 14
el 17| 1sa10yut jo jno [eiojsedossy




74 Chapter 4

Discrete farming systems

Specialised crop production (14) and specialised animal production (1B)

Both specialist systems aim at subsistence and neither uses external inputs. In
accordance with rainfall conditions, animal production is based in the North and crop
production in the South, Crop production is extensive, based on fallow to restore soil fertility,
hence it uses large surfaces of land for the production of food. Livestock production is
extensive, based on free grazing of natural pasture. Crop producers generally own some small
ruminants as a buffer, while pastoral systems are based on large herds of cattle. Pastoral
households may be involved in some cropping, but as they are generally very mobile,
cropping activities are virtually incompatible with their lifestyle. Both systems aim at the
largest possible herd (small ruminants in 1A and cattle in 1B) without too much attention for
the production per head, and are typical representatives of low external input agriculture
(LEIA). There is exchange between the two systems, notably of cereals against milk and crop
residues against manure.

As long as there is enough space, and governments do not interfere with traditional
rights on water points and grazing (Bernus, 1990), the systems are complementary and. can
exist side by side. Both sysiems are entirely based on extensive use of natural resources. Low
population and animal densities should be maintained to prevent their degradation.

Agro-pastoralism (24 and 2B)

Bonfiglioli (1990) stated that agro-pastoralism is omnipresent in Sahelian countries
and suggested the following six types:

Agro-pastoralist out of interest (241). The crop producer owns a few head of cattle as
a savings account. He does not invest in them, has no expertise in livestock production, and
onlty guards them from straying into crops in the fields. The animals are not integrated within
the farm. The objectives at herd level are maximum animal numbers through maximum
survival. Crop preduction remains the only productive activity of the farm household.

Agro-pastoralist-investor (242). The crop producer owns more animals and entrusts
them to a herdsman against remuneration. The herdsman has the necessary expertise and
guarantees that the investment pays off. The crop producer is fully occupied by crop
production, but secures his livestock production via herdsmen (outside the farm household).
The objective at herd level is maximum animal numbers through survival.

Agro-pastoralist in the process of conversion {243). The crop producer owns a large
number of cattle, hence commands much capital. He must act accordingly, i.e. by modifying
the relations between crop and livestock production within his farm houschold. In some cases,
the farm houschold can integrate into a pastoral society, i.e. by increasing its mobility
(transhumance)} and changing some cultural characteristics, Another option is to become
“businessman” and hire a manager for the farm who manages both crop and livestock
preduction. Objectives at herd Ievel are maximum production of meat and milk for sale.
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Opportunistic agro-pastoralist (2B1). Livestock owners are locally engaged in crop
production. The benefits of this type of agro-pastoralism are not based on integration, but on
complementarity of specialisation. A polarity exists between the North, characterised by bush,
livestock production, mobility and independence and the South, characterised by the village,
cereals (fields), sedentarity, dependence and markets. The system is based on cattle. Fulani
women prefer milk production and Fulani man aim at high animal numbers.

Security agro-pastoralist (2B2). Crop production is important for survival of these
livestock owners. The main output of cattle herds is offspring for draught animals. Smail
ruminant herds are large and cattle herds are small. Mobility of herds is reduced.
Specialisation is replaced by integration. Reduction in cattle herdsize and increasing
production per animal may be objectives of animal production in this system.

Temporary agro-pastoralist (2B3). Pastoralists use crop production as a means of
restocking to start pastoral life again. The objective at herd level is maximum reproduction
and survival of animals to increase herdsize as fast as possible.

Agro-pastoralism is representative for low external input agriculture {LEIA). Livestock
of agro-pastoralists is generally not very mobile, leading to high intensity of land use for
grazing and the risk of overgrazing and degradation of natural resources. Crop producers do
not use much manure on their land, hence depletion of soil fertility may occur when required
length of fallow periods are not respected.

Integrated crop and livestock production, on-farm (34 and 3B)

Type 34 represents intensification of crop production, mainly based on increased
labour input without use of external inputs. Labour is for instance used to apply soil and water
conservation measures, such as construction of stone rows or mulching. Animal production is
integrated with crop production and supports it through animal traction and manure.

Type 3B represents intensification of livestock production, based on increased labour
input with {imited use of external inputs. Labour is for example used to make hay from natural
pasture grasses. Crop production is integrated with livestock production: Crop residues serve
to feed the animals and its grains to feed the household, thus avoiding forced sales of
livestock to buy cereals.

Crop and livestock components of farming may benefit from each other’s ‘wastes’
{(outputs). Integration of crops and livestock allows farming without the use of external inputs,
although fully closed systems cannot exist (Savadogo, 2000). Exchanges through bartering
are, however, progressively replaced by purchase and sale against money. Cereals and crop
residues can be sold to animal producers, while they in turn can sell manure and animals to
crop producers. Exchange of services also takes place. Livestock producers may herd animals
from crop producers, while the latter may rent their animal traction unit to livestock
producers.

Environmental implications of both farming types may be negative, due to the
incomplete integration of crop and livestock production. In type 3A, livestock may remove
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nutrients from pasture during grazing. When the manure of these grazing animals is only
applied to crop fields, chemical degradation of pasture may occur. The use of animal traction
can lead to an increase in cropping area without sufficient labour and manure to maintain soil
fertility on all fields. In type 3B, removing crop residues from the fields to use them for
animal feed can lead to severe soil degradation on the now unprotected fields, especially when
no efforts are made to restore soil fertility by the use of manure on the crop fields.

Mixed farming system (4)

Type 4 is called mixed farming and is a representative of a more complete integration
between both production components at farm level, aiming at optimum use of farm resources
and recycling of outputs between sectors. Crop residues produced on-farm are collected and
stored to be fed to animals on-farm. Draught animals are stallfed on crop residues and hay,
while their manure is transformed into compost to fertilise the crop fields. Qutput of crops and
livestock is equally important. The use of external inputs is all but absent, labour input is high.

Environmentally, the system seems beneficial, because more permanent cropping is
possible thanks to the use of manure that partly prevents soil fertility problems and ends the
occupation of (excessively) large arcas of land for cropping. On the other hand, the risk of
degradation of natural pasture exists, because nutrients, in the form of hay, are transferred
from these areas to the compound where animals are stallfed, and subsequently to the crop
lands in the form of manure.

High external input mixed farming (5)

Type 5 depends on availability of labour and capital. It is a fully integrated mixed
farming system, based on high external inputs (HEIA), the final phase anticipated on the basis
of the crop-livestock integration concept (Landais and Lhoste, 1990). External inputs such as
inorganic fertiliser, pesticides and improved seeds for crop production, concentrates for
animal feed, veterinary products for animal health care, and agricultural equipment, such as
tractors and carts are purchased. Complete integration between crop and livestock production
is maintained to limit losses of nutrients and thus expenditures on external inputs,

Environmentally, this system scems sustainable, because nutrients are replenished
using fertiliser and concentrates, which is combined with judicious management of crop
residues and manure. A risk may, however, be pollution of the environment and of the food
chain by unskilled or uncentrolled use of pesticides and veterinary products.

High external input specialised crop (64) and livestock (6B) farming systems

Specialised crop production (64) with high external inputs, such as fertiliser,
pesticides and mechanisation, leaves no room for livestock production. Animal traction is no
longer an option and livestock serves at best for capital accumulation. Food production for
these farm households has lost priority, as the revenues from the cash crop, often cotton, allow
purchase of grain. Crop producers do not use fallow, because it is incompatible with high
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annual production per hectare. Cultivation of cash crops requires investments in soil and water
conservation measures, fertilisation, organic matter build-up, etc. These investments have to
be repaid from yields of several years. Therefore access to these fields must be guaranteed and
permanent.

Specialised livestock production (6B} has specific production objectives such as high
milk production per cow, high meat production per animal (fattening) or the production of
draught animals. External inputs comprise improved breeds, both preventive and curative
veterinary care and purchase of concentrates to provide balanced high energy and high protein
dicts. The highest production can be reached when feed intake of the animals can be
controlled and losses due to diseases, theft, etc. can be minimised. Keeping animals in stables
is therefore easiest, but is labour-intensive, especially for stallfeeding. It is impossible to keep
large herds in these systems. Animals of specialised livestock producers depend less on
grazing of natural pasture, because the quality and quantity of livestock feed from communal
pasture can not easily be guaranteed or influenced. Only hay making from communal pastures
seems feasible in this system. Animal fodder is produced on farm.

The specialised crop systemn may be sustainable in terms of nutrients. Inorganic
fertilisers can, however, lead to crop damage (bumning) in low rainfall situations. Inorganic
fertilisers are not efficient, without sufficient organic matter in the soils. When judicious
management of crop residues and manure with respect to crop production is neglected, the
system may not be sustainable in terms of nutrients, despite addition of nutrients from
external sources. Livestock can not be fed on concentrates alone. Roughages, such as crop
residues or natural pasture are necessary for rumen digestion. Although the use of external
inputs reduces the risk of chemical depletion and degradation of the environment, efforts must
be made to appropriately manage crop residues and manure. The systems have also some
disadvantages, in terms of risk of pollution of the environment or the food chain, as a result of
improper use of external inputs.

Burkina Faso studies reconsidered

To examine whether the discrete farming systems presented in the constructed
framework can serve as a basis for farm household classification in practice, all studies
presented earlier in this chapter are reconsidered.

In Sanmatenga six housechold types were distinguished (Table 4.2; Barning and
Dambré, 1994). Traditional crop producers can be classified as specialised crop producers
(1A), while traditional pastoralists are equivalent to specialised animal producers (1B).
Traditiona! crop and livestock producers are agro-pastoralists (2A). Professional crop
producers can be classified as integrated farming households (3A), either moving directly to
specialised HEIA crop producers (6A) or passing through mixed farming (4). Professional
agro-pastoralists can be classified as integrated farmers (3A or 3B), some developing in the
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may move towards mixed farming (4), when the crop-livestock integration concept is
implemented to its full extent with draught animals fed on-farm. alternatively, the houschold
may develop into integrated LETA animal production (3B) or even specialised HEIA animal
production (6), when animal production is more strongly emphasised. The fact that adult men
herd the cattle also indicates that livestock production is very important to this household.

All Fulani households consume milk and meat from their own herds. They practice
night grazing for their cattle (Ayantunde, 1998), and semi-nomadism for part of the year. All
animals are herded year-round. These houscholds do not intensify livestock production:
fattening, purchase of extemal inputs such as cotton seed cake, production of fodder crops,
collection of hay, are all absent. Veterinary care is restricted to vaccination against cattle pest
and pneumonia. They hardly practice crop production, hence draught animals and compost
pits are absent. They do benefit from the manure of the animals by cultivating the area
enriched by animnal excreta during the night in the dry season. Crop residues are collected
there, to feed them to animals that are unable to graze, because they are too young, too old,
too weak or too sick. Households 13 and 14 own a relatively small number of cattle and are
typical temporary agro-pastoralists (2B3). They aim at becoming specialised animal producers
again (1B), but might also develop in the direction of integrated animal producers (3B). The
animal production component of household 13 is strengthened by cattle entrusted by family.
Households 11 and 12 are security agro-pastoralists (2B2), households distinctly moving in
the direction of integrated animal producers (3B).

Drives and concepts behind transition among farming systems
Transition from one farming system to another

Transition from one type of farming system to another is not an autonomous
development, but affected by many externalities, combined with conscious choices of the
actors. The numbers in brackets refer to the farming systems presented in Figure 4.3.

Specialised systems (1A en 1B) develop into agro-pastoral systems (2A and 2B)
through diversification. The transition from crop producer (1A) to agro-pastoralist has been
described by Bonfiglioli (1990). Livestock ownership increases through accumulation of the
surplus revenues from the cropping systems. The first investments are in small ruminants, but
as wealth increases, also in cattle. Crop producers do not integrate cattle into their farming
system, but entrust them to herdsmen. Cattle serve just as savings account (2A1) or a way to
invest money (2A2). When the cattle herd increases beyond a certain size, it becomes
economically interesting to convert from crop producer to livestock producer (2A3), because
the retumns to labour through animal production are higher than through crop production
(Savadogo, 2000). A progressive change from small ruminants to cattle occurs during the
transition from 1A to 2A2 and 2A3.
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The transition from pastoralist (1B) to agro-pastoralist has also been described by
Bonfiglioli { 1990). Because of loss of livestock due to droughts or other disasters, pastoralists
may be temporarily forced into crop production to survive (2B3). This serves only one
objective: reconstitute a herd to start the life of a pastoralist again. Often they do not succeed,
due to environmental limitations, market price fluctuations, etc., so that finally many become
permanent agro-pastoralists (2B2). The increase in population density and the associated
decrease in available space (grazing land), may also force pastoral people to change their way
of live drastically and permanently towards agro-pastoralism {2B2), if only for survival of the
group. Within this process crop production gains in importance, transhumance has a tendency
to become more restricted and animal production becomes often a very commercial activity,
producing draught animals for agriculiure. Large cattle herds are very difficult to feed in
sedentary systems, therefore cattle is partly replaced by small ruminants, as can be seen in the
transition from 1B to 2B2 and 2B3.

Only permanent security agro-pastoralism (2B2) is a case of mixed farming. Generally,
agro-pastoralism combines crop and livestock production without operational integration. All
agro-pastoral systems are based on natural pasture and low exiernal inputs (LEIA).

Transition from specialised cropping (1A} to systems in which animal production is
partially (3A) or entirely integrated (4} occurs when land becomes scarce leading to the need
for more permanent cropping. Permanent cropping creates the need for manure management
and improved soil tillage, for instance by animal draught power. Scarcity of grazing land
restricts mobility, creates a need for alternative animal feed sources, and leads to reduced
cattle herds. Transition from specialised animal production (1B) to partial (3B) or total
integration (4) with crop production will be the result. As a consequence of reduced mobility
of the livestock producers, replacement of cattle by small ruminants will continue.

Transitions from LEIA mixed farming (4) to the three HEIA types (5, 6A and 6B) will
only occur when markets and monetary infrastructure are available. For investments, pre-
financing may be needed in the form of credits, while returns on investments are only
guaranteed through participation in an extensive and open marketing systern, allowing sales at
low transaction costs. To facilitate the transition to HEIA systems, extension services must be
able to provide sufficient technical information and all necessary inputs must be available on
local markets.

Reconsidering the studies in Burkina Faso, it must be concluded that none of the
studies explicitly considered transitions from one farming system to another, nor the drives
behind them. Only in Sanmatenga (Barning and Dambré, 1994) and the sociological study in
Zoundwéogo (Suurmond, 1994) briefly touched the issue by asking farmers about their past,
their future and their way of farming,.
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Drives and concepts behind transitions

The general drive for the transition from specialised crop producer to agro-pastoralist
appeared to be the accumulation of wealth (Bonfiglioli, 19%0). Hence, this transition is a
positive choice from the farm household involved. The general drive from the transition from
specialised pastoralist to agro-pastoralist is poverty and disaster (drought, animal diseases).
This transition is thus not a choice made by the households, but an inevitable consequence of
externalities beyond their control.

Identified drives behind scarcity of land are population growth and the two most recent
periods of severe droughts (1973/74 and 1984/85). Population growth increases food
requirements and hence the need for crop land. Crop producers move further North in search
of arable land, thus occupying possible wet season grazing land and also, when vegetable
cropping is started around permanent water points, dry season water sources of livestock.
Droughts generally lead to migration of population and herds to higher rainfall areas in the
South and increased human and livestock densities, increasing the demand for crop land and
grazing land at the same time. In the South, only marginal soils are left for grazing and, to
avoid damage to the crops, herds are excluded from the cropped area with its fallow during
the rainy season. Food production increases, may lead to demands for draught force and
mantre leading to still higher animal numbers.

Two processes come to the fore in the transition from specialised LEIA to
specialised or mixed HEIA systems:

- Progressive monetarisation of inputs and outputs replaces traditional bartering. Manure, crop
residues, hay, all can be and must be paid for. Crop producers may even buy their cereals,
when they produce mainly cash crops like sesame or cotton (specialisation).

- Progressive privatisation of inputs and outputs replaces communal use of resources. Crop
residues are no longer left in the fields to be grazed by any livestock, and grasses from
common grazing land are transformed into hay. Both feed resources are collected and stored
on-farm to feed the livestock of the crop producer. Privatisation of resources increases due to
their scarcity and associated high monetary value,

The possibility for any farming type to occur, depends to a large extent on the quality
of the agricultural knowledge and information system (Réling, 1989; Chapter3). The crop-
livestock integration concept (Landais and Lhoste, 1990} has influenced the research agenda
and cxtension messages for an extended period of time (Chapter 1 and 3). Quality and
quantity of infrastructure influence the ease and degree of specialisation through markets and
banking facilities. Government policies, providing credit for certain activities, for instance
acquisition of animal traction units or purchase of fertiliser to promote cotton production, may
influence the development of certain farm types as well.
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To characterise the discrete farming systems and to determine their sequence in the
framework (Figure 4.3), some basic concepts and their relations have implicitly been
considered. The relations between some of these concepts and the farming systems under
study have been examined through additional studies on humnan-related factors, such as ethnic
identity or sex. These factors may have been important in selecting between either investment
in intensification of crop and livestock production or migration 1o other parts of the country
{Van Veen, 1996; Van Dongen, 1995). First, the concepts will be defined and examples
presented. Next, the relations, between the concepts will be explored and results of the
additional studies presented when contributing to the discussion.

Intensification of crop production

Increase over time in labour and/or capital inputs per hectare of cultivable land, including
temporary fallows and permanent or temporary grazing areas.

Example: Application of soil and water conservation measures and chemical fertiliser on
existing plots.

Intensification of animal production

Increase over time in labour and/or capital inputs per unit of livestock.

Example: Stall feeding with balanced rations and adequate veterinary care with the objectives
of high milk production or fattening of animals for sale.

Crop-livestock integration

Combining crop and livestock production to mutual benefit. Integration is considered more
complete when output from one production component serves as much as possible as input for
the other and vice versa. Full integration of crop and livestock production with both crop and
livestock management the responsibility of one farm manager, is called mixed farming.
Integration can also be based on exchange or trade between crop producers and livestock
owners, each specialised in their own production sector.

Example: Cattle used for manure and traction, while crop residues and sometimes even cereal
surpluses are used to feed livestock. Purchase and sale of cereals and livestock are
complementary and frequent, and bhoth serve household survival.

Specialisation

Emphasis on one production component, using all inputs to maximise its output. If two
production components are present on one farm, one mainly serves the other,

Example: Cotton farmers own cattle for ploughing, for manure production and for saving
purposes. They are not interested in animal production as such.

Example: Fulani herdsmen produce some cereals, but only to prevent the sale of caltle to
purchase food for the family. They are not interested in crop production as such.
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Identity

Social identity is that part of a self-concept or self-image of a person that results from
membership of a social group and the value and emotional significance that the individual
attaches to this membership (Van Dongen, 1995). Mostly, people pursue a positive identity by
comparing their own group (ingroup) to other groups (outgroup). A form of social identity can
be ethnic identity based on membership of an ethnocultural group. Aspects of identity can be
common language, symbols of cultural relevance, participation in certain group events,
agreement on common characteristics.

Example: Mossi acknowledge the Moro Naaba as their king, submit themselves to his
traditional power, participate in funerals in the honour of village chiefs, and speak one
common language.

Next, relations among these concepts are explored to highlight their relevance for the typology.

Specialisation, intensification and integration

Specialisation, aiming at maximising output in the field of specialisation, may need
integration with other production components to a certain extent. To increase output higher
inputs are generally necessary. This increased input level has been defined earlier as
intensification. Under capital scarcity, e.g. inputs must be created with the limited means
available, mostly labour. Another important strategy to increase production is to increase the
efficiency of recycling of by-products or wastes in the farming system to minimise losses.
Recycling in general is labour-intensive. Specialisation in livestock production may thus
stimulate cultivation of fodder crops, collection of crop residues and production of hay, all to
be used as animal feed. Specialisation in crop production may stimulate livesiock production
to provide power for ploughing and for transpertation of inputs and products. Livestock also
provides manure, that is used as fertiliser on the fields.

Hdentity and crop and animal production

Economic reality can be in conflict with the concept of identity. In the PEDI study in
Sanmatenga province (Baming and Dambré, 1994), traditional crop and livestock producers
considered themselves crop producers as they were Mossi, even though their main source of
income was livestock production. On the other hand, Fulani that lost all their cattle during the
droughts of the 70’s or 80’s, thus being forced into crop cultivation for survival, still
identified themselves as livestock producers even when they had not one animal left
(Bonfiglioli, 1990). Identity, in Burkina Faso, appeared mainly based on ethnological
considerations (Van Dongen, 1995). Both, Mossi and Fulani identified strongly with their
own ethnic group and were proud of its common history and traditional values. Fulani
appeared to be very reluctant to participate in activities that were traditionally considered
Mossi ones. They were specifically negative towards crop production related activities and did
not want to share meals with Mossi although they lived as neighbours. Mossi also were not




Chapter 4 85

eager to participate in Fulani activities, but harboured a less negative attitude (Van Dongen,
1995). Fulani men tend to stay away from modern society, while Mossi men tend to integrate
(children go to school). Women from both groups showed a tendency to assimilate, probably
because they benefit clearly from it in daily life, through availability of medicines, sale of
products such as milk and butter on the markets (Van Dongen, 1995).

Intensification of crop production and crop-livestock integration

Higher population density leads to shorter cultivation cycles and a tendency for the
fallow period to become shorter, calling for alternative methods of soil fertility maintenance,
among which the use of animal manure is the most widespread. Intensifying the cultivation
cycle means at the same time a reduction in available grazing land, forcing farmers to feed
their livestock at least partially from their crop lands {(i.e. on crop residues). An altemative
strategy to cope with population increase and thus increased demand for food, is to try to
reduce risks of crop failure. Under conditions of capital scarcity, increased labour input
(application of seil and water conservation techniques) seems to be a solution that is highly
compatible with population growth. The reasoning presented here, based on Pingali {1987),
McIntire et al. (1992) and Mortimer and Turner (1993), suggests that higher population
density automatically leads to intensification of crop production and a certain integration
between crop and livestock production. Mortimer and Turner (1993) analysed 500 references
in both English and French and found only 43 cases sufficiently compiete to test the argument
that population density is the driving force for intensification which is closely linked to crop-
livestock integration. Their results support the argument .

Both, Mossi and Fulani populations in Zoundwéogo province have been interviewed
on their motivation for intensification of crop and livestock production, respectively (Van
Veen, 1996). A distinction was made between rich Fulani, living in a protected pastoral area
{Sondré-Est), rich Mossi, living in a settlement scheme (Kaibo Sud V5) with guaranteed land
rights on 10 hectares each and cultivating cotton, poor Mossi, living in a traditional village
(Yakin) with only small areas of land and poor Fulani, living as neighbours of rich Mossi
{Kaibo Sud V35), surrounded by arable land with nowhere to go. The qualifications poor and
rich are relative and fully based on access to land.

All Mossi showed to have a positive attitude towards mtens:ﬁcanon of crop
production, but many claimed to lack the necessary financial means to buy a plough, to
construct a compost pit or to construct soil and water conservation structures. Some also
claimed that many proposed techniques (stone rows) require hard work and are time-
consuming. Within the Fulani group, men and women had opposite opinions. Fulani women,
especially those of the poor group, were very interested in intensification of animal production
to increase milk yield per cow. As women are entitled to the benefits from the sales of milk,
this comes as no surprise. Fulani men in the poor group were significantly less interested (P
(x> } < 0.01) in intensification of animal production. In fact, all Fulani men preferred large
herds, even though production per animal is low. They profit from the sale of animals. For
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large herds, intensification is complicated, because labour requirements to cultivate fodder arc
high, capital requirements to buy agro-industrial by-products are high, and the work for stall
feeding for a herd of as many as 200 animals is prohibitive in view of the available work force
(Van Veen, 1996).

The same populations have been interviewed on their motives to start a complementary
activity, i.e. to create an integrated (mixed) farm. For Fulani, men from the poor group were
more positive than men from the rich group (P (x* ) < 0.05). Women from the poor group
were very negative towards the idea of starting crop production. Traditionally, it is a disgrace
for a Fulani, and especially for a Fulani woman, to work the land. Poor women were more
negative than rich women (P (3’ ) < 0.01), probably because rich ones may just hire people to
do the actual work. Men could be more positive, because they would let the women do all the
work. Poor men already cultivated crops, so they could not express a very hegative opinion,
without emphasising their misery (Van Veen, 1996).

Intensification of crop and livestock production and crop-livestock integration

The original crop-livestock integralion concept was based on concommittant
intensification of crop and livestock production in mixed farming systems. Intensification of
crop production consisted of mechanisation (animal traction) for deeper ploughing and more
intensive weeding and soil fertility management through the introduction of rotation with
leguminous fodder crops and the use of manure and compost. In combination, these
techniques allowed permanent cropping and hence the elimination of fallow. Intensification of
livestock production consisted of keeping draught animals in stables, producing (fodder crops)
or collecting fodder (hay, crop residues) to be stored for feeding these animals. Fattening of
the animals after their working period, allowing purchase of replacements in the form of
young bullocks and generating revenue at the same time, was also an important means of
intensification. The stables allowed collection of manure. Even though the concept of crop-
livestock integration was shown to be very rigid and to neglect important aspects of reality
(Landais and Lhoste, 1990), agro-pastoralism is omnipresent in Sahelian countries
(Bonfiglioli, 1990).

The concepts defined and discussed here, add to the understanding of farming systems
development. A very strong traditional relation between ethnic identity and production type
appeared to exist: Mossi are crop producers, Fulani are livestock producers (Van Dongen,
1995). Ethnic identity and gender appered to be intertwined with production goals and labour
distribution, and hence with motives towards intensification and integration of crop and
livestock production (Van Veen, 1996; Van Dongen, 1995).

They indicate that higher population density stimulates intensification of crop
production and a certain degree of integration between crop and livestock production
(Mortimer and Turner, 1993; Mcintire et al., 1992). Specialisation can be considered an
example of intensification, and specialisation needs integration under conditions of capital
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scarcity. Under these conditions, increased labour input seems, a solution that is highly
compatible with population growth (Mclntire et al., 1992).

Discussion and conclusions

Discrete farming systems have been identified, based on criteria for farming systems
typology derived from literature and field studies. Farming systems identified, included
specialised LEIA crop or livestock producers, agro-pastoralists, integrated LEIA crop or
livestock producers, LEIA mixed farmers, HEIA specialised crop or livestock producers and
HEIA mixed farmers. Important criteria were agro-climatic conditions (North/South), ethnic
group (Fulani/Mossi), production goal, ratio of cattle to small ruminants, use of bullocks for
animal traction, and use of external inputs (LEIA/HEIA).

The discrete farming systems have been incorporated in a framework that adds to the
understanding of the transitions from one system to another. The framework takes into
account important concepts related to change and illustrates the drives of transitions. The most
important concepts appear to be crop-livestock integration, intensification, specialisation and
identity. Drives appear to be linked to ethnic group and gender. For Mossi crop farmers,
wealth appears a strong drive towards mixed farming. For Fulani animal producers, poverty
due to externalities such as droughts and animal diseases is a main drive towards mixed
farming. Another important factor shaping farming systems development appears to be land
scarcity due to population growth and periods of droughts.

In the reality of Burkina Faso, households recognisably corresponded to the described
farming systems and development pathways. The framework needs however some additional
comments.

The transition from one farming system to another can strongly be influenced by
policy measures and the research-extension-users system (Chapter 3). Crop-livestock
integration, the leading development model since colonial times (Massa and Madiéga, 1995;
Landais and Lhoste, 1990), and biases against mobile livestock producers, expressed since tax
collection became important (Bernus, 1990), both favour the LEIA mixed farming meodel
(Figure 4.3; Type 4) for all farmers. This model is based on integration of crop and animal
production by settled farm households. Research and extension, operating according to the
transfer of technology model (Chambers and Ghildyal, 1985) supply recommendations and
technical packages aiming at the development of all farming systems towards this unique
mixed farming system. Mixed farming is also favoured by the recent sustainability debate,
because it is supposed to minimise nutrient losses through adequate management of crop
residues and manure,

Lack of purchasing power at the level of the actual farm population prevents
widespread introduction of HEIA farming. The progressive farmers strategy (Chapter 3),
focusing on relatively well-endowed farmers (Rogers, 1985; Roling, 1985), and the
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application of the commodity strategy with respect to cotton production, could however lead
to the development of some mixed (Figure 4.3; Type 5) or specialised (Figure 4.3; Types 6A
and 6B) HEIA farming systems. Cotton sales may generate sufficient cash to purchase
external inputs needed for successful HEIA farming. HEIA farming systems need extension
services, credit facilities, infrastructure such as roads and markets, but also a distribution
network of inputs. Subsidics on inputs or graranteed prices for outputs can easily promote the
development of these farming systems and influence the choice of their products (Sissoko,
1998). When houscholds are hardly integrated in markets, their farming system depends less
on policy and is mainly shaped by farmers’ decisions.

Although the framework does not explicitly allow for reverse deveclopments, this
option should be included. When, for instance, world market prices for cotton decrease, mixed
farming based on this cash crop will probably temporarily shift towards mixed farming based
on food crops to guarantee survival of the houschold. When prices are restored the first
system may gain importance again. Another example is provided by the animal producers,
that settled in the South of Burkina Faso in the seventies and substantially reduced herd
mobility, Recently they took up transhumance again because grazing lands contracted due to
increased cropping in the rainy season. Baxter (1977) already noticed that households may
shift between classes as they loose or rebutld their herds through time. Mortimer and Tumer
(1993) point at the same dynamics when they state that “livestock ratios are indicators of
wealth, movement patterns and specialisation, sensitive to short-term dynamics in animal
ownership, responding to cycles of impoverishment and restocking, following periods of
drought-induced mortality or de-stocking™.

The framework does not include a time scale, because it is not deterministic:
developments can take place in all directions. The framework was constructed to increase
understanding of farming systems development. It succesfully represents the criteria that
shape discrete farming systems and the concepts and drives of the transition from one system
to another.
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5.1 The small ruminant subsector in Zoundwéogo province: household
financing restricts remuneration of animal production

Abstract

In Zoundwéogo province of Burkina Faso, West Aftica, sheep and goats are present in
high numbers and their population is growing at 3% annually. The exploitation rate of small
ruminant herds (sales, home consumption, presents) varies between 11 and 28 %, depending on
animal production systems and animat species. Farmers’ selling strategics depend on one hand
on animal species, sex and weight, and on the other hand on periodically varying cash
requirements. On the market, significant correlations were found between animal liveweight and
price for each species, and each sex within species per season. Prices were usually established on
the basis of observation rather than by weighing. If only meat production is taken into
consideration, selling time for an animal is not optimal. Not only are animals sold before
reaching adult liveweight, but also before generating the potential number of offspring in the
case of young females. At small ruminant markets, it could be observed that 56 % of the ewes
and 63 % of the does were sold at liveweights inferior to liveweight at first conception, and 95
% of all animals sold had not reached adult liveweight yet. Revenues from small ruminants
might be greatly improved when farmers could concentrate on animal production and have
viable alternatives for financing. Revenues could increase even more, when seasonality in prices
would be exploited through seasonal fattening and selling.

KEYWORDS: Burkina Faso, exploitation, marketing, small ruminants, motivation, selling
strategy, price negotiation, seasonality, animal weights, economic losses.

Introduction

The numbers of sheep and goats in Zoundwéogo province of Burkina Faso were 87000
and 81800, respectively in 1994 and both showed an annual growth of 3 % (DSAP, 1995). Small
ruminants are kept by Mossi farmers and by Fulani herdsmen. Both animal production systems
are extensive, based on grazing natural vegetation, with low input of labour, no supplementation
and only marginal veterinary care. Animals are kept for meat and manure production. Their
importance for rural households partly derives from their role as a source of cash for planned
and emergency expenses (Slingerland ef af., 1998; Bayer and Waters-Bayer, 1991). They also
play a role in maintaining social relations and are regularly slaughtered at religious and other
ceremonies (Breusers, 1996; Hofs et al., 1995;). Some Mossi households started a semi-
intensive sheep faftening unit, based on crop residues, supplemented with purchased agro-
industrial inputs like cotton seed cake. Such an unit can be operated within a household next to a
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traditional herd, the first as meat production unit, the latter to meet other demands.

Animal prices show strong seasonal patterns, with trends opposite to cereal prices. Under
conditions of cereal shortages, cereal prices go up. To finance the purchase of cereals, many
animals are offered for sale, and consequently animal prices drop. Seasonal prices also fluctuate
for rams that are needed for ceremonial slaughterings during Muslim feasts. In these periods
prices for rams increase considerably and some farmers fatten sheep specially for these
occasions. Prices not only fluctuate within years, but also between years because of fluctuations
in crop yields due to variations in rainfall or for instance grasshopper attacks.

Animal production from sheep and goats in these systems depends on preduction and
exploitation strategies of their livestock owners. The financing functions of small ruminants
seem to interfere with the objective to maximise revenues from the animal production sector. To
investigate this hypothesis, a monitoring study was executed to determine exploitation rates and
reproduction parameters of small ruminant herds in the different systems. Information on
motives for buying and selling, and on characteristics of sold animals was collected from
markets and slaughterhouses.

Methodology

A herd monitoring study (equal to small ruminants study from chapter 4) and a market
study were conducted. Data on slaughtering were collected from the Regional Animal
Production Service in Manga, the capital of Zoundwéogo province.

Herd monitoring study

From January to December 1994, 15 small ruminant flocks were followed from the
villages Katbo-Center and Kaibo Sud V5. Production, reproduction and exploitation data were
monitored. The sample included three goat and three sheep herds, managed by Mossi, and two
goat and three sheep herds; managed by Fulani, under extensive management conditions.
Additionally, four Mossi sheep herds kept under semi-intensive management conditions were
followed. Twice a month all herds were visited, non-pregnant animals were weighed and records
per animal were updated for births, mortality and expioitation {Elskamp, 1995; Van den Berg,
1994).

Market study

From September 1994 to September 1995, the principal markets for small ruminants in
Zoundwéogo province were surveyed at least once a month: Kaibo-Center, Nobéré and Manga.
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Some smaller markets were visited occasionally to verify certain trends: Gogo, Bilbalogo.

All animals offered on the market were tagged individually for the period that they were
on the market. All individuals offering animals for sale were interviewed on the animals’ age,
sex, species and breed, reasons for selling an animal at that moment and reasons for selecting
that specific animal, The sold animals were weighed when leaving the market with their new
owners, who were interviewed on the animal they bought, reasons for buying and animal prices.
Also the profession of the buyer was monitored.

Analysis of variance (ANOVA) and T-tests were used to evaluate the significance of the
factors sex and species with respect to animal weight and all three factors with respect to the
sales price. ANOV A was also used to evaluate possible significant differences in prices between
§€asons.

Slaughterhouse data

For 1994 and 1995, the numbers of animals that were officially slaughtered, were
collected at the Regional Animal Production Service per slaughterhouse: Manga, Nobéré, Bindé,
Guiba and Gogo. From these data the total number of animals slaughtered per month, per animal
species and per slaughterhouse was calculated,

RESULTS
Exploitation rates and reproductive performance of small raminants

Animals can leave a herd for various reasons. Mortality, thefts, etc. are considered
involuntary losses and do not contribute to exploitation or offtake. Exploitation is defined here
as all animals leaving the herd as a result of a decision of the farmer: sales, slaughtering for
home consumption, or presents to third parties. Offtake is defined as the maximum number of
animais that may leave a herd without reducing the (re)productive capacity of the existing herd.
In many studies offtake is considered equivalent to exploitation.

The monitoring study (Table 5.1.1) of goat herds revealed exploitation rates of 11 % for
Fulani and 19 % for Mossi herds. For Fulani herds, exploitation equalled sales, as home
consumption is not involved. Mossi did slaughter some animals for consumption during
cercmonies. For sheep, exploitation rates of 15 % for Fulani and 28 % for both extensively and
semi-intensively kept Mossi herds were found. Fulani did not consume sheep of their own herd,
but some animals were given away. Mossi also gave away some sheep and slaughtered some
during ceremonies. When exploitation is expressed as percentage of the total number of animals
in the herd, sheep are exploited more intensively than goats and Mossi herds more intensively
than Fulani herds.
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Table 5.1.1 Exploitation and reproduction data for Mossi and Fulani goat and sheep herds in
Kaibo Sud V35, 1994.

Production Offtake Sale Consumption Gifts Number of kids Sale/birth

system (%) %) (%) (%)  bom yearly per annually
reproductive female (%)

Mossi goats 19 14 4 1 1.24 29

Mossi sheep 28 18 5 5 1.03 41

Mossi sheep

fattening 28 21 4 3 0.95 56

Fulani goats 11 11 0 0 1.63 17

Fulani sheep 15 10 O 5 0.68 33

Source: Antenne Sahélienne, Monitoring Study (January-December 1994)

Exploitation can also be considered in relation to reproductive performance (Table 5.1.1).
Both, ewes and does kidded only once during the monitoring study, thus intervals between
parturitions were at least one year. First parturition took place at the age of 15 to 16 months. On
average 1.03 lamb and 1.24 kid were bom annually per female in the reproductive age class for
Mossi herds, against 0.68 lambs and 1.63 kids for Fulani herds. Herd dynamics, expressed in
sales as percentage of births, varied per system, being highest for the sheep fattening unit with
56 % and lowest for Fulani goat herds with 17 %. Again, sheep appeared to be most intensively
exploited, while Mossi exploited more intensively than Fulani.

Osheep female
&@sheep male
@ goat female
0 goat male

143

43.2

Figure 5.1.1 Sex and species of animals marketed (%)
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Characteristics of marketed animals

Breed, sex and species

The total population of small ruminants in the sample was 1579. Most animals were of
the Djallonké breed, with a few Bali Bali sheep and some animals of mixed races. Bali Bali is a
Sahelian breed, originating in the North of the country. Tt is imported into Zoundwéogo province
exclusively for fattening for Muslim feasts. These animals were left out when analysing the data
on animal weight and prices, as the adult weight of Bali Bali is considerable higher than of
Djallonké. Of the marketed Djallonké almost 75 % were male of which about 60 % were sheep
(Figure 5.1.1). Less than I % of the animals were castrated.

Animal weight

Normally, marketed animals are not weighed, but for the market study they were. The
average weights of animals presented on the market varied between 12.5 and 15.3 kg, depending
on species and sex (Table 5.1.2).

Table 5.1.2 Average weights for small ruminants per sex and species, for animals sold on
livestock markets in Zoundwéogo province.

Species and sex Number of animals Average weight (kg)  Standard deviation
Buck 352 12.5 5.35
Doe 133 153 g.42
Ram 575 14.7 7.08
Ewe 149 14,7 5.66

Source: Antenne Sahélienne, Livestock Market Survey (September 1994-September 1995)

Average weight was highest for castrated animals, 20.5 kg for sheep (n = 4) and 23.8 kg for
goats (n = 5), but these have not been included in the data in Table 5.1.2, as their contribution to
the sample was very small. A T-test showed that the average weight was 15 % higher for does
than for bucks, which was highly significant (P < 0.0005).

The liveweight of bought animals varied with respect to their destination (Figure 5.1.2).
Those sold in Ouagadougou (sO) and Guelwango (sG) were significantly heavier (p < 0.05) than
those to be slaughtered (s!). Those to be slaughtered at Tabaski (Ta) were the heaviest (p < 0.05)
as requested for this religious ceremony. For other ceremonies (C) like funerals significantly
smaller (p < 0.05) animals were selected. Slaughtering of animals at these specific occasions is
an obligation, but animal weight non-significant.
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Figure 5.1.2 Average animal weight (kg) at sale differentiated per destination
C = ceremony, sl = slaughter, sO = sold in Ouagadougou, sG = sold in Guelwongo,
Ta = Tabaski

The distribution of animals over weight classes in the market study showed that more
than half of the animals had liveweights below 15 kg (Table 5.1.3}. Only 1 % of all sheep sold
had liveweights equal to or exceeding 30 kg, while only 2.4 % of all sold goats had liveweights
equal to or exceeding 25 kg.

Tabie 5.1.3 Percentage of sold animals per weight class on markets in Zoundwéogo province.

Animal species and ~ Percentages of animals (%) in each liveweights class (kg)

animal sex 0-10kg 10.1-15 kg 15.1-20kg
Buck 34.0 429 17.9
Doe 225 40.7 255
Ram 24.3 354 245
Ewe 20.3 35.3 23.5

Source: Antenne Sahélienne, Livestock Market Survey (September 1994-September 1995)

Reasons for buying and selling

Mossi and Fulani women are not allowed to sell animals on the market, so they had to
ask a man as intermediary. The majority of the sellers were farmers, selling from their own herd
because they needed cash. At the market place, professional intermediaries assist in the
negotiation process for a small fee per animal. In total, 450 people were recorded as buyers
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during the survey period. Almost half of them were merchants, buying for further trade and 36
% were butchers.

B No reason
ESex

B Disease

R Wsight
|Age
B0ther

Figure 5.1.3 Reasons for selling specific animals

Vatious reasons were mentioned, for selling a specific animal (Figure 5.1.3). Some
people sold their oldest or heaviest animal, others one with a disease or poor reproductive
performance. The most important criterion appeared to be sex: males were more often selected
than fernales.

Many animals were sold to cover foreseen or unforeseen cash requirements. Throughout
the year animals were sold to buy cereals. In January and February it was the reason for only 11
% of the sales, because enough cereals were left from the last harvest. Between April and the
next harvest in September, it became the most important reason for sale (Figure 5.1.4).

In the rainy season, June-September, cash was needed for agricultural inputs. In each of
the months May and July, 7 % of both animal species was sold to buy agriciltural equipment
and improved seeds. In August, 8 % of goat sales was necessary to repay part of the loans used
to buy ploughs. .

In December, February and April, 9, 14 and 12 % of all sales was necessary to pay for
vaccination of cattle (Fulani). In September, 21 % of the sales of both sheep and goat was
necessary to pay school-related expenses; in October, this accounted for 8 % of all sales. Only
Mossi sent their children to school.

Unforeseen and emergency cash needs appeared related to medical care, ceremonies like
funerals and marriages of family members, but also to repair of means of transport, roofs of
houses, etc. Foreseeable high cash needs were related to religious ceremonies such as Christmas,
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Figure 5.1.4 Percentage of sheep and goats sold to buy cereals, April-September 1994

Prices

Sale prices, the outcome of negotiation, were determinated per head and not based on
weight. For sheep, average prices and average weights could not be differentiated between
sexes, For ewes and rams Eqn, | and 2, respectively describe the correlations (p < 0.05) between
prices (P) and liveweights (LW):

Ewe (N = 183) P=-1291 + 434 LW r=0.83 1]
Ram (N = 676) P=-1885+491 LW r=0.79 [2]

The slope is higher for rams. The price is identical at about 1! kg, beyond that rams are more
expensive,

For goats, average weight of does was significantly higher than of bucks (p < 0.05), as
was the average price (p < 0.05). For does and bucks Eqn. 3 and 4, respectively describe the
correlations (p < 0.05) between prices (P) and liveweights (LW):




Chapter 5 Section 5.1 99

Doe (N = 288) P=-979 +420 LW r=0.81 3]
Buck (N = 475) P=-1175+429 LW r=0.80 [4]

Both the slope and the intercept are similar. The price is identical at 24 kg, beyond that bucks are
more expensive, The higher prices for smaller does could be associated with their reproductive
value.

Seasonality

Average prices per kg liveweight were calculated per month for each combination of
animal species and sex, except for some months in which no monitoring took place (Table
5.1.4). ANOVA analysis showed that season contributed significantly (p<0.01) to price
differences for all categories. Prices were generally high in December and January, when all
farmers want o buy animals to invest earnings from sales of cereal surpluses, and low in August
and September, just before crop harvest.

Animal destination

Of the animals bought, 52 % were sold again and 34 % were slaughtered. Another 9 %
were bought by farmers with the revenues from the sale of cereals and cotton. Of the animals
sold again, 70 % were sold outside Zoundwéogo, in Po, possibly for export to Ghana or Ivory
Coast, and in Ouagadougou, the remainder in the province, in Kaibo, Gomboussougou, Manga,
Nobéré, Guelwango or elsewhere.

Animal breed, sex and species

Of all animals bought, 13.5 % was of mixed breed, most of which were bought to be sold
again. Animal destination varied between breeds: 30 % of local and 21 % of mixed breed were
slaughtered and 2 % of local and 5 % of mixed breed were used for breeding. For all ceremonies
other than Tabaski, only the local race was used,

Of all animals bought, 26 % was female. Males were more often bought to be used in
ceremonies especially Tabaski and funerals. Females (7%) were more ofien intended for
breeding.

Almost 50 % of the sheep and 40 % of the goats was destined for Quagadougou, for both
species about 30 % to be slaughtered and 65 % to be sold again. Only 2 % was used for
ceremonies, goats mostly for funerals and sheep for Tabaski.
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Slaughterhouse

Data for different slaughterhouses in Zoundwéogo province, as collected in the study, are
given in Table 5.1.5. The number of animals accounted for about 70 % of the nationally
registered number of slaughterings for the province. The number of goats slaughtered was about
five times as high as that of sheep.

Table 5.1.5 Average number of animals officially slaughtered monthly at slaughterhouses in five
villages in Zoundwéogo province in two years.

Year 1994 _ 1995

Village Sheep Goats Sheep Goats
Bindé 120 310 na. n.a.
Gogo 11 59 15 55
Guiba 19 122 13 101
Manga 64 441 34 439
Nobéré 14 129 20 110

Source: Direction Régionale de I’ Agriculture et des Resources Animales, Manga
n.a. = not available

Export and slaughtering data for Zoundwéogo province as a whole, are given in Table
5.1.6 (DSAP, 1995 and 1996).

Table 5.1.6 Export and slaughterings of sheep and goats for Zoundwéogo province (numbers)
for two years.

1994 1995
Animal species Export Slaughter Export Staughter
Goats 364 17469 262 15129
Sheep 322 3912 390 3065

Source: Direction des Statistiques Agro-Pastorates (DSAP), 1995 and 1996

Between 1994 and 1995 export of sheep increased with 21 % and of goat decreased with 28 % .
In both years, export of sheep was much more important than that of goats. For Zoundwéogo
province, sheep were preferably exported and goats were mostly slaughtered.
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Discussion

The importance of small ruminant sales for purchase of cereals and for agricultural
inputs, observed in the market study, is consistent with results reported (Bosma et al, 1992;
Debrah and Sissoko, 1990; Dumas and Raymond, 1975). The exploitation rates observed in the
monitoring study for goats, 11-19 % exploited and 11 - 14 % sold, arc rather low for Burkina
Faso. Dumas and Raymond (1975), for instance, studied flocks during the drought of the
seventies, when offtake, necessary to buy cereals, was high compared to years with normal
rainfall, They found offtake rates of 32 % for Mossi sheep, 38 % for Fulani sheep, 37 % for
Mossi goats and 43 % for Fulani goats. For Mossi, 53 % of their marketed small ruminants were
sold to purchase cereals and for Fulani 34 %. Data for Zoundwéogo and Nahouri provinces
(DEP, 1990) derived from just one interview with each of the animal owners in the sample, thus
depended entirely on farmers’ memory. Exploitation rates of 31.7 and 35.2 % were found for
sheep and goat respectively. These data were on average much higher than monitoring data
found in literature for neighbouring countries, such as 10-19 % sales for goat in Nigeria
(Bosman, 1995), 14.1 % sales and 16.6 % exploitation for goat in Mali (Bosma, 1992) and 10-
12 % sales and 19.3 % offtake for goat and 18.5-19.6 % sales and 26.8 % offtake for sheep in
Mali (Wilson, 1986). The results for sheep in the monitoring study were also somewhat lower
than in literature. In general, a relatively large proportion of the animals were given away or
consumed at home during ceremonies. Exact exploitation rates were therefore difficult to
establish in studies with large intervals between observation periods.

In a reproductive herd, only a few adult males are necessary for breeding. Therefore,
young (light) males can be sold without endangering the herd. Young rams were frequently
offered at the market, which resulted in relatively low prices. Adult rams had additional value
for religious ceremonies, which is reflected in the steep curve (Eqn. 2) representing the relation
between price and liveweight. Does and ewes were as much as possible kept for reproduction,
except when the animal had specific problems. As young ewes were thus offered at the market,
their prices were high relative to their weights. Adult ewes were generally viewed with suspicion
with respect to their health and reproductive performance, hence their low prices. For goats,
there was very little differentiation between the sexes as illustrated in Eqns. 3 and 4, When all
males in the herd had been sold already and morc cash was needed, healthy female were
occasionally sold. Hence, males represented more than 50 % of all animals marketed and these
males were generally younger and lighter than females. In the market study, only 1 % of all
sheep sold had a liveweight exceeding 30 kg while only 2.4 % of all goats sold exceeded 25 kg.

Can an optimum weight or age at sale be derived? An optimum can be expressed in
terms of animal growth depending on factors such as animal breed, feeding system, infection
with parasiles or any other diseases, climate and season, etc. (Carles, 1985; Provost, 1980), or in
terms of cash benefits depending on price differences between inputs (labour, drugs, feed) and
outputs {meat). Here we consider animal growth under prevailing management, without the use
of external inputs. For goals, the monitoring study showed a linear increase in weight till the age
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of 5.2 months, followed by a decline in growth rate. At that age males were about 14 kg and
females about 10 kg. For sheep, liveweight increased linearly till at least 6.4 months of age, at
liveweights of 18 kg for Mossi and 20 kg for Fulani herds, both under extensive management.
No data for older animals were recorded, but normally animals still increase in weight even
though at a lower rate. Hence, animals sold on the markets at average weights of 12.5 to 15.3 kg
{Table 5.1.2) were still in the linear growth phase.

Wilson (1986) found that average daily weight gain decreased after one year of age.
Asymplotic weights were attained in sheep at about 3 years and for goats at almost 4 years old.
It therefore seems economic to sell male animals when growth rates start declining between 1
and 3 years of age. Many authors found similar growth curves (Carles, 1985; Provost, 1980;
FAOQ, 1977)

For female animals weight at conception is an important parameter to determine whether
an animal is sold too early. In Mali, average weights at first conception were 16.6 kg for goats
and 22.8 for sheep, while conception did not take place below 10 kg for goats and 15 kg for
sheep (Wilson, 1986). Hence, on the market in Zoundwéogo, 63 % of the does and 56 % of the
ewes are sold before having reached the weight of possible first conception (Table 5.1.3). For
these animals all offspring is lost to the farmer that bred the animal and even lost to society
when the animal is slaughtered after sale. The practice of sales at low weights thus is associated
with serious financial losses to the animal production sector,

In Burkina Faso, the age at first parturition (birth) averaged from 13 (Damiba, 1989,
Pitroipa, 1983; Bourzat, 1979) to 16.6 months (Nianogo,1990) for Mossi sheep, from 12
(Damiba, 1985) 1o 15 months (Bourzat, 1979) for Fulani sheep and 13 months (Bourzat, 1979)
on average for Fulani goats. The results of the monitoring study were within these ranges.

Prices

In Burkina Faso, statistics are regularly collected for 11 livestock markets at national
level, none, however, in Zoundwéogo province. For rams a standard of 30 kg liveweight is used
to evaluate prices for fattened animals. For 1995, market prices varied between 8400 and 15000
FCFA', with an average of 12190 (DSAP, 1996). For rams of 30 kg, the equation derived from
the market study results in a price of 12835 FCFA, comparable to the national average. For
bucks, a standard of 25 kg liveweight is used. For 1995 prices varied between 6700 and 11900
FCFA with an average of 9218 (DSAP, 1996). For a buck of 25 kg, the equation derived from
the market study results in a price of 9544 FCFA, also compgarable to the national average. This
suggests that the cormrelation between animal liveweight and prices derived from the
Zoundwéogo markets may also be applied to other small ruminant markets in Burkina.

! FCFA = Franc de la Communauté Financiére Africaine
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Estimated opportunity costs

Losses due to premature sales comprise elements of production (meat) and of
reproduction (offspring). The correlation functions between liveweight and prices show that | kg
liveweight represents values of 429 and 491 FCFA for bucks and rams, respectively. Average
weights of bucks and rams at sale on the market were 12.5 and 14.7 kg (Table 5.1.2). Putting
these weights in eqn. 2 and eqn. 4, they represent 4188 FCFA and 5333 FCFA for rams and
bucks, respectively. When the animals would have been sold at adult weight, 30 kg for rams and
25 kg for bucks, 12845 FCFA would have been generated for rams and 9550 FCFA for bucks.
The loss incurred per average ram and buck animal sold is thus 7512 and 5362 FCFA,
respectively,

The loss in offspring can only be calculated in numbers. The age of female animals at
first parturition is about 1.5 years, 95 % of all females in the herd are younger than 6 years
(DSAP, 1992), and the interpartum interval is about one year (DEP, 1990; DSAP, 1992).
Therefore, for each ewe or doe sold before first parturition, about 6 parturitions are foregone. For
Mossi ewes, with an average of 1.03 lambs per parturition (Table 5.1.1) this is equivalent to 6.2
lambs. For Fulani does, with 1.63 kids per parturition (Table 5.1.1), 9.8 kids are foregone.
Taking into account the fraction of femnales that is prematurely sold, the loss in offspring per 100
does or ewes equals 617 kids (63 x 9.8) and 347 lambs (56 x 6.2). Foregone revenues will be
even higher when second generation offspring would be taken into account.

Losses can also be incurred due to the choice of the period of sale. Prices varied from 262
1o 447 FCEA/kg for ewes, 280 to 616 FCFA/kg for rams, 274 to 581 FCFA/kg for does and 275
to 519 FCFA/kg for bucks (Table 5.1.4). Selling at the month with highest prices means
doubling the revenues. Unfortunately, sales for financing can mostly not be optimally timed.
Financing to buy cereals in August and September, the period with the lowest prices for animals
due to the large supply, is necessary. On the other hand, fattening of rams can be planned with
respect to Muslim feasts and fattening of other animals can also be planned with respect to a sale
date with highest prices. When these animals are not needed for emergency financing, they can
generate attractive revenues thanks to this planning.

Losses for the livestock sector due to the role of animals for financing are thus threefold
{meat production, offspring, seasonality) and very substantial. Daily wages for farm labour are
between 500 and 1000 FCFA depending on seasonal demands. Foregone income due to
premature sales of livestock represent the value of between 20 and 25 days of work.

Conclusion
Both, Mossi farmers and Fulani herdsmen, use small ruminants as assets that are easily

convertible in cash. Their selling strategy is based on choice of animal and periodic cash needs.
For goats, males are sold first, preferably at one year of age. Does are only sold when all
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available bucks have left the herd or when they suffer from a reproduction or health problem.
Therefore, does are older and heavier at sale than bucks, Goats are seldom slaughtered for home
consumption, but sold to butchers and only seldomly exported. For sheep, the situation is more
complex because of their importance for certain religious and other ceremonies. Fattening of
sheep, especially Bali Bali, takes place for sales around Muslim holidays. Preferably males, as
heavy as possible, are sold, either on local markets or for export. Ewes arc only sold when
infertile or sick. Sheep are regularly slaughtered for home consumption during ceremonies.
Sheep are exploited more intensively than goats.

Both, Mossi and Fulani, sell small ruminants in the rainy season to buy cereals. Fulani,
keeping large herds of cattle, also scll small ruminants to gencrate cash to pay for their
vaccinations, Mossi sell at particular periods to buy agricultural inputs and pay for school
expenses for their children. Emergency cash needs for medical care or funerals are also covered
by selling small ruminants. Mossi exploit their small ruminants more intensively than Fulani.

The market system is based on expert judgement to visually estimate an animal’s value.
For both, sheep and goats, the market data showed highly significant correlations between
animal liveweight and animal price per scx. Weighing of animals scems not necessary as
consistent prices per kg can be reached without. Professional buyers, buichers and merchants,
select animals on the basis of their final destination: Heavy ones for sale, small ones for
slaughtering. Farmers offer the number and type of animals they consider sufficient to generate
the necessary money.,

The market study showed that most female animals are sold before their productive life
started or was finished. Also many animals were sold at very low liveweights, thus while still
growing. Finally, sales of animals appeared io be seasonal, leading to low prices. These three
factors lead to considerable financial losses for the livestock sector. Apparently, small ruminants
are so important for financing that animal production optima are not reached. It is therefore
highly recommended to policy makers to provide altematives for financing in rural areas to
increase meat production from small ruminants.




5.2 Animal production and rural financing: the case of Zoundwéogo
province, Burkina Faso

Abstract

Almost 90 % of the population of Burkina Faso live in rural areas and depend on farming
for their livelihood, and livestock is of great economic importance for rural households. In
Burkina Faso, as in so many other developing countries, rural banking services do not function
properly. Due to social inhibitions monetary saving is difficult and often absent, and due to
technical and psychological inhibitions saving through formal financial institutions hardly exists.
These inhibitions are illustrated for Zoundwéogo province in Burkina Faso, where despite
numerous cfforts, rural banking services have failed. Particularly in the Sahel, where households
are confronted with unpredictable rainfall and hence the risk of crop failure, there is a need fo
deal with temporary crop surpluses and shortages. Rural households seek alternative ways to
finance their foreseen and unforeseen needs. A rural financing multiple criteria matrix has been
developed to evaluate and compare the alternatives. Livestock rearing proves to be the most
interesting alternative because of its accessibility, security, liquidity and profitability. In the
future it should be necessary and useful to quantify this function of animal production to allow it
to be compared to other benefits of livestock. The rural financing multiple criteria matrix may
prove to be useful in assessing different methods to finance the needs of rural houscholds.

Introduction

Almost 90 % of the population of Burkina Faso live in rural areas and are economically
dependent on agriculture and hence rural development is placed high on the policy agenda of the
national government. To stimulate rural development a financial market is necessary, both to
absorb and invest savings and to provide loans. The absence of formal financial markets such as
banking institutions will force the rural population to seek informal alternatives (Bosman and
Moll, 1995). In Burkina Faso, as in other Sub-Saharan countrics, livestock functions as an
alternative to formal financial markets (Bosman and Moll, 1995; Toulmin, 1953).

This paper will seek answers to the following questions for Zoundwéogo province in
Burkina Faso: (i) why are rural banking facilities not functioning; (ii) which alternatives are
available; (iii) is livestock rearing the most interesting alternative with respect to saving and
financing; and (iv) and if so why?

Animal production by rural households will be highlighted and formal financial markets
will be evaluated. Alternatives for financing, used by rural households will be discussed and
compared with respect to their accessibility, security, liquidity and profitability by means of a
rural financing multiple criteria matrix.
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Table 5.2.1 Studies executed in Zoundwéogo province in the framework of the research programme
“Management of Natural Resources in the Sahel”.

Study Characteristics  Research  Period Methodology Sample
sites
Farm Inventory of Yakin 1993-1996 Interviews with 159 households
€conomics household Barcé every dry and  farmers and 90 households
activities and Katbo Sud rainy season measurements 62 houscholds
available V5 of inputs and
resources outputs
Markets Inventory of Kaibo 1994-1995 Interview with  ca. 450 buyers
reasons for Gogo twice amonth ecachbuyerand and sellers
selling small Bilbalogo every market  seller
rumninants Nobéré during one
year
Inventory of Idem Idem Measurements  ca. 1500
market prices and observation animals
and their of each animal
relations with
season and/or
animal
characteristics
Formal Inventory of all  Zound- 1994 Literature
financial formal financial wéogo review and
institutions institutions in interviews with
(FFI) the province key persons
Financial Manga
evaluation of Bilbalogo 1994 Analysis of 1 CECCand 2
CECC and Nobéré financial COOPECs
COOPEC administration
Evaluation of Bilbalogo
clients’ Nobéré 1994 Interviews with 50 clients
appreciation of  Kaibo clients
COOPEC Gombous
sougou
Informal Inventory of Kaibo Sud 1994 Interviews with 10 Mossi and
financial farmers Vs September- heads of 10 Fulani
markets alternatives for December households and  households
(IFM) financing and one of their
their wives

appreciation of
each option
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Since 1992, Wageningen Agricultural University, the Netherlands, and the University of
Cuagadougou, Burkina Faso, work together in the context of the research project “Management
of Natural Resources in the Sahel”. The project operates in Sanmatenga and Zoundwéogo
provinces in Burkina Faso. Senior research staff and students participating in the project have
conducted field studies from which information, in particular on Zoundwéogo province, has
been derived for this paper (Table 5.2.1). In addition to field data, this paper also draws on a
number of studies which have been published ¢lsewhere.

The position of livestock in farming

In developing countries livestock performs several roles for rural households. Milk and
meat are the most important products. Livestock also enhances cropping activities with manure
and animal draught power and play a role in social and cultural life (Mclntire et al., 1992). In
Sahelian countries which are characterised by erratic rainfall, livestock often serve to absorb
grain surpluses and to compensate grain deficits (Bayer and Waters-Bayer, 1991).

On the Central Plateau of Burkina Faso, both Fulani livestock owners and Mossi
farmers, increasingly show a tendency towards mixed farming. Due to population growth at a
national rate of 2.7 % per year between 1985 and 1994 (World Bank, 1996) pressurc on
croplands has increased (MclIntire et al, 1992; Bayer and Waters-Bayer, 1991). The decline of
fallow leads to an increasing need for manure to restore soil fertility in the fields. The
availability of crop residues for crop cultivators increases. The use of animal traction in land
preparation can raise crop vields. It has thus become advantageous for crop growing farmers to
own cattle. When farmers grow cash crops, especially cotton, the revenues are generally
invested in cattle (Lallemand, 1977). For Fulani herdsmen the grazing area has decreased both in
quantity and in quality. Tn order to have access to crop residues, Fulani households have to take
up crop cultivation. Cropping is also practised as a device to claim a portion of land (McIntire ef
al., 1992). Fulani especially took up crop cultivation when their herds became too small to
support their families. Herd size may have decreased due 1o animal diseases or severe droughts.
In this view, Fulani are supposed to convert crop surpluses into livestock as fast as possible in
order to reconstitute their herds (Adamou, 1991; Cissé, 1980). Also, during the droughts of the
1970s and 1980s, herds were approprialed by crop growing farmers because the balance between
grain and livestock prices was advantageous for the crop producers (Mclntire et al,, 1992), For
both groups, diversification of production is a strategy to cope with climatic and political risks
(Toulmin, 1993; Bayer and Waters-Bayer, 1991; Cissé, 1980). However, in Burkina Faso, some
specialisation takes place in the form of sheep or oxen fattening. These practices serve
commercial meat production. Commercial milk production around cities has also started.

In Burkina Faso, 70 % of all ruminants are owned by the two mentioned ethnic groups,
Fulani herdsmen and Mossi farmers (ENEC, 1990). In the Sudan zone, in which Zoundwéogo
province is located, the number of livestock has increased substantially since the 1970s. During
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the last twenty years, the number of cattle has doubled and the number of small ruminants even
quadrupled (IEMVT, 1991). Small ruminants with their short life cycles were used to rapidly
reconstitute the herds that had been decimated during the 1972 and 1973 droughts (Adamou,
1991). Population growth resulting from the increase of the local population and immigration
from other areas of Burkina Faso, has been accompanied by an increase in livestock numbers in
Zoundwéogo province. The sedentarisation of former transhumant Fulani families with their
herds coming from the North of the country has contributed to the increase of livestock in the
south of the country.

Livestock density in the rural areas of Burkina Faso is high. For Zoundwéogo province
livestock density increased from 29.3 TLU km™ in 1988 to 33.3 TLU km™ in 1995. Due to a
population growth of 2.2 % yearly (INSD, 1989), average livestock numbers per capita
remained 0.6 for cattle, 0.5 for sheep and 0.5 for goats (ENEC, 1990). Total numbers of cattle,
goats and sheep in 1995 (Table 5.2.2) were calculated from the ENEC figures (1990) by
multiplying them with their annual growth rates (DSAP, 1996a).

Table 5.2.2. Livestock dynamics in Zoundwéogo province.

Species 1988' (x 10) Annual growth' (%) 19957 (x 10%)
Cattle 101 2 114
Sheep 75 3 90
Goats 72 3 84
Donkeys 12 2 14
TLU® 101 115

VENEC, 1990 2 DSAP/MARA, 1996a ° Tropical Livestock Unit (250 kg)

Fulani herdsmen who are traditionally dependent on animat production only, own 65 %
of all cattle in the province. Seventy per cent of these cattle is present in herds containing over
40 head per household. Fulani women sell the milk of the cows and can freely spend their
revenues thus obtained. Small ruminants and cattle are sold by Fulani men for family and
personal expenditures. As Fulani cultivate only small areas they are obliged to sell animals or
milk to buy grain every vear.

Mossi farmers, who are traditional cereal growers, own 63 and 72 % of the total number
of sheep and goats in the province respectively. Both the ENEC survey (1990) and the farm
economics study (Table 5.2.1} held by the project showed that most of the herds of cattle, sheep
and goats kept by Mossi farmers consisted of less than ten animals per household. Most
households keep small ruminants only or a mixture of small ruminants and cattle (Table 5.2.3).
The larger the household, the larger the number of cattle ‘and small ruminants kept, particularly
sheep. There is also a positive relation between the number of livestock kept and area cropped
(DSAP, 1996b).




Chapter 5 Section 5.2 111

Table 5.2.3 Percentages of households (hh) by type of ruminants kept*.

Village in Number of hh with cattle  hh with small hh with both (%)
Zoundwéogo  houscholds only (%a) ruminants only (%)

Barcé' 99 8 26 .53

Yakin' 173 9 31 40

Kaibo V5' 63 19 13 62

Kambo® 115 4 50 36

Quda' 157 1 45 31

' Data from farm study (1992)

? Data from additional inventery (1993)
*The remainder hh without ruminant livestock

Mossi use their cattle mostly to support crop production by using draught power,
obtaining manure or both. The percentages of households with donkey or bullock traction can be
found in Table 5.2.4.

Table 5.2.4 Percentages of houscholds in Zoundwéogo villages with animal traction®.

Village Number of households  Percentage of households with animal traction
Bullocks Donkeys
Barcé' 29 45 76
Yakin' 25 40 56
Kaibo V5' 25 52 32
Kambo® 115 36 58
Ouda® 157 18 56
Centre-Sud’ 38 41
" Data from farm study (1992)

? Data from additional inventory {1993)

* Data from a national survey executed in 1993 by DSAP/MARA (1996b); Centre-Sud covers
three provinces: Bazega, Nahouri and Zoundwéogo

* Some hh have both species

The development of animal traction is impressive as in 1991 there were 54 % more ploughs and
52 % more draught oxen than in 1985. Transport with animals, especially carts drawn by
donkeys increased in the same period about threefold (PDI/Z, 1993). The results from the farm
economics study (Table 5.2.1) are similar to the findings of ENEC (1990} and DSAP (1996a)
for the whole province.

The use of livestock dung to fertilise the fields has become important. This can be
illustrated by the fact that in 1991, 12 % of all farming households had constructed one or more
manure pits in Zoundwéogo province. The total number of pits increased from 258 in 1984 to
4900 in 1993 (PDI/Z, 1993). Aiso all farmers interviewed with respect to their saving behaviour
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mentioned manure as an important benefit of livestock (IFM and FFI studies cf. Table 5.2.1).

Livestock is also known to play an important role in social and cultural life. For the
Fulani, cattle are very much part of their life, but for Mossi farmers they fulfil important social
functions as well, Sheep are sacrificed during Muslim ceremonies but may also be slaughtered at
marriages and funerals. Imbs (1987) found that within one year, 52 % of the goats and 30 % of
the sheep of 19 households in the Mossi village of Kumtaabo were consumed at fiunerals or
other ceremonies. In some societies in Burkina Faso the possession of horses is the exclusive
right of chiefs and is thereby directly linked to power and social rank. Presents of animals are
important when establishing or maintaining relations between individuals, families, villages and
even ethnic groups (Breusers, 1996).

The market study conducted by the project (Section 5.1) showed that small ruminants are
sold only when either the animal has a low performance or the owner needs money or both. For
female small ruminants found on the market, 25 % appeared to be sold because they were ill, 21
% because they were old and another 20 % because they were infertile. In each of the months of
May, June and July (1995) 10 % of the marketed animals were sold to generate money to buy
agricultural inputs. More than 20 % of the small ruminants offered on the market in September
were sold to raise money for the payment of school fees. Other reasons for selling livestock were
to buy medicine and to make contributions to ceremonies. From May to September 35 % to 55
% of the marketed sheep were sold to buy cereals. These figures prove that small ruminants
fulfil a security and financing function.

The present section showed the importance of livestock for farm households in Burkina
Faso and in Zoundwéogo province in particular, In the next section an evaluation of financial
markets in Burkina Faso, and in Zoundwéogo province, will be presented. The data of both
sections combined will show that the importance of livestock is related to poor functioning
financial markets and explain why financing through livestock plays such a crucial role in the
province.

Rural financial markets in Burkina Faso

Burkina Faso has been struggling with the immensely complicated task to finance rural
development. Complicated, because there hardly exists any form of infrastructure, such as
formal rural financial institutions in this country.

A rural financial market consists of relationships between buyers and sellers of financial
assets who are active in rural economies. The relationships are based on transactions that include
borrowing, lending and transfer of ownership of financial assets (Von Pitschke et al., 1988).

In Burkina Faso, two systemns of formal rural financing developed independently: the
commercial banks and the Decentralised Financial Systems (DFS) (Kaboré, 1994). The
commercial banks will be discussed for Burkina in general. With respect to formal DFS a study
was undertaken for Zoundwéogo province (FFI study Table 5.2.1).




Chapter 5 Section 5.2 113

Commercial banks

When commercial banks operate in the agricultural sector, they preferably do so by
granting consortium loans to organisations that cover production, industrial transformation and
commercialisation of a certain product. Examples of such organisations in Burkina Faso are
Société Burkinabé des Fibres Textiles (SOFITEX) for cotton and Société Sucriére de la Comoé
(SOSUCO) for sugar (Bosch er al.,, 1994). Between 1975 and 1983 only 5 % of total bank
credits were allocated to the agricultural sector (Slangen, 1986).

Banking institutions in Burkina Faso attach relatively little importance to participating in
rural financial markets. The management of small accounts is too costly and clients often cannot
be given loans because they have no collateral. Tn addition, the low literacy level of potential
clients complicates access to these institutions. Bank representatives are not sufficiently present
in rural areas which makes regular use of these institutions almost impossible (Kaboré et al.,
1995; Lelart, 1992). This situation is characterised by Chanard (quoted in Lelart, 1992) as
technical inhibition.

To strengthen bonds of solidarity, monetary surpluses earned by the rural population are
mostly distributed among relatives or fellow villagers. Lallemand (1977) describes a specific
case of the spending pattem of youngsters retumning to their Mossi village after having worked
abroad. They spent their money immediately on consumption goods and presents for relatives
and friends. Society stimulates them to do so, rather than invest or save money. Stability of
Mossi society is based on a certain hierarchy in age and possessions. The concern with
maintaining egalitarian relations in West-Africa and in Mossi communities in particular has
been pointed out by several authors (Kohler, 1971). The youngsters who have retumed are a
potential danger to this stability until they have spent all their money and have reintegrated into
society resuming their normal status. Very little money is thus left for saving in formal financial
institutions. This situation is characterised by Chanard (quoted in Leclart, 1992) as social
inhibition.

In 1993, several banks, amongst which the Bangue Nationale de Développement (BND)
in Burkina Faso, were closed. Consequently, many clients lost all their savings overnight (Bosch
et al, 1994). In January 1994, the Franc de la Communauté Financiére Afvicaine (FCFA) was
devaluated against the French Franc (FF) and the purchasing power of savings was reduced with
about 30 %. These events cause rural savers to have strong doubts about the security of their
money in the hands of formal financial institutions, which receive their instructions from the
urban centres, such as Ouagadougou. People also doubt the reliability of the so-called "bank-
secret", which guarantees that no one has access to information concerning the client’s account
and his financial transactions. Many financial institutes have in the past lost people’s confidence
due to incompetent and sometimes even criminal management of their funds. Chanard (quoted
m Lelart, 1992) calls this lack of confidence psychological inhibition.

The three mentioned inhibitions contribute to the fact that many banking institutions in
Burkina Faso play a minor role in rural development.
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Decentralised Financial Systems in Zoundwéogo province

Decentralised financial systems are different from central banks in that they do not have
central headquarters in the capital. Each region has its own institutions which are not necessarily
present in other parts of the country, Many decentralised financial systems have no formal
status.

In Zoundwéogo province, the experience with formal banking programs has not been
very positive. Most financial institutions that entered the rural market were subsidised by the
government or a donor agency. Their activities were entirely focused on the provision of loans.
These institutions have proven not to be sustainable. When sponsors withdrew their
contributions, activities also ceased, mainly due to the low repayment levels.

SOFITEX, for instance, provided loans to farmers growing cotton through the Caisse
Nationale du Crédit Agricole (CNCA). CNCA, established in 1980, was the only development
bank in Burkina Faso to provide financial services in rural areas. It provided credits to village
groups, but withdrew when repayment levels dropped to 54 % in the 1985/86 season. In
Zoundwéogo province, farmers growing cotion are mostly found in the villages established
under the Autorité des Aménagements des Vallées des Voltas' (AVV) program. When CNCA
withdrew, SOFITEX had to rely on the Centre Régional de Promotion Agro-Pastorale (CRPA)
in Manga to facilitate the provision and recuperation of loans. Consequently, many loans could
not be recovered, as neither farmers nor extension workers felt responsible for repayment of
loans as the loan provider, CNCA, was no longer present.

In 1989, a Cellule d'Epargne, Crédit et Commercialisation (CECC) was created as part
of the Projet de Développement Intégré au Zoundwéogo® (PDI/Z) in Manga, the capital of
Zoundwéogo province. CECC provides credit and saving facilities to the population of the
province. Between 1992 and 1995 CECC created five saving institutions, Coopératives
d'Epargne et de Credit (COOPEC), in villages in the province,

Saving

There are three main reasons why people become clients of DFS's in Burkina Faso: (i)
security, (ii) accessibility and (iii) easc with which membership can be acquired (Bosch et al.,
1994).

In the FFI clients study conducted in Zoundwéogo province, securify was mentioned by
66 % of the clients as an important advantage of saving at the COOPEC. People want their
savings to be safe. At COOPEC and CECC unauthorised access to one’s account is prohibited

and the money is save from destruction by fire, termites, etc. Security very much depends on
confidence and, therefore, it is important that clients know the other members and those who are

tesponsible for handling their funds. For COOPECs a member must be represented by a
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Commercial banks

When commercial banks operate in the agricultural sector, they preferably do so by
granting consortium loans to organisations that cover production, industrial transformation and
commercialisation of a certain product. Examples of such organisations in Burkina Faso are
Saciété Burkinabé des Fibres Textiles (SOFITEX) for cotton and Société Sucriére de la Comoé
(SOSUCO) for sugar (Bosch et al., 1994). Between 1975 and 1983 only 5 % of total bank
credits were allocated to the agricultural sector (Slangen, 1986).

Banking institutions in Burkina Faso attach relatively little importance to participating in
rural financial markets. The management of small accounts is too costly and clients often cannot
be given loans because they have no collateral. In addition, the low literacy level of potential
clients complicates access to these institutions. Bank representatives are not sufficiently present
in rural areas which makes regular use of these institutions almost impossible (Kaboré et al.,
1995; Lelart, 1992). This situation is characterised by Chanard (quoted in Lelart, 1992) as
technical inhibition.

To strengthen bonds of solidarity, monetary surpluses earned by the rural population are
mostly distributed among relatives or fellow villagers. Lallemand (1977) describes a specific
case of the spending patiern of youngsters returning to their Mossi village after having worked
abroad. They spent their money immediately on consumption goods and presents for relatives
and friends. Society stimulates them to do so, rather than invest or save money. Stability of
Mossi society is based on a certain hierarchy in age and possessions. The concem with
maintaining egalitarian relations in West-Africa and in Mossi communities in particular has
been pointed out by several authors (Kohler, 1971). The youngsters who have returned are a
potential danger to this stability until they have spent all their money and have reintegrated into
society resuming their normal status. Very little money is thus left for saving in formal financial
institutions. This situation is characterised by Chanard (quoted in Lelart, 1992} as social
inhibition.

In 1993, several banks, amongst which the Bungue Nationale de Développement (BND)
in Burkina Faso, were closed. Consequently, many clients lost all their savings overnight (Bosch
et al., 1994). In January 1994, the Franc de la Communauté Financiére Africaine (FCFA) was
devaluated against the French Franc (FF) and the purchasing power of savings was reduced with
about 30 %. These events cause rural savers to have strong doubts about the security of their
money in the hands of formal financial institutions, which receive their instructions from the
urban centres, such as Ouagadougou. People also doubt the reliability of the so-called "bank-
secret”, which guarantees that no one has access to information concerning the client’s account
and his financial transactions. Many financial institutes have in the past lost people’s confidence
due to incompetent and sometimes even criminal management of their funds. Chanard (quoted
in Lelart, 1992) calls this lack of confidence psychological inhibition.

The three mentioned inhibitions contribute to the fact that many banking institutions in
Burkina Faso play a minor role in rural development,
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Decentralised Financial Systems in Zoundwéogo province

Decentralised financial systems are different from central banks in that they do not have
central headquarters in the capital. Each region has its own institutions which are not necessarily
present in other parts of the country. Many decentralised financial systems have no formal
status.

In Zoundwéogo province, the experience with formal banking programs has not been
very positive. Most financial institutions that entered the rural market were subsidised by the
government or a donor agency. Their activities were entirely focused on the provision of loans.
These institutions have proven not to be sustainable. When sponsors withdrew their
contributions, activities also ceased, mainly due to the low repayment levels.

SOFITEX, for instance, provided loans to farmers growing cotton through the Caisse
Nationale du Crédit Agricole (CNCA). CNCA, established in 1980, was the only development
bank in Burkina Faso to provide financial services in rural areas. It provided credits to village
groups, but withdrew when repayment levels dropped to 54 % in the 1985/86 season. In
Zoundwéogo province, farmers growing cotton are mostly found in the villages established
under the Autorité des Aménagements des Vallées des Voltas' (AVV) program. When CNCA
withdrew, SOFITEX had to rely on the Centre Régional de Promotion Agro-Fastorale (CRPA)
in Manga to facilitate the provision and recuperation of loans. Consequently, many loans could
not be recovered, as neither farmers nor extension workers felt responsible for repayment of
Joans as the loan provider, CNCA, was no longer present.

In 1989, a Cellule d'Epargne, Crédit et Commercialisation (CECC) was created as part
of the Projet de Développement Intégré au Zoundwéogo® (PDI/Z) in Manga, the capital of
Zoundwéogo province. CECC provides credit and saving facilities to the population of the
province. Between 1992 and 1995 CECC created five saving institutions, Coopératives
d'Epargne et de Crédit (COOPEC), in villages in the province.

Saving

There are three main reasons why people become clients of DFS's in Burkina Faso: (i)
security, (i) accessibility and (iii) ease with which membership can be acquired (Bosch et af.,
1994).

In the FFI clients study conducted in Zoundwéogo province, security was mentioned by
66 % of the clients as an important advantage of saving at the COOPEC. People want their
savings to be safe. At COOPEC and CECC unauthorised access to one’s account is prohibited
and the money is save from destruction by fire, termites, etc. Security very much depends on
confidence and, therefore, it is important that clients know the other members and those who are
responsible for handling their funds. For COOPECs a member must be represented by a

! AVV = a settlement scheme cattied out in the Volta river valley after control of river blindness
? PDI/Z = An integrated rural development project in Zoundwéogo province, financed by the Netherlands
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president of a village group, live in the department in which the COOPEC has its office and
have the Burkinabé nationality. This guarantces that members know each other.

Accessibility appeared another important consideration for people to become members of
DFS's. In general, people in the rural areas have very few transportation facilities thus a DFS
must not be too far from their homes. For the COOPEC in Bilbalogo (Figure 5.2.1), 34 out of 50
members lived in the village itself and 20 out of these 34 members even lived in the direct
neighbourhood of the COOPEC. In Nobéré (Figurc 5.2.1), which lies close to the only tarmac
road in the province, most members live within five kilometers from the COOPEC. Here,
accessibility appears to be closely related to distance.

Finally, membership must be easy. Irrespective of gender, age and ethnic background,
people must be allowed to become a member (Soulama and Zett, 1994). It must also be .
inexpensive to become a member. The study showed that it is the case with the COOPECs and
CECC in Manga. Members must pay 1000 F CFA® for individuals and 3000 FCFA for groups,
which is refunded when the account is closed. Furthermore, a non-refundable entrance fee of
300 FCFA must be paid to obtain a membership card and an annual contribution of 200 FCFA
for the administration costs. The minimum deposit is 200 FCFA.

The COOPECs are open on all market days, and deposits can always be made between
6.00 a.m. and 3.00 p.m. The ease with which money can be withdrawn from one’s account was
mentioned by 15 % of the clients as an advantage of saving at a COOPEC. The low transaction
time is one of its most appreciated characteristics.

Savers at CECC of Manga consist mainly of village groups. About 329 account holders
of which 236 village groups and only 21 individuals possessed a savings account at CECC in
Manga in December 1994, with total savings amounting to 86 million FCFA. Individuals appear
to deposit income from small trade and from sale of vegetables (egg plant, hibiscus, etc.).
Village groups deposit income from communal enterprises like the exploitation of a mill,
income of a grain bank, income from sales of the harvest of communal fields, etc. Village mills,
grainbanks, water pumps, etc. are ofien installed in a village on the condition that a bank
account is opened in which the villagers regularly deposit money for repairs and also for the
replacement of the goods after technical obsolescence.

The value of deposits on saving accounts does not increase with time: as no interest is
given so far. As a result, immediate monetary benefits from saving are absent. In fact the net
value of the deposits decreases due to inflation.

Borrowing

Loans can only be acquired in the town of Manga. CECC applies the concept of moral
guarantee. It forces village groups to repay their loans, even when some individual group
members do not. When a village group does not repay, it looses its moral guarantee and thereby
any future access to loans for any of its members. For the villagers, however, the advantage of

* Franc de la Communauté Financiére Africaine, 100 FCFA =1 FF = US$ 0.2
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this concept is that even those without any personal possessions can get a loan if they are part of
a group that has been accepted by CECC.
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Figure 5.2.1: Zoundwéogo province with the studied villages

CRPA* helps village groups to write a credit request and provides the agricultural inputs
.and equipment while CECC judges the requests, provides the loans and is responsible for debt
recovery. Due fo the conditions on loans set out below, village groups dominate borrowing
activities.

Four types of credit are available at CECC in Manga. These are for (i) financing the
activitics of male groups and collective economic enterprises such as mills, grain banks, shops,

* CRPA = Centre Régional de Promotion Agro-pastorale
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(ii) female groups engaged in processing of agricultural produce, (iii) purchasing agricultural
inputs, and (iv) financing small enterprises for individuals only.

Only clients without debts are considered for loans. Village groups must have a savings
account at CECC or a COOPEC on which at least 10 % of the sum applied for is deposited. An
atinual interest rate of 12 % is charged. For loans to individuals, annual interest rates are 15 %
and the applicant must submit a written application accompanied by a feasibility study on the
profitability of the activity. One must have a legal pledge of 150 % of the amount applied for
and a deposit of 25 % of the desired loan. The deposit must be placed at least six months prior to
the loan application.

Viability of CECC and the COOPECs

With the existing conditions, loans may be provided that are several times higher than the
savings held by the applicant. After repayment of the loan, the client generally spends the
remaining benefit immediately, not depositing additional money in his account (Bosch ef al.,
1994). The data presented in the rest of this paragraph results from the IFF evaluation study on
CECC and the COOPECs (Table 5.2.1).

For CECC in Manga, about 50 % of the women’s saving groups showed a balance of less
than 10,000 FCFA a year in April 1995. About 80 % of the total of 213 saving groups showed a
balance smaller than 50,000 FCFA a year. Of the 50 saving groups in Bilbalogo, 68 % of the
men and 74 % of the women had a balance of less then 10,000 FCFA. For the 140 saving groups
in Nobéré these figures were 81 and 66 % for men and women, respectively. These figures show
that both CECC and the COOPECSs reach many groups and individuals, each with only a very
small contribution to the total savings volume. Although CECC recovers most of the loans, it
will have difficulty to expand the volume of its capital, as most clients do not accumulate capital
and do not deposit substantial amounts of money on savings accounts. This is confirmed by
Soulama and Zett (1994) who generally observed in Burkina Faso a difficulty to mobilise and
cumulate savings and consider it as a major development constraint.

PDI/Z is a donor-funded project and sooner or later it will end. As part of the project,
CECC operates in a legal vacuum. To survive, CECC must become independent of the project
and develop into a caisse populaire with the legal status of a co-operative, operating under the
government charter. As such, it may continue the transaction of financial contracts with only
little governtnent supervision. To become independent of the PDI/Z project will be difficult, as
CECC owed more than 63 % of its liabilities to the project at the end of 1994,

When only lending costs are considered, CECC should have required an interest of 23 %
on each outstanding loan to cover these expenses. When operating and capital costs are also
considered, with an inflation rate of 10 %, an interest of about 35 % would be necessary. The
actual interest revenues on loans over 1994 were only 5.7 % of the outstanding loans. This is no
problem as long as the project pays the lending, operating and capital costs. The calculated
interest rates could decrease in the future when the loan volume increases, the fixed
administration costs decrease and the capital utilisation percentage increases. Also low inflation
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rates can improve CECC’s financial performance. However, lower repayment levels due to, for
example, several years of low yields in a row, could endanger the financial position of CECC.

Although CECC clients in Manga consider the institution accessible, its market
penetration is low. For loans, 10,125 adults out of the total of 90,000 in Zoundwéogo province
are reached, i.e. 11 % only. For savings, CECC in Manga and the COOPECs together reach a
penetration level of 9 % . Considering the lack of alternatives, these figures mean that about 90
% of the adult population is not reached by either financial institution, In addition, all savers
show very low saving capacity with balances smaller than 10,000 FCFA.

The majority of farmers in Zoundwéogo province is not involved with COOPECs and
does not have sufficient monetary resources to use their services. Most respondents stated that
their savings only depended on their means of eaming money, and not on interest rates. As the
actual interest rate on deposits is zero, it will not motivate people to save much anyway. Under
the circumstances, people prefer direct consumption over saving.

Considering the actual fow market penetration and the low economic viability of the
COQOPECs and CECC, for both saving and the provision of loans, rural households apparently
continue to rely on informal alternatives to these formal rural financial institutions.

Alternatives to formal financing

Farmers and herdsmen on the Central Plateau of Burkina Faso accumulate capital
mainly in the form of grain stocks, livestock or hoth (Kaboré ef al., 1995; Slangen, 1986). These
grain stocks and livestock are not only used as a source for consumptive expenditures and as
investments, they also serve to insure the family against minor and major economic setbacks.
These are not the only ways in which rural households attempt to achicve security. They can
also do this, for instance, through social contacts with family, age groups and neighbours
{Cashdan, 1985). Money, however, only plays a modest role in daily life, and livestock
constitute a source of easily convertible capital for financing purposes.

According 1o Raijmakers (1993), also in Zoundwéogo province, non-monetary savings
are at the same time a source of invesiment and an insurance. As such, they determine the
farmers’ management strategy. The IFM field study (Table 5.2.1) showed that Mossi households
in Kaibo Sud V35, a village in the AVV zone of Zoundwéogo province, distinguished four
sources of finance: (i) accounts at CECC or COOPECs; (ii) loans from family, friends and
neighbours; (iii) cereal production and storage and (iv) livestock keeping. Formal saving through
CECC and COOPECs has already been described earlier in this paper. In the present section the
three other forms will be discussed.

The TFM and FFI studies (Table 5.2.1) and the study of Bosch et al. (1994) showed that
four important criteria have to be considered in choosing sources of finance: accessibility,
liquidity, security and profitability. Accessibility means that the asset is within immediate reach:
the saver can have it at his disposal at any time, at a short distance or both. Liquidity is a
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measure for the ease with which savings can be monetarised. Security implies that the asset
cannot be taken by others without authorisation of the owner or be destroyed by fire, diseases or
insects. With respect to loans, security from the borrower’s point of view means the extent to
which the borrower can be certain that he can obtain a loan from a money lender or a money
lending institution whenever he needs it. From the money lender’s point of view, security
implies that the borrower has a collateral that can be monetarised or a moral guarantee.
Profitability is the degree to which an asset increases in value or the interest rate on loans. In the
next sections these criteria will be used to evaluate each source of finance.

Loans from family and friends

The TFM field study revealed that loans from family and friends are common. Access to
this kind of financing is easy, as potential "moneylenders” are living nearby and are mostly
already part of the social network (Breusers, 1996; Lallemand, 1977). Security from the
borrower’s point of view is fairly high as the borrower makes an appeal on solidarity and creates
the prospect of reciprocity. Security from the lender’s point of view is guaranteed, as people
who do not respect agreements may be penalised by social isolation. There is no net benefit;
transactions are based on reciprocity and interest is never charged. In case of calamities befalling
individuals or individual households, everyone can and will contribute according 1o one’s means
either in kind or in cash. In this way a security in terms of insurance is provided. Reciprocity is a
way of sharing risks, not a way of reducing it. It can only protect against an individual risk or a
local scarcity in a situation in which the community or the region has not suffered the same
problem {Cashdan, 1985). Reciprocity will e.g. not work when there is general crop failure in a
vast region due to lack of rainfall or attacks of locusts.

Normally, only small amounts can be asked for, up to 1000 FCFA. These types of loans
for larger amounts of money are not very popular, because the debior will accept great social
obligations to his creditor, such as the obligation to render certain labour services, and there is
always the risk that a quarrel will start. Rajjmakers (1993) mentions that small urgent cash
needs, such as money needed for public transportation or for medicines, could be met through
loans from neighbours, but that less urgent cash needs had to be covered by selling poultry or
small ruminants.

Nowadays, society is increasingly monetarising: school fees, taxes (Imbs, 1987} but also
medical care must be paid for in cash, When high monetary inputs are required, it will be more
and more difficult to solve problems through social networks. Cashdan (1985) showed that in
moments of crisis, solidarity tends to be restricted to the closest kin within families. Loans from
more distant relatives and friends are extremely difficult to obtain in those situations.
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Cereal production and storage

In the IFM field study, cereal production and storage were mentioned as another
alternative source of finance. The practice of keeping grain stocks or savings in family or village
stores is a long standing tradition in Burkina Faso (Slangen, 1986). As self-sufficiency in grain
is the main objective of most farm households, grain can only be sold in case of crop surpluses
{Kaboré et al., 1995}, Cereal cropping is hard work and in rainfed farming there is only one crop
yield a year in Burkina Faso, All households have access to the means required for cereal
production: land, labour and knowledge of the crops, in various degrees. Due to erratic and often
insufficient rainfall and low and declining soil fertility, grain crop surpluses are generally small
or absent. Each year between 1975 and 1988 for instance, cereal production on the Central
Plateau of Burkina Faso was insufficient to feed its population (Schweigman et al., 1988). Grain
stocks have become insufficient to meet food demand in the slack season due to consecutive
droughts (Slangen, 1986). Financing from grain is therefore fairly insecure. Grain storage can
incur losses of as much as 10 % (Yonli, 1987), caused by rats and insects. Nevertheless, it is
claimed that white sorghum can be conserved for as long as seven years without much loss.
Buying up grain at harvest time to setl it fater in the year, when prices have risen, is traditionally
done by some women, producing small revenues. It is even possible for women to get a loan to
undertake such an activity. Reasons for selling grain are sudden monetary needs to finance the
purchase of medicines, ceremonies, travel expenses, etc. (Imbs, 1987). As other regular revenues
or convertible products are absent, farmers tend io sell grain, even though they are aware that
they will run out of food later on.

In order to make households less dependent on the grain market, they are encouraged by
development projects to start a grain bank in their village. The bank buys grain from the
villagers just after harvest, when prices are low. This grain is stored in the bank. When prices go
up, villagers participating in the bank can buy grain at prices below the prevailing market price.
After subsequent year’s harvest, the bank buys again from the villagers to replace the stock sold.
Another system allows villagers to borrow an amount of grain from the bank, under the
condition that they replace the same amount afier the next harvest. Grain banks are only
successful when good and bad harvests alternate. Grain banks do not serve as a source of finance
for different needs of individual households. They only provide relatively cheap cereals
throughout the entire year and as such their existence does increase food security for households.
The modest revenues from a grain bank might be used to finance community infrastructure or
ceremonies.

Livestock keeping

In traditional livestock rearing in the Sahel, livestock increase in number and weight
without high investment costs. It was for this reason that households, interviewed in the village
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of Kaibo Sud V5, considered the risks of theft or death of livestock acceptable. Moreover, all
livestock can be sold at any time in the village or to ambulant buyers and a livestock market is
held every third day at only nine km from the village. Women cannot sell livestock themselves.
They have to rely on mediation by a man, for which they have to pay a modest sum of 200-400
FCFA per small ruminant. Mediation not only adds some costs, but in general it also adds some
risks as one is never sure to receive the full sale price. Livestock has other benefits, such as
production of manure, milk and draught power. Delgado (1978) undertook a cost-benefit
analysis of investments in cattle, including all benefits (reproduction, milk, manure) in the small
town of Tenkodogo east of Zoundwéogo province. He calculated an internal rate of return of 20
% for cattle entrusted by Mossi farmers to Fulani herdsmen and rates varying between 25 and
33 % for cattle kept by the Mossi farmers on their own farms. On the financial market, ordinary
investments never generate such high returns, Only high risk investment on stock markets or in
real estate may generate comparable retums, but both options are absent in rural Burkina Faso.

Ten Mossi households, interviewed in the IFM study kept on average 14 small
ruminants. In 1994, an average of 12 small ruminants per household were born. The interviewed
Fulani households owned 56 head of cattle and 21 small ruminants on average. In 1994, 15
calves and 9 small ruminants were born on average per houscheld. Herds appeared to have
increased considerably with relatively little labour and without capital input, which suggests
substantial profitability.

In Mossi society, cattle constitute accumulated wealth, Wage or trade income of family
members, as well as income from migrants are often used to initiate or increase the family herd
(Cissé, 1980). Displaying one's wealth is dangerous, as one could arouse another person's envy
and run the risk of being cursed. By entrusting cattle to Fulani herdsmen, one's wealth can be
hidden from fellow-villagers (Monod, 1975), but also from tax collectors {Cissé, 1980). An
advantage of livestock is its mobility (Cissé, 1980). When rains are insufficient, herds can be
moved to areas with sufficient fodder.

Discussion

The four criteria used to evaluate each form of financing will be combined in a rural
financing multiple criteria matrix. With this matrix, the strengths and weaknesses of the various
forms of financing can be compared and evaluated. In Table 5.2.5 the matrix is presented in
which the various forms of financing are ranked from low (=1) to high (=4) for each criterion.
Different forms of financing can have the same ranking for the same criteria. The ranking is
based on the authors’ subjective interpretation of the information presented in the preceding
section,

Every household has access to grain and livestock, as these can be produced and bought
freely. Everybody also has access to family and friends, but they form only a small circle and
there may be no money available in this group. Access to the COOPECs and CECC is limited to
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those living in the same administrative region. Access to loans is subject to certain conditions.
‘When onc is member, access to savings is easy, but only on the days the offices of the co-
operatives are open. Consequently, they rank lowest on accessibility.

Table 5.2.5 Rural financing multiple criteria matrix for four types of financing.

Criterion Accessibility  Liguidity  Security  Profitability Total
CECC & COOPEC 1 2 4 1 8
family & friends 2 1 3 2 8
cereals 4 3 1 3 11
livestock 4 3 2 4 13

Source: Judgement of the authors based on all presented data (1 = low, 4 = high)

Grain and livestock can always be sold on market days, either in the vitlage or elsewhere.
They have medium liquidity because markets are kept only once every three days and sales at a
favourable price are not guaranteed. CECC and the COOPECs have less liquidity, because the
COOPECs are open only one day a week for withdrawals. Withdrawals of large sums of money
with the COOPECs have to be announced in advance because the money is safeguarded at
CECC in Manga. Liquidity may therefore be a temporary problem. Borrowing from family and
friends gives the lowest liquidity. Money is not always available, neither to give loans nor to
repay loans, In fact, in most transactions only small amounts change hands.

Investing money in livestock is not very secure, due to the possibility of theft and
mortality. An advantage is, however, that livestock can be moved to be hidden from fellow
villagers. Therefore, it has intermediate ranking. Stored grain can be attacked by insects and
claimed by relatives and friends. Moving the stock is difficult. Therefore, grain ranks lowest on
security. Family and friends may try to escape their responsibility of helping out. They may also
not respect promises made in better times. Therefore, one can never be completely sure to get a
loan from them. However, as social control and reciprocity are strong, the risk of being tumed
down can be considered low. The COOPECs and CECC are fully secure.

Profitability of livestock is highest as internal rates of return can easily reach 20-30 % .
Family and friends do not charge interests on loans, thus their ranking is intermediate. Grain
does not increase in quantity by itself, but it might increase in value due to price fluctuations.
Therefore, grain scores somewhat higher on profitability. CECC and the COOPECs give no
interest on savings, but charge substantial interests on loans. Therefore they have the lowest
ranking,

When scores are totalled for each alternative, giving equal weight to each criterion, it
furns out that savings in livestock must be considered the most interesting option (score 13). The
outcome can be fine-tuned in the future by using different scales per criterion and by giving the
criteria different weights. Some farmers® statements (from the IFM study) may illustrate that
they give a higher priority to investing in livestock than to depositing money in a bank account.
According to them, before putting money. in a bank, a number of goals have to be achieved first,
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as the following examples may illustrate: “a number of animals and no debts; ten head of cattle
plus money plus the perspective to make money in the future; having a good harvest and enough
cereals to feed the family;, a maximum number of animals and all problems solved; having
enough to eat and surplus money as reserve".

The same field study showed that farmers' atiitudes towards CECC and the COOPECs
were very positive, but as there were only five COOPECs in the province and many farmers
were not well informed about their functioning, actual use of these instifutions was low.

When, in 1980, 78 families in the AVV-Kaibo zone were asked what they would do if
they had a large sum of money at their disposal, 40 % mentioned investment in livestock
{Murphy and Sprey, 1980). In general, surpluses from grain production and cash crops, such as
cotton are invested directly in draught animals and additional cattle, as a means of capital
accumulation {Lallemand, 1977). Small ruminants are regularly sold and their numbers in a
household fluctuate enormously (Imbs, 1987, Lallemand, 1977). They are used for ordinary
expenses, while cattle are only sold or slaughtered in extreme cases. Farmers invest (save)
regularly in small ruminants, until they have a number which is sufficient to generate the money
necessary to buy a head of cattle.

Conclusions

The rural financing multiple criteria matrix shows that livestock keeping is of
considerable importance for the financing needs of rural houscholds. In the absence of
functioning formal financial markets, livestock keeping proves to be the most interesting
alternative in Zoundwéogo province.

The formal financial market in rural areas might gain importance when the number of
CECC and COOPEC:s in the province increases and when both their saving and credit services
are available for more days a week, which would improve their accessibility and liquidity.
However, they are only economically viable when the saving volume increases. Therefore they
should try to attract more savers by informing them better and by offering interest on deposits,
thereby improving their profitability. Clients may also be encouraged to increase their savings
when they become aware that they can get a credit which is directly related to the amount of
their savings on an account at CECC or COOPEC.

The value of grain stock as saving asset may be increased by better storage conditions.
‘When infrastructure exists for transporting grain rapidly at low costs to areas where prices are
high due to temporary deficits, general interest in grain stocks might increase further, because of
their greater profitability.

The rural financing multiple criteria matrix is a useful tool to obtain a comparative
picture of the strengths and weaknesses of the various forms of rural financing. The matrix may
be used as a policy-guiding tool. Future research should focus on the fine-tuning of the
approach,
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5.3 Assessing the financing and insurance capacity of livestock in mixed
farming systems

Abstract

Keeping livestock may be a secondary activity in mixed farming systems in the tropics; it
is nevertheless important, not only for its productive functions, but also because it provides a
suitable means for financing expenditures for consumption and investments and for insuring
against contingencies. It can perform this function thanks to its capacity for asset diversification,
asset accumulation, liquidity, resistance to inflation and accessibility for houschold members.
Although the importance of this function is widely acknowledged, little has been done to assess
its contribution in a systematic way. In this article costs and benefits associated with this
function are quantified and the contribution of livestock to the farm household's financial
strength is qualified by means of indicators derived from those commonly applied in financial
analysis of enterprises. The presented approaches are expected to achieve a more transparent and
comprehensive appreciation of the financing and insurance function of livestock in farm
houschold management.

Keywords: Livestock; Financing; Insurance; Liquidity; Balances; Stocks

Introduction

Livestock provide various physical cutputs. Through these outputs, however, livestock
have also assumed socio-economic and socio-cultural functions other than mere production,
such as capital accumulation, risk management, ceremonial functions and prestige. These
functions are frequently listed and described in various terms in the literature on farming
systerns in which livestock play a role (Hofs er al., 1995; Lhoste et al., 1993; Mclntire et al,
1992). Whereas production and income from livestock raising have been extensively studied,
quantified and modelled (Brouwer and Steenstra, 1994; Zemmelink and Brouwer, 1991; Dahl
and Hjort, 1976), so far very little has been done to get a conceptually better underpinned and
more quantitative grasp of the importance of these other functions, the work of Bosman et al.
(1997) being a notable exception (see further below). Roeleveld (1996) mentions one of the
most probable reasons for this persistent omission, when he states that such functions are
difficult to measure and value. Yet, as argued by Jahnke (1982), in many cases they contribute
much more to the understanding of livestock production systems than the production of meat
and milk or the provision of farm inputs and traction.
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In this article', a conceptual framework is presented, based on the ideas developed by
Nibbering (1992), for the analysis of the socio-economic functions of livestock other than direct
income generation. The existing terminology to describe these functions is diverse. We adopt,
with Bosman er al. (1997), the terms firancing and insurance to describe these functions, as they
come closer to the financial nature and purpose of the operations involved than, for instance,
saving or risk balancing. Financing involves conversion of part of the flock into disposable
income {(and vice versa) to enable households to regulate income and expenditure over time;
insurance involves the maintenance of a capital stock embodied in livestock as a guarantee for
offsetting shortfalls in earnings and unforeseen expenses in the future.

First, it will be shown that for assets to be suitable for financing and insurance operations
they require certain qualities. Livestock in mixed farming systems appear to score generally well
with respect to these qualities. The lower assets score on these qualities, the higher the cost when
using these assels as a means for financing and insurance. The implications for a cost-benefit
analysis of using livestock in financing and insurance will be discussed in the third section of
this paper. In addition to these costs and benefits, one also wishes to assess the farm houschold's
overall capacity for financing and insurance and the role of livestock therein. In the fourth
section a number of balances and ratios are proposed to serve as indicators for this capacity. The
paper concludes with some remarks on the use of the proposed approaches in research and
development activities. The paper focuses on livestock in mixed farming systems in the tropics.

Qualities required for assets used in financing and insurance in mixed
farming systems

In mixed farming systems, crop production and livestock production interact to a large
extent and in a mutually beneficial fashion within a farm (Steinfeld and Miki-Hokkonen, 1995),
In these systems livestock may provide agricultural inputs, such as draught power and manure,
and render the enterprise more productive and more secure, by using residual capacities of
production factors with low opportunity costs such as non-arable land, excess labour and child
labour, by converting crops and crop residues into high value animal products and by balancing
production and market risks (Jahnke, 1982). Crop production, however, usually constitutes the
core of the system. Mixed farming systems occur everywhere in the tropics varying from agro-
pastoral systems with labour- and land extensive cattle raising in Africa and Latin America, to
labour-intensive agricultural systems with zero-grazing in densely populated regions in Asia
(Ifar, 1996; Mohammed-Saleem, 1995; Mclntire ef al., 1992; Ruthenberg, 1980).

Asscts to be used for financing and insurance in mixed farming systems require various
qualities: liquidity, resistance to inflation, capacity for asset accumulation, capacity for

! We would like to thank Gerrit Zemmelink for his comments on an early version of this paper and
Herman van Keulen for suggesting many editorial improvements in the text.
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production differentiation, accessibility and controllability.

Ligquidity relates to a firm's (household’s) capacity to generate sufficient cash to meet its
financial commitments as they become due, without disrupting its business operations (Penson
and Lins, 1980; Hopkin et al., 1973). This concept comprises two aspects: the possibility to
withdraw resources from the system without disturbing it, and the facility with which these
resources can be bartered, or converted into cash without significant price discount to obtain the
required necessities. The resources that appear to meet these conditiens best in mixed farming
systems are livestock, Withdrawal of other assets such as land, equipment or housing would
disrupt the farming business too much and markets for these assets may be less active, too much
decentralised, or even non-existent. Their sales prices would not be favourable anyway because
of the pressure of rapid liquidation. Food crops would be no alternative either. Both, crops and
livestock usually have established markets and are easily converted into cash. In areas with little
or inadequate infrastructure, markets for cattle may even be better organised, giving livestock an
advantage over crops (Vale et al., 1996). Most importantly, however, small subsistence oriented
farmers producing no or small food crop surpluses will prefer not to part with their crop
produce, as long as they have other assets at their disposal, because to store food crops is usually
the safest way to achieve food security. In contrast, livestock products in mixed farming systems
are generally not of prime necessity for households and livestock can therefore be withdrawn
more easily. However, if too many animals are sold and not replaced soon enough, liguidation of
the herd may have severe repercussions for the productive capacity of the farm system, because
of the intermediate role livestock often plays in farm production by providing manure and
draught power. Therefore, also livestock rarely have complete liquidity. Livestock is also
resistant to inflation, a quality which is obviously not shared by cash and sometimes not even by
bank savings under conditions of high inflation as often prevalent in developing countries.

If assets possess a capacity for value increase over time, they become more attractive for
financing and insurance. Livestock have this capacity which is embodied in the growth and
reproduction of animals. Annual crop production does not share this feature. Annual crops attain
their value only within the limits of one fixed period in the agricultural season, i.e when the crop
has reached maturity, Before maturity, the crop has little or no value, and when it is left in the
field too long after maturity, it will deteriorate. Also, leaving aside price speculations, storage
will generally not add any value to the crop. This and the risk of storage losses make it desirable
that, as an asset, the harvested crop be converted into a more durable, and if possible, more
praductive asset (Vale er al, 1996). The increase in liveweight of livestock over time and its
capacity for reproduction, however, provide farmers with a means to gradually and continually
accumulate their assets. There are other farm activities that share this quality, such as timber
production, but its value increase over time is much slower (Chambers and Leach, 1987).
Raising livestock is also often found to be superior to saving money on a bank account, because
net annual returns from livestock are higher than interest rates in the bank. Saving in the bank
may even be less attractive when transaction costs, and other obstacles, farm households may
experience in dealing with formal financial institutions are taken into account (Slingerland et al.,
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1958).

If generation of certain assets can contribute to assef diversification, this would also
strengthen the farm household's financing and insurance position. In mixed farming systems,
keeping livestock does just that (Toulmin, 1993; Ruiz, 1982). Perhaps not in all, but at least in
some respects, does livestock depend on production and marketing conditions that are different
from those on which crop production depends. Therefore, when crop production is adversely
affected by production or market disturbances, animal production may not be affected, or to a
lesser degree. In other words, raising livestock side by side with crop production serves to spread
production and marketing risks for the farm household, and thus renders its asset position more
secure.

A high degree of accessibility and controllability of assets are equally prerequisites for
being used in financing and insurance. Livestock are relatively accessible and controllable by
farm households, or even by their individual members. Cattle sharing systems, such as found on
Java, for instance, enable farmers without capital of their own to engage in animal production
and obtain livestock (Solichin Abdul Wahab, 1996). Property rights on livestock are often more
individualised than those on land resources or stocks of staple crops. There is less social pressure
to share or to give away livestock than to share food or cash. Moreover, by entrusting livestock
to other farmers or herdsmen, livestock owners can conceal their animals to prevent demands
from others to share their wealth. The controllability of livestock as an asset may also compare
favourably with that of savings in bank accounts. Here, complicated procedures, restrictive
conditions and lack of transparency may reduce actual farmer's control of his or her assets
(Slingerland er al., 1998).

Apparently, the various qualities of livestock make them a relatively suitable means for
financing and insurance for smallholders practising mixed farming, Compared to other assets,
capital can be kept safely without losing its value, its value can even increase over time.
Subsequently, it can be sold easily to acquire funds for investments or for consumption or for
contingencies, allowing farm households to continue their operations without interruption,
Inversely, livestock can be purchased easily when there is a need for conversion of less durable
or less productive assets.

Disturbances in the farm household economy can, of course, be overcome by other
strategies than through the liquidation of assets, for instance, by maintaining good relations with
neighbours, relatives or patrons whose support may be relied on in times of need, or by having a
relative, working in town in a permanent job, who sends remittances. The way in which a farm
household system is run determines to what extent farmers actually need to reserve special
resources for contingencies. Well-managed farms with good production strategies need to
reserve less assets of high liquidity for security reasons than poorly managed farms. The latter
have to withdraw more assets from productive investments or consumption or both,
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Costs and benefits of using livestock for financing and insurance

If one is only interested in animal production and the associated income, a conventional
cost-benefit analysis can be performed, taking into account the various intermediate and final
livestock products and their services. Future costs and benefits can be discounted, based on
prevailing time preference rates. The attractiveness of the enterprise can then be assessed on the
basis of such criteria as Net Present Worth or Internal Rate of Return. There is extensive
literature dealing with cost-benefit analysis of animal production {Dillon and Hardaker, 1980;
Delgado, 1978).

However, these assessments do not consider the specific value livestock may have as a
means of financing and insurance. Bosman et al. (1997) pay explicit attention to these functions
and propose two ways for valuing the special benefits from financing and from insurance,
respectively. The extra benefit derived from financing may be estimated by considering the costs
of alternative ways of saving or of obtaining credit other than through the outflow of livestock,
such as costs of operating a savings account, losses incurred when consumer goods, such as
grains, are stored, or the costs of informal credit. For insurance, they propose that the capital
embodied in the flock present on the farm, constitutes a potential to pay expenses, which must
be seen as a form of security. The security value of livestock can then be considered equivalent
to the insurance premium to be paid in situations where an insurance market exists. Estimation
of this rate not only requires understanding of the household's perceptions of its future and thus
uncertain financiat obligations and its abilities to meet these, but also assessment of alternative
insurance options. The financing and insurance benefits respectively, can be represented as
follows (Bosman et al., 1997):

By = bex (outflow x P,,.)
B, = b, x (average stock x P .,)

in which:

b, = financing benefit factor
b, = insurance benefit factor
P et price of meat

This idea of farmers saving money, by using their own resources instead of externally
acquired resources, is theoreticatly sound, but in reality it may not be applicable and, moreover,
in our view it is incomplete. Firstly, it may well be that the alternatives, on the basis of which
these extra benefits are calculated, are not really considered by farmers for various reasons. The
alternatives may not exist, are not perceived by the farmers or are rejected for reasons other than
their estimated costs, [f an alternative is not seriously taken into consideration, it ceases to be an
alternative and should not be treated as such. The question of what rates to apply, then becomes
irrelevant. Secondly, Bosman ez al. (op. cit.) tend to treat the foregone costs of borrowing from



130 Chapter 5 Section 5.3

the bank or taking out an insurance policy as benefits that can be added to the production value
of livestock. This seems not very realistic. Foregone costs are real, in the sense that farmers take
them into account in the decision process; they do no represent attainable income.

Most importantly, however, assessment of the benefits from financing and insurance by
means of livestock, on the basis of foregone costs alone (Bosman et af, 1997) seems
incomplete. Using livestock for financing and investment may also entail extra costs that
farmers would not incur, if they kept their animals for production only. These costs should also
be taken into account. We would argue that both, the price of alternatives, if applicable, and the
costs incurred when using livestock, have to be considered to properly assess the real gains (and
losses) in using livestock for financing and insurance. Farmers may incur loss of production and
income when they liquidate assets, such as livestock, for the purpose of financing or insurance.
Five types of such costs can be distinguished, related to the qualities assets require to be useful
for financing and insurance, as defined in the preceding section.

Liguidity costs may be incurred when the withdrawal of assets adversely affects farm
production. For livestock the reason might be, for instance, that the sale of animals reduces the
reproductive capacity of the flock or the capacity for animal traction and production of manure,
reducing crop production. Farmers may adjust to the new situation, for instance by buying
manure or using more manual labour, and thus avoid some of the damage, but in most cases they
will nevertheless suffer net income losses. These losses constitute the liquidity costs of the asset.
Clearly, these costs should be determined for a well-defined period, for instance one year,
because in the long run, with more opportunities for adjustment, the farmer is likely to restore
his initial asset situation. In the case of complete liquidity, liquidity costs would be zero, but this
is a hypothetical situation, not likely to occur with any asset.

Timing costs refer to the quality of asset accumulation. These costs are incurred when
assets with this quality, such as livestock, are used for investment and insurance, and not
disposed of, given constant market prices, at the moment coinciding with maximum production
benefits. The income thus foregone represents timing costs. Farmers are often willing to accept
higher timing costs when livestock prices are increasing, because of their financing and
insurance functions. Doran et al. (1979) found, for instance, that a rise in livestock prices
induced a negative supply response. Optimal selling times vary from one situation to another,
depending on relative resource scarcities at the farm and market prices.

Opportunity costs ate connected with the condition of asset diversification. They
comprise the income foregone when farmers could have allocated their resources more
profitably to another activity than keeping livestock or any other activity. Under certain
conditions, farmers may prefer to keep livestock for the sole purpose of availing of a source for
financing and insurance, even if that would be suboptimal for them in terms of income earning.
Note that keeping livestock for a longer time than necessary to obtain optimum production
benefits, may also involve opportunity costs. However, in most cases opportunity costs of
keeping livestock are likely to be small, as in mixed farming systems, the livestock component
tends to use residual capacities of production factors. Opportunity costs of keeping livestock can
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be determined by calculating the loss {or gain) in income that would be associated with
withdrawal of the resources required for financing a given good or service with livestock, from
the livestock keeping activity, and made available for an alternative asset generating activity.

Market exchange and inflation costs account for losses due to changes in market prices
and loss of real value. Livestock may be relatively safe from inflation, while keeping money-in a
savings account in the bank is not. Livestock, however, is not free from market price fluctuations
and the terms of trade with staple crops may at times be very unfavourable for livestock,
particularly when the former are scarce due to crop failure. Market prices may also be subject to
other disturbances: while on the one hand market integration isolates livestock from local
conditions, thereby enhancing the security value of animals, on the other hand it may subject
livestock prices to large shocks caused by shifts in urban demand and exports (Fafchamps and
Gavian, 1997). Here there are gains associated with using one asset and losses by using another.
Also in the long run there may be changing terms of trades favouring one asset over another.
Whereas with high market prices for livestock farmers may incur timing costs, with low prices
they are liable to market exchange costs. Lastly, one could add cortrollability, security or
storage costs, which refer to the costs of losses incurred by theft, insect or rodent damage,
spoilage, etc.

The various costs incurred in financing and insurance can be looked at from two different
perspectives, a short term perspective and a long term perspective. When looked at from a short
term perspective, the production and asset situation of the farm household is considered fixed.
Hence, we are only concemed with financing proper and the question is, what is the most
efficient way of financing, selling available assets or resorting to external sources. The question
to what extent farm households could undertake activities producing other or more assets which
are more suitable for financing and insurance is not considered. In other words, only liquidity
and timing costs are taken into account in the assessment; opportunity costs, inflation and
market exchange costs, and security costs are not. This is the appropriate level for comparing the
costs of financing by means of livestock with the costs of obtaining a loan from the bank., When
looked at from a long term perspective, however, the farm houschold's production and asset
situation is no longer considered fixed. In this situation we are concemed with capital
accumulation or asset generation for financing and insurance. The central question now becomes
what activities farmers could pursue to improve their financing and insurance position. Here, in
addition to liquidity and timing costs, opportunity costs, security costs, inflation and market
exchange costs become relevant. At this level one can compare capital accumulation through
livestock with savings in a bank account or taking out an insurance policy.

Let us first look more closely at the short term perspective. To determine the efficiency
of using livestock for financing, the costs incurred in using livestock for this purpose should be
compared with the costs incurred in using alternative farm assets, or the interest payments and
transaction costs if these sources are derived from outside the farm, such as credit. We may call
this difference in costs, the Net Financing Benefit or Cost of livestock. Clearly, in this cost
comparison approach, the purpose of financing is given and therefore not assessed.
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Theoretically, in the case of a contingency, one should also include the zero-option, i.e. the costs
associated with the damage caused to the household, would it not have (or use) any assets to
cover the necessary expenses. It is assumed, however, that in the event of a major contingency,
farmers will take action and will select the least cost option. Moreover, potential damage to the
farm household economy is difficult to measure quantitatively, and does not make sense if this
'damage' would involve total collapse of the farm household.

The Net Financing Benefit or Cost (F;} of livestock (I) compared to another farm
household asset (a) can be expressed as:

F =L, +T)-(L;+T) [1]
in which:

L = liquidity cost

T = timing cost

The Net Financing Benefit or Cost (F)) of livestock (1) compared to an external asset (such as
credit, €) can be expressed as:

Fi = (P+4)-(Li+T) [2]
in which: .

P = interest payments and administration costs

A = transaction costs

Now let us take the long term perspective. To determine the efficiency of using livestock
for capital accumulation with the aim of financing and insurance, a similar comparison can be
made, including the opportunity costs. The opportunity costs of an activity, generating a certain
amount of asset A, consist of the increase in net income from the activily generating asset B, for
which resources have been re-allocated from A to B. Instead of comparing costs, it is more
convenient to take the direct approach of comparing net income differences of two asset-
generating activities, after subtracting liquidity and timing costs for each. We may call the
resnlting balance the Net Saving Benefit or Cost (S)) of livestock (1) which for comparison with
an alternative farm household asset (a), can be expressed as:

hY = (4l -L;- Ty - (AL, - L, - T,) (3]
in which:

Al = difference in net income before and after re-allocation of resources, under optimal
timing
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The Net Saving Benefit or Cost (5} of livestock (1) compared to an external asset (savings in a
bank account, €) can be expressed as;

S = (A-L-T)-(A-P-4,-T) (4]

Generally, the larger the Net Saving Benefit of livestock, the more attractive it is for
farmers to use livestock as a means of capital accumulation.

So far, it has been assumed that the costs incurred are actval costs and, therefore, the Net
Saving Benefit or Cost expresses the actual gain or loss of asset sales by which farmers solve
their financing and insurance problems, However, we are perhaps even more interested in how
farmers arrive at their decision. Hence, productivity risks, storage risks and market risks need to
be incorporated in the balance. Productivity risks refer to the probability of crop failure; it can be
caiculated on the basis of stochastic yield distributions. Storage risks refer to the risk of losses
due to spoilage or theft. Market risks refer to the risk of inflation and price fluctuations. In this
way storage, market exchange and inflation costs, defined in the preceding section, are also
incorporated in the balance. Productivity risk and storage risk affect net income differences.
Liquidity is also affected by these risks, because with increasing productivity and storage risks,
the chance that the farm household will be confronted with liquidity costs becomes smaller.
Market and inflation risks only affect net income differences and timing costs and do not affect
liquidity costs, because these are not so much related to the value of the asset, but to its functions
in the farm household system. The two types of risks can be introduced using probabilities. For
cach asset-generating activity, a number of output levels and market price levels (states of
nature) can be distinguished. Each level is multiplied by a probability. Probabilities vary
between 0 and 1. If a probability equals O, the income or cost level concerned does not occur. If
itis 1, only that level occurs. For each activity, the sum of the probabilities is always 1. The risk-
adjusted Net Saving Benefit or Cost (8%) of livestock (I} compared to an alternative farm
household asset (a) is:

S = EZ((AI}'H - Tjk.!)mj - LH)Pk - mAIqm - Tqm)mq - Lm)p'r [5]
jk gr
in which:

Ar = difference between net income from livestock before re-allocation of resources
and net income from livestock after re-allocation of resources under optimal
timing

p = productivity and storage probability for livestock (k) and an alternative asset (r )
respectively

m = market exchange and inflation probability for livestock (j) and an altemative asset

(q) respectively
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In the case of livestock the summation of & possible productivity and storage levels will produce
a probability factor of I and the summation of j possible market exchange an inflation levels will
also produce a probability factor of 1. In case of an alternative asset the sumrnation of r possible
productivity and storage levels will produce a probability factor 1, and the summation of q
possible market exchange and inflation levels will produce a probability factor of 1 as well.

A similar comparison can be made between livestock and assets from external sources.
Evidently, it only becomes meaningful to incorporate risk in the balance, if it differs
considerably between livestock and the alternative asset. Many different rules and theories have
been developed to provide ways of ranking the resulting income distribution (Hazell and Norton,
1986). 1t is beyond the scope of this article to deal with this subject. It suffices to indicate how
risk could be incorporated in the assessment.

To what extent keeping livestock for insurance purposes compares favourably with
taking out an insurance policy, depends on the Net Insurance Benefit or Cost (§) presented
below. For the sake of simplicity, it is assumed that farm households have no access to savings
accounts.

S = (Wm-V-L-T)-(Wyn-rm) =m-V-L,-T, [6]
in which;

V = size of liquid reserves needed without insurance

y = annual rate of retum, if invested in livestock

¥ = annual insurance premium

n = number of years passed untii contingency occurs

The Net Insurance Benefit or Cost should be interpreted as follows: annual returns from
the liquid reserve (Fy), livestock in this case, would have to exceed the annual premium (r) for
an insurance policy to become interesting in the first place. Investing in livestock for the purpose
of insurance is more profitable than taking out a policy, when total eamnings from livestock after
subtraction of liquidity costs, timing costs and the costs necessary to reconstitute the flock after
the contingency, exceed net benefits gained by taking out an insurance policy during the same
period. Note that in this equation the incremental effect of re-investment of income into the
asset, generating capital, has been ignored. The Net Insurance Benefit or Cost expresses the
expected gain or loss in using livestock for insurance. Risk can be introduced similarly into the
Net Saving Benefit or Cost equation. In addition to probabilities for production output and
market prices, probabilities also need to be included for the contingency.

Financing and insurance costs of livestock may vary according to the timing of the sale
of the asset for instance. This is particularly true for livestock. In the optimal situation, all these
costs may be nil for livestock. This may give livestock an additional advantage over those
alternative assets that will always incur costs, when used for financing and insurance, stocks of
staple crops for instance, the selling of which would involve high liquidity costs, if farm
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households have no surpluses. It certainly gives livestock an extra advantage over external
assets, for the latter will always involve transaction costs.

Assessing the contribution of livestock to the farm household’s overall
capacity for financing and insurance

In the literature, diversification of farm activities as a risk spreading strategy has been
treated extensively. When yield and price probabilities of each activity, the correlation between
the yield and price probabilities of all activities, the farmer's risk attitude and the farm
houschold's resource endowments are known, it is possible to estimate how much the farmer
should invest in each activity (Upton, 1996) to minimise the overall production nisk. It does not,
however, address the issue of the capacity of farm households 1o deal with setbacks, when they
occur, by selling off assets.

The sale of assets is only one of the measures that add to the farm household's risk
bearing capacity for financing and insurance. Other possibilities are the ability to botrow, the
ability to enter into agreements or contracts, and the ability to reduce operating and living
expenses (Murray and Nelson, 1961). However, in the following discussion we will confine
ourselves to the sale of assets and the farm household's asset position. We distinguish two main
assets, livestock and grain stock. We use the term grain stock as shorthand for stored staple
crops: it may also inciude tuber crops, for instance. Grain stock, however, is not only an asset; it
is also the principal object of livelihood security which has to meet a basic need of the farm
household. Therefore, in a way of speaking, grain needs share the character of what in financial
analysis is deemed a 'liability', which has to be met. It is a liability a farm household has to itseif.
In the following we will treat it as such.

Generally, the more livestock a farm household can keep with a given amount of grain
stock, the greater the contribution of livestock to its capacity for financing and insurance. A
simple indicator of the role of livestock in this respect could then be the livestock/grain stock
ratio. However, this would not be very informative, because farm households showing the same
ratio may still show a wide range in total asset value. A meaningful way to examine the farm
household's capacity for financing and insurance, based on its assel position, is to introduce a
balance sheet -also called net worth statement or finance statement- comprising the farm
household's assets (crops, livestock) and liabilities (food needs, cash needs), and comparing
them by means of ratios. The use of ratios is common practice in financial analysis, where they
serve as vital signs in monitoring the financial strength of the enterprise. Ratios can be used to
Judge the development of an enterprise by comparing its present ratio value with values at earlier
stages of its development or they can be used to compare a given enterprise with similar
enterprises. Finally, they could also be used as indicators of the farmet's position with respect to
some norm, although the desired norms and acceptable deviations are less well defined for
mixed farm enterprises (Penson and Lins, 1980).






