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FOREWORD

In response to the Sahelian drought of the early 1970s, the U.S.
Agency for International Development stood ready to offer significant fund-
ing for a variety of development programs. However, by early 1975 several
individuals at AID concluded that in at least one critical sphere, livestock
development, there was insufficient information on the very types of programs
most often proposed for funding. For example, mixed livestock/crop farming
was put forth as a key element of the so-called stratification strategy,
but there had never been a full-cycle farm management study in any of the
areas under consideration. Similarly, while regulation and even replace-
ment of the private livestock trade was actively discussed, there had been
no detailed study of market structure, conduct, and performance.

To help fi1ll these knowledge gaps, USAID ccmmissioned the University
of Michigan's Center for Research on Economic Development to carry out
four field studies of livestock production and marketing, and to undertake
a review of the literature and available data. That work resulted in four
monographs reporting on the field research, gix working papers, and the
present volume. This volume presents summaries of the four monographs as
well as an overview drawing on the literature and the six working papers.

A project such as this, e¢xtending over three years and covering sev-
eral African countries, obviously requires the assistance of manv individ-
uals. In Africa the work was facilitated by numerous government agencies
and officials listed in detail in the four research monographs. At USAID
the project was coordinated by the Buircau of Africa's Office of Development
Resources where Princeton Lyman, John Blumgart, and Jim Graham were 211
very helpful,

At the Center for Rusgearch on Economic Development administrative
and analytical support were forthcoming from many individuals. Judy
Brooks played a critical role in initial organization of the African field
research and 1n developing accounting and administrative procedures. As
work progressed Aimee Ergas and then Beth Fredrickson assumed admipistra-
tive responsibilitfes. 1In addition Ergas compiled the annotated bibliography
found in this volume while Fredrickson undertook most of the editing of

the project output, The s8kill, patience, and good humor of these three



individuals were invaluable to the successful completion of such a large,
multifaceted project. A great deal of assistance was also forthcoming
from the CRED suppcrt staff including Sherry Cogswell, Jane McCormick,
and Jayne Owen.

Also at CRED Robert Pogson had a major role in early development of
the project. Elliot Berg's considerable experience in West Africa helped
shape the general focus of the study. He, Robert Pogson, and Charles
Steedman shared some of the burdens of diracting the early phases of the
project and helped guide the work along appropriate paths. Theirs was
a major contribution to both substance and administration. Donald
Ferguson also played an important role in the early phases of the project.
Edgar Ariza-Nino, Richard Porter, and Henri Josserand provided critical
reviews of various aspects of the study.

The formidable tasks of organizing vast quantities of data into
computer files and oversceing a wide range of computer work were handled
with great skill by Blair Davies. Much c¢f the statistical analysis was
facilitated by graduate student research assistants including Bijan Amint,
Harry Broadman, Richard Braudo, Sung Jin Chung, David Fasenfest, and Alan
Pitts,

The full set of documents resulting from this study i{s as follows:

K. Shapiro, ed., Livestock Production and Marketing in the Entente States
of West Africa: Summary Report. (This volume contains an overview
by Shapiro plus scparate summaries of each author's monograph.)

A. Ergas, ed., Livestock Production and Marketing in the Entente States

of West Africi Annotdtod | Biblicyraphy. (Included as part of the
summary report.)

MONOGRAPHS :

Delgado, C., Livestock versus Foodgrain Production In Southeast Upper

Volta: A chourcv A]locntion Analysis,

Staatz, J., The Economics of Cattle and Meat Marketing in Ivory Coast.

Eddy, E., Labor and Land Use on Mixed Farms {n the Pastoral Zone of Niger.

Herman, L., The Idvestock and Meat Markceting System in Upper Volta: An

Evnluntinn of l(onomi( lfflcioncy
WORKING PAPERS:

1. Ferguson, D., A Lonceptual Framework for the Evaluation of Livestock

Production Dovulgpmont Projocrs and Programs in Sub-Saharan West
Africa.

lv



2. Wardle, C., Promoting Cattle Fattening Amongst Peasants in Niger,

Swift, J., West African Pastoral Production Systems.

Sleeper, J., An Economic Analysis of the Role of Ox-Plowing and
Cattle-Feeding in the Stratification of West African Livestock
Production.

5. DeBoer, A. J., The Short Run and Long Run Position of Australian Beef
Supplies and the Competitiveness of Australian Beef in International

Trade.

6. Porter, R., The Uses of Economic Models in Analysis of the Cattle Sector.

These documents are avallable from the United States Agency for Inter-
national Development, Bureau for Africa, Office of Development Resources
(AFR/DR), New State Department Building, Washington, D.C. Some may be
available from the Center for Research on Economic Development. The

monographs and the summary report are also available in French.

Ann Arbor, Michigan Kenneth Shapiro
March, 1979 Project Director
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CHAPTER 1

THE LIVESTOCK ECONOMIES OF CENTRAL WEST AFRICA:
AN OVERVIEW
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CHAPTER 1

THE LIVESTOCK ECONOMIES OF CENTRAL WEST AFRICA
AN OVERVIEW

by

Kenneth H. Shapirc

This introductory chapter presents a broad view of livestock
production and marketing in the central portion of sub-Saharan West
Africa. 1In so doing, this chapter is intended to highlight key develop-
ment 1issues for the livestock sector and also to provide a general
framework for the more detailed analysges of specific topics contained
in Chapters Two through Five, Those chapters are based on four full-
year field studies which are reported more fully in separate monographa,
This introduction draws on those four studies as well as reviews of the
literature and analysis of secondary data, much of which is also reported
in separate working papers,

The first scction of the chapter presents the setting of this
rescarch by delincating the geographic area studied, analyzing the
importance of livestock to the natfonal economies, and introducing the
major features of the lvestock economy., The main body of the chapter
then focuses on the following four broad fasues that are of major
importance for development of the livestock sector: 1) stratification
of animal production; 2) the role of livestock in pastoral societies;

3) the efficiency of livestock markets: and 4) the demand for Sahelian
beef.

THE_SETTING

The livestock sector {n West Africa, as compared to Jivestock in many
other partn of the world, s distinguished by acrong iaternntional 1ink-
ages fn production and In marketing, by signiffcant contributionn to
national cconomfes, and by extreme valonerability to the vicinnituden of
weather,  These diut fngnishing characteriat len arge brought out below {n a
diucunnton of the geopraphic  and economfc netting within which the aube

nequent analynia should be vipswed,

n/“



The Geographic Focus

The West African countries between the Mauritania-Liberia axis in
the west and Chad-Cameroon in the cast contain over 800 million hectares
and cover climatic zones ranging from very high-rainfall forests in the
south to minimal-rainfall Sahelfan and desert regions in the north (see
Table 1). The wetter southern zones are important crop-producing areas
but, because of trypanosomiasis and tick-borne diseases, there Is little
livestock production. In contrast, llvestock assume a mach greater impor-
tance in the dricer, tsetse-free northern zones where crop production is
difficult and much of the land {8 best sulted to grazing.

The southern arcas, however, have higher [(ncomes and account for the
majority of West Afrfcan meat consumption,  Thus there {s a major inter=-
national trade {n livestock, In addition, the scasonal northward advance
and subscquent retreat of the rains leads herdsmen to cross and recross
natifonal boundaries In the scarch for pood pastures. therefore, because
of trade flows and herd movements one must focus on a large, multi-
country region to Investigate the lvestock cconomies of the area.

The primary focus of this study s the group of flve member nations
of the Consell de 1'Entente:  Benfn, lvory Coast, Niger, Topo, Upper
Volta. Within that proup, most work Cinelading four fleld studies) wan
devoted to the major producing natfons, Niger and Upper Volts, and the
major coasuming natfon, lvory Coant. The study arca also extends beyond
the Fntente States to fnclode Malf, which in a major liventock supplier
of the Ivory Coast; Nigerfa, which {u a major customer of Niger; and,
to a lesser extent, Ghana, which has been a major customer for Upper Yolta.
This group of Entente States and its netighbors accounts for more than
two-thirdas of the Weut African cattle herd and more than two-thirds of

beef conaumption,
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TABLE 1

CLIMATIC ZONES OF TROPICAL WEST AFRICA®

Zones Rainfall (mm Percent of Total Area

Forest & Forest

Savannah 1,750 and above 12%
Guinsan 1,000 - 1,750 18
Sudanian 600 ~ 1,000 17
Sahel 250 - 600 20
Sub-Sahara 200 - 250 11
Sahara 200 and less 22

SOURCE: Adapted from Klaus Meyn, "A Proposed Livestock Development
Strategy for West Africa," Washington, D.C.: World Bank, October 1977.

“The countries included arce Cameroor, Chad, Benin, Equatorial Guinea,
Gambia, Ghana, Guinca, Guinea Bissau, Ivory Coast, Liberta, Malf, Mauritania,
Niger, Nigerla, Sencgal, Sferra Leone, Togo, Upper Volta.
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The Place of Livestock in West African Fconomies

As 18 true in most developing nations, agriculture in West Africa
makes a major contribution to gross national product, foreign exchange
earnings, and tax revenues, What is unusual in this area 1s that in five
nations the livestock sector is of major importance. As shown in Table 2,
for selected years between 1971 and 1975 livestock contributed about
10 percent or more of gross domestic product fn the [ive surplus livestock-
producing natfions -- Chad, Mal{i, Mauritania, Niger, Upper Vo.ta. Live-
stock's contribution was as high as 31 percent {n Mali In 1972. For all
five countries the contribution was higher before the drought than after
it.

The livestock sector [s also a major contributor to forefgn exchange
earnings in four of the [ive countries. (Maurftania's iron exports make
livestock's relative contributfon much less important.) In Upper
Volta livestock accounted for more than half the value of exports in 1968
and was stil] as high as 40 percent in 1975 after the drought,  Finally,
livestock make a stgnificant contributfon to the natfonal budgets. In
Mali and Upper Volta about 10 percent of predrought tax revenues came from
livestock but only 2 to 3 percent of budget expenditures were allocated

to livcstock.l

The Place of Animal Products {n West African Diets

As {8 true throughout the developing world, animal products play a
relatively minor role in most West African dieta. In 1974 all animal
products provided about 15 percent of the total 50 grams of daily per
capita protein Intake fn the elghteen West African countries under con-

sideration, This may be compared to about I8 percent of the average 352~

Ias o result of the drought both nations suspended the tax on live
animals owned by residents and this loas of revenue was made up by grants
from the Fonds Europeen de Développement (FED),



TABLE 2

THE PLACE OF LIVESTOCK IN SAHFLIAN ECONOMIES

Cress Domestic Product
Livestock as I of Total

Recorded iaports
Livesitock as I of Total

Tax Revenues
Percent from Livestock

Budget Expenditures
Percent to Livestock

Sector
Chad 17.6 & 1.9 &/ 17.6 &/ 19.9 &/
(1%71) (1875) (1972) (1974)
Malg N0 & 15.8 &/ 25.9 &/ 19.6 &/ 70528/ .08 3.8
(1972) (197%) (1972) (1974) (1972) (1972) (1974)
Menritsaia 5.8 ¥ 1i9 b/ 1384/
(1971) (1973) (1972)
Riger 18.5 & 1.4 & 16.0 &/ 1002 & 10.0 2fL 2.0 2.4
asmy (1975) (22.3] 21.0 (1969/70) (1969/70)  (1974775)
(1972) (1975}
Dpper Volita 0.5 ¥ 6.0 se.s & w.a &
(1372) (1976) (1968) (1975)
SOURCES: &/ WuWorld Bazk working documents

b/

Elliot Berg (1975). "Recent Economir
lesearch on Economi: Develcpment:.

Evolution of the Sahel,”™ Ann Arbor: Center for

¢/ Umited Katicns. Yearbook cf Intermatiocnal Trade Statistics. (Sum of categories Q01 + 03 +
21 = 61 11 divided by "all commodity” exports.)
4/ Llive anisals cnly.

ef

t 44

¥W. Bearer and D. Stryker. “Flaancing Recurrent Government Expenditures for Livestock
Developatct in Malfi,™ Report to the Government of Mali, USAID Contract Ro. 688-203-1.

Tax revesues from the livestock sector dropped sharply after 1973 when direct taxes

oo animals owned were suspended. Bowever, this revenue loss vas compensated by grants
from the Furcpesa Development Pund.
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gram total for all developing Africa and 21 percent of the 54-gram
total for all developing nations (UN, FAO, 1977).

The West African averages above are somewhat misleading because
the large population and consumpticn of Nigeria strongly pull down the
figures. In Nigeria animal product’s contribute only 9 1/2 percent of
all protein and the total is 46.3 grams. 1In contrast, dally protein
intake in Ivory Coast, Ghana, Senegal, and Mauritania is above the
average.

By far the two most important types of animal products are meat
and offals (3.6 grams of protein per day in 1974) and fish and seafood
(2.7 grams) which together account for 84 percent of all animal protein
intake. The remainder is from milk and eggs. This varies from area to
area within West Africa. 1In the north among Sahelian pastoralists milk
is the most important animal product.

Withir the broad category of meat and offals, beef is by far the
most important item. For example, the 1972-74 average figures for
Ivory Coast show that about 60 percent of all meat and offals consumed
is from cattle, while no other species provides more than 15 percent. In
Nigeria 3.3 kilograms of beef and cattle offals are consumed per capita
each year, and no other species provides more than 2 kilograms. This
breakdown also varles by location. Beef 1s by far the most important
item in urban areas, bnut this is not generally true in rural areas.
Furthermore, since rural areas are likely to be under-reported in these
gtatistics, small stock are probably more important than indicated.

The impact of good rains in the 1960s followed by drought in the
early 1970s 13 revealed by an increased intake of all protein and of
animal protein between 1961/63 and 1968, but then a decline in both
between 1968 and 1974. The decline in unimal protein was somewnat
mitigated by the rise in fish and seafood consumption. Protein intake
from all meat and offals rose from 4.2 to 4.5 grams per capita per day
between 1961/63 and 1968, but then fell by 20 percent to 3.6 grams, In
contrast, protefn intake from fish and seafood remafned at 2.2 grams be-
tween 1961/63 and 1968 but then rose by 27 percent to 2.7 grams (n 1974,
Thus the 1972/74 FAO estimates show yearly consumption of almost 800,000
kilograms of fish and seafood, and almost 1,200,000 kilograms of meat
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and offals of which about 540,000 kilograms are from cattle.

Location of Production and Consumption

The sharp climatic differences between the Sahel and the West African
coast, as well as considerable international differences in wealth,
give rise to production being concentrated in the relatively poor, dry
Sahelian regions and consumption being concentrated in the richer,

wetter coastal regions.

Location of Production. -- There are approximately 30 million head

of cattle in West Africa. About one-third are in the Sahelian zone,
a little over one-half are in the Sudanian zone, and about one-tenth are
in the Guinean zone. With regard to seasonal movement, there is a
gimilar breakdown. About one-third of the animals are involved in long
transhumance, a little more than one-half are involved in short transhumance,
and about one-tenth are under sedentary production systems (SEDES, 1975).
The match between location and movement is indicative of the types of pro-
duction in each zone.

Nigeria has the largest cattle herd,with over 8 million head. Mali
is next with over 5 million, followed by Niger and Chad with 3 to 4
million. Upper Volta, Cameroon, Senegal, and Mauritania have 2 to 3 million,
while the coastal countries (except Nigeria and Senegal) cach have less

than 1 million.

Location of Consumption. -~ The five surplus mecat producers, Mali,

Mauritania, Upper Volta, Niger, and Chad, account for about onc-fourth

0of West African meat consumptlon while the tendefiert countries account for the
remaining three-fourths,  In 1970, the largest consomer was Nigeria with

about 40 percent, followed by Mali with about 10 percent, and then Senegal,
Cameroon, lvory Coast, and Niger, cach with 6 to 7 percent, and the

other countrics with smaller portions (SEDES, 1975).  The distribation

of beel consumpt ton alone is very simblar to that for all meat, with

the surplus natfons accounting for oac=fourth and with N’ peria accounting
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for 40 percent. In contrast to consuming 25 percent of the beef, the
five surplus nations provide over 50 percent of the slaughter cattle.
This difference in location of production and consumption is the basis

of the important long distance livestock trade.

Overview of Livestock Production

Livestock production in West Africa follows predominantly traditional
patterns, with the major modern innovation being in the field of animal
health. Herds are maintained largely for milk production and thus are
predominantly female, with most males sold by the age of two or three. The
extent to which there remain excessive older males is a subject of debate.
Approximately 11 to 13 percent of the herd is sold each year, and net
annual herd growth is probably around 2 to 3 percent in normal times. A
major production management tool is herd movement to obtain water,
grazing, and mineral salts. These aspects of production are discussed

below.

Herd Composition. -- The age/sex composition of a herd is a major

determinant of animal sales, milk production, herd growth, and resistance
to drought. In addition, informat ‘on about herd composition provides
insights into the economic and social strategies of pastoralists. Surveys
prior to the 1972-73 drought reveal that females accounted for between 60
and 75 percent of the herds in the Sahelian Zone [Coulomb et al.,

1971, Coulomb et al., 1972]. The percentage of females rose as a result
of the drought partly becausc most males were very young (less than two

years of age), and young animals suffered most in the drought. Also, as

herders sold more of their anfmals in an effort to buy Increasingly high
priced grain, a greater percentage of males than females probably were sold.
Thus five large postdroupght surveys show 67, 73, 78, 80, and 81 percent
of Lhe anlmals as female, respectively.  Meyn (1977) reports on seven post-
drought surve,a showing 70 to 86 percent females in the herds,

Among animals over two years of ape, the percentage of femaltes is

much higher since many young males have already been sold or slaughtered



-12-

by the pastoralists. In four postdrought surveys the percentages

of males and females, respectively, who were beyond their second
birthday were 13/72, 18/64, 15/69, and 18/53. The corresponding figures
for animals over three years in the surveys cited by Meyn are 5/56, 8/45,
10/44, 5/79, 12/34, 6/39, and 14/44,

Offtake. -- The number of animals sold and slaughtered each year as
a percentage of total herd size is one measure of herd productivity and
a possible indication of the scope for increasing productivity. There
seems to be a general consensus that just prior to the drought,offtake
rates in West African Zebu herds were between 11 and 13 percent
[SEDES, 1975; Robinet, 1972; USAID, 1975].1 The FAO Production Yearbook
shows an average 1976 (postdrought) rate of 10.5 percent for the five
surplus cattle-producing nations. This may be compared with 1976 rates
of 11.3 for all developing Africa, 6.1 for As’a, 15.6 for Latin America,
and 30.4 for Australia. While the West African rates are low compared
to a modern, extensive system such as Australia's, there is no expecta-
tion of significant increase in the foreseeable future.

Some have argued that offtake rose to the 11 to 13 percent level
from only 7 percent in the early 1950s as herders responded to price
incentives [USAID, 1975,p. D -34]. However, a consistency check of sales
data, herd growth rates, and offtake rates indicates that offtake rates
probably changed very little between the early 1950 8 and late 1960 s
[Shapiro, 1976].

Transhumance. -- In addition to the rate and composition of offtake,

the most important management decisions probably relate to providing in-
puts for the animals. In many areas this involves herd movement. The

major objectives of such movement are obtaining feed, obtaining water,

loffrake rates for sheep and goats are estimated at 25 to 35
percent [SEDES, 1975 p. XIX].
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obtaining mineral salts, avoiding damage to cultivated fields, having
access to markets and employment, and reuniting with other groups

for social purposes. As mentioned above, SEDES (1975) estimates that
about one-third of West African cattle are involved in long transhumance,
one-half in short transhumance, and one-tenth are sedentary. Examples
of a long and short transhumance are discussed below.

Marianne Rupp (1975) provides a good description of a relatively long
transhumance undertaken by some of the Peul based in the Dilly grazing
area of Mali's Nara cercle. The entire circuit is about 130 miles,
roughly half to the north of the town of Nara during the rainy season
and half to the south in the dry season.

The northern movement is primarily to allow the animals to graze
in pastures with a high salt content. The herds leave Nara at the start
of the rains or at sowing time and move slowly northward toward Nema in
Mauritania. After a stay of one to two months, by which time the water
pools start drying up, the herds rcturn south fairly quickly.

Following only a brief stay in the home village, the herds continue
on south to Banambi, Kolokani and the Baoulé river. This movement is
motivated by the need for water and secondarily for grazing lands.

Also, at these southern locations the Peul can find employment and markets
to sell dairy and craft products and buy grain. Because of these latter
opportunities many entire families make the southern trip, in contrast
with the northern trip which is made only by a few young male herders.

The Tuareg Imrad Ikoubaraden described by Barral (1967) engage in a
series of shorter but more complex movements that are partly determined
by the cropping cycle. These Tuareg spend the dry season (December to
May) near the wells at Tin Saman in the extreme northeast of Upper Volta,
Just north of Markoye. When the first rains start in May they move
about 15 kilometers south toward Dembam to take advantage of small lakes

there. At the end of Junel they move about 20 kilometers north by

1The original paper says July, but as the rest of the discusaion
indicated, this must be a typographic error.
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northwest to Zeiné Tondla, where they plant miliet.

When the planting 1s finished they move northwest about 15 kilo-
meters to Tadambés on the Béli river where there 1s good salt pasture.l
After half a month, by the start of August, they return to Zenié Tondia
to weed the millet and then return about 25 kilometers northwest to
In Fagagan,which is also on the Bé&li and has good salt pasture. In
October the Tuareg again move south to Zenié Tondia to harvest the millet.
This 18 at the start of the next dry season, and then they move
about 10 kilometers west to the wells at Tin Saman. 1In contrast with
some other groups, the entire family participates in these movements.

Other good descriptions of herd management via movement may be
found in Dupire, (1962, a, pp. 62-82) for the Wodaabe Fulani of Niger, and
in Van Raay (1975, pp. 106-129) for two Fulani groups in northern
Nigeria.

Herd Dynamics. -- The rates of herd growth, fertility and mortality

vary over different geographic regions, production systems, and time
periods. However, it is possible to draw a very general picture of these
factors, especially 1if one focuses on the predrought period.

Table 3 summarizes data on these technical coefficients from
several studies, most of which precede the drought. There scems to be
rather close agreement among the studies. The number of live births
as a percentage of breeding females is between 60 and 65 percent; first
calving usually occurs between the fourth and fifth birthday. Herds were
iﬁﬁreasing at about 3.0 percent per year. Mortality is very high during
the first year (30 to 40 percent) but improves markedly in the second

year and more so thereafter,

1The so-called "salt cure" is taken during the wet season by most
groups. Dupire (1962, a, p. 69) notes that cattle cannot assimilate much
salt in the dry season, and that the salt pastures need sufficient rain-
fall before they will provide animals with the needed salts.
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Overview of Livestock Marketing

Livestock marketing in West Africa shares many of the characteris-
tics of staple food marketing described by Jones (1972) and others, but
also has several unique features. Because a live product is being
handled, there is a great deal of variability and risk as to the state
of the animal at the end of the marketing chain. Depending on the dura-
tion and conditions of transit, the animal may gain or lose welght, may
fall 111, or may die. Dealing with a live animal calls for considerable
expertise by marketing agents. Long distance traders must be able
to judge whether an animal can stand the rigors of a long trip. Traders
and butchers must be able to estimate the carcass and offal yields of
each animal. The extremely long distances involved imply long turn-
around times for traders' capital, serious potential problems of infor-
mation flow, and problems of trust and contract enforcement. The inter-
national nature of the trade gives risec to problems of currency converti-
bility and to import and export taxes. Many of these issues are treated
in the main body of the chapter. The purpose of this section is to
provide general background information for livestock marketing in the

area.

Organization of the Trade. -~ Animals usually enter the marketing

chain when herders sell either to traders in a market or to collectors
(coxers) in the "bush" ncar the herder's home. The bush collector
may be working independently or he may be employed by a trader attempting
to form a herd for relatively lorg transit to major consuming centers.

In the small collection markets in pastoral areas the herder is
likely to deal through an intermediary (often called a dillali in Haussa)

who offers the following services: seeking a buyer, negotlating price,

providing sellers with reasonable guarvantees of a fair price, providing
buyers with a puarantee that the animal 1s healthy and not stolen.  The
Intermediyry also provides hospitality for the seller and way lodee him,
In return for these services to both buyer and sceller,the fntermedlary
18 compensated by a fee patd by the buyer and perhaps with pifts from

the seller.  The amount of this fee varfes from place to place and over
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time, but 18 usually in the range of 200 to 500 CFA F per animal.

A seller generally has a long-term relationship with one inter-
mediary based on a common place of birth or some other relationship.
Dupire (1965, pp. 112-113) describes the following extremely close
relationship betweem Bororo Fulani and their intermediaries, a relation-
ship that leads one to doubt that herders face significant risks from
cheating by intermediaries in collection markets:

This economic role has social aspects, and the parti-
cular relationship which joins the Bororo with their dillalai
takes the form of a "social contract." Those to whom the
Bororo of the Tahoua region turn belong to the category
dillalai-mahautaa or middlemen-butchers... Some of these say
they are the descendants of captives who belonged to Fulanti
or Bororo families now in Niger ...

These dillalai-mahautaa, although they are today free,
continue to observe towards the descendants of their former
masters certain of the obligations under which their ances-
tors lay ... Among the Bororo, servile relations have become
very much lessened in content and have actually been assimilated
into a sort of joking relationship (dendiraagal). No motive
for disagreement, say the dillalai-mahautaa, can arise be~
tween them and "their Bororos."

Animals purchased at collection markets are moved south either to
regroupment markets, to export markets, or to terminal (final consumption)
markets. At the former two types of markets the animals may be resold
and become part of a larger herd destined to move to a terminal market.
The major terminal markets are at the capital cities of the Sahelian
and coastal West African nations, and in a few other large cities,

At the terminal markets traders generally deal through intermediaries
to sell their animals to wholesale butchers. Intermediaries here
have a greater hospitalfty function since traders may have come from a
long distance and may stay for a week or more. Cohen (1969) polnts out
that In Ibadan the owncrship of houses in which to lodge traders was
a prerequisite to becoming an {ntermediary.  The aforement loned ser-
vices of secking a buyer, negotfating the price, and guarantecing the
anfmal are also performed by southern Intermediaries.  In addfitfon, in
gome markets they play a eritical role in puarantecing the butcher's

repayment of credit extended by the trader. Some butchers buy on eredit
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and repay after sale of the meat and offals. Iatermediaries are resident
in the market and hence can evaluate the credit-worthiness of butchers.
The traders do not reside there and so lack the needed information.

At terminal markets as at collection markets, the intermediaries’
fee is usually paid by the buyer and not by the seller,although the
latter may gilve pgifts. Hill (1966) notes that in Kumasi the Inter-
mediaries made most of thelr money not from these fees but from
commissions paid by local merchants to whom the intermediary had directed
the trader, and by trading and other business enterprises. On the
other hand, Cohen (1969) did not find this to be the case in 1vadan.

Wholesale butchers who buy from the traders may also operate
as retall butchers or they may specialize and sell all their meat to
retall butchers. In major markets slaughtering (s done at povernment
abattoirs, the use of which s controlled by leenses and fees. Retail
meat sales are often concentrated mainly at stalls rented by licensed
retailers from the governmental market authority, althouph retailers

may sell to ltinerant peddlars of raw and cooked meat.

Transportation. -- The long distances involved in West African live-
stock trade call for speclal consideration of transportation. Animals
are moved from the Sahel to major consuming centers by trek, by train,
by truck, or by some comblnation of these. For example, cattle might
be trekked from Dji{bo in northern Upper Volta to Ouagadougou,where
they would board the train for Bouakd In Ivory Coast. Depending on
market conditions they might then be trucked on to Abidjan, The mode
of transport and the manner {n which different modes are combined
depend on relative costs, peneral and scanonal avaflability, and market
conditions. Kellogp (1971) {llustrates the impact of these factors
in Nigeria.

In the two largest cattle importing natfons, Nigeria and lvory
Coant, trek and trodn are the domfnant modes,with trucks beinpg used
primarily for raptd reactlons to swhort-term price movements, From 1973
to 1976 between 1/ and 40 percent of offlefally recorded cattle (mports
entered Ivory Coast by rafl, the remalonder by road (almout all trekked

rather then trucked) (Stantz, 1979 . Total offfedal {mportu of cattle
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ranged from 112,000 to 224,000 during that time. For the period around
1971 Bishop (1972, pp. 9-10) estimates that sbout 105,000 head of

cattle entered the country on foot and 40,000 by rail. However, 20,000
of the trekked animals subsequentiy boarded the train in northern Ivory
Coast for shipment to Abidjan. Kellong (1971, p. 30) reports official
Nigerian statistics showing that between 39 and 55 percent of cattle
moving from northern to soutliern Nigeria between 1952 and 1964 were
carried by rall and the remalnder primarily by trek. During that period
between 267,000 and 397,000 head of cattle moved from north to south each
year.,

Anuual costs and returns to trading depend in part on how many
herda a trader can collect and ship south. This {n turn depends {n part
on distances fnvolved and time on varfcus modes of transit. The bulk of
the trade starts from between 139 and 162 north Yat ftude (central
Malf, northern Upper Volta, central Nipger) and s shipped to between 5°
and 8° north (Abtdjan, Accra, Lagos, Thadan). Transit routes often
cover more than 1,500 kftometers from coltect fon market to final consump--
tion market. It may take from two to four months from initial collection
of the export herd {n the north to final sale in the south.  The principal
trade flows are between the foltowing palrs of natfons: Niger and Nigeria,
Chad and Nigeria, Upper Volta and Ivory Coast, Mali and Ivory Coast, and
Mauritania and Senegal. Other exporting and fmportang nations play

smaller roles in the overall trade network,

DEVELOPMENT TSSUES

Following the 1972/73 Sahelflan drought there were numerous
recommendatioms for a major restructuring of liveatock production, and
for greater regulation or replacement of traditional market Inpg agents,
In addftton there were fearn that coantal markets mieht soon provide
sharply Tower tevels of demand tor Sahelfan heel.  These fasuen are
consldered here fn brict averviews of (he tolltawing: 1) the wtrati=-
Flcatfon wtratepy tor encouraging spectaltzation in different stapens of

cattle production according to agro-climate zones; ?) the roles of liva=
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stock In pastoral societies; 3) the functioning and efficlency of tradi-
tional marketing agents; and 4) the long-run demand for beef in coastal

markets and prospects of non-African beef supplies to those markets.

Stratification of Animal Production

While numerous specific programs and policies have been formulated
for limited aspects of livestock development, one broad strategy for
most components of the sector continues to receive the most attention ==
stratificatfon.! Under this strategy the different stages of producing
marketable beet cattle would be concentrated in those arcas having a
comparative advantage for a particular stape of preduction by virtue
of climate, veeetation, availability of other fnputs, positive externali-
ties, and proximity te transport and to consuming centers.  Thus,In general
terms the northern zones which are relatively disease -free and have
relatively larpe pastoral populations with high levels of animal husbandry
skills would concentvate on the difficult stages of pregnancy, birth,
and raising calves to the age of about two.

Arcas farther south or located near major northern water sources would
concentrate on "growlng out" or ralsing animals from the age of two to
about six. In these arcas the avatlability of better pasture and more
agricultural by-products (stubbles, gleanings) might lead to faster
welght galna, and the greater inctdence of dfscane might be less trouble-
gsome for the older animals. Where the possibility ex{sts for integrated
crop/animal farming thin might fncrease the benefits of [ntermediate live-
stock productlon, Most of the mature "prown-out” animals would be marketed
directly. However,some might be moved to these areas close to large
consuming centers or close to transport where there {8 also a good supply

of feedstuffn to fatten the animals prior to final marketing,.

e s st e v v e me e e

IThin nerves an a useful point of departure because it raises a
number of {mportant questions. However, as will be seen,stratification
may be posuible only on a lim{ted scale.



-21-

Three main benefits are hoped for from this strategy. First,
incomes are expected to rise in the northern zones,where more males would
be sold at younger ages. Specialization in the cow-calf operation 1is
considered more profitable than retaining mature males in excess of those
needed for stud. Also, if herd size were decrecased in the process
there would be less gtress on the range, hence a slowing or
avoldance of the progressive ccological deterioration that some believe
has been occuring.

Proponents of the strategy also hope that incomes will rise in
the iIntermediate growing-out zone. The growing-out operation might
represent a profitable addition to crcp farming In that area. Where
crop/animal {ntcpration is possible with traction and manure, the
benefits might cven be greater.  Finally, stratificatfon is expected
to lead to greater supplies of beef at reasonable prices. Thus, consumers
are also expected to pain from this strategy.

The eventual reallzation of these benefits hinges on a number of
issuesn, some of which are discussed here.  First,w:11 northern pastoral-
ists opt for this change in thelr Tives? Thie {s «ddressed to some
extent In the subsequent discussion of the role of lvestock {n pastoral
gocleties.  Sccond, how many "excess" mature animals are there now
that would be ctiminated through ecarlfer sales? Third, how much would
the present price structure have to change to stimulate carlier sales?
Fourth, how well do Tivestock operations it into farming systems {n the
Intermediate zone? ¥ifth, how profitable are fattening operations?
Sixth, what {4 the sfze of vhe market for fattened beef? And Seventh
{8 the marketing system flexible enough to service the new types of

trade {mplicit in stratification?

Herd Composition. -- As discussed in the first part of this paper,

Sahelfan pastoral{sts presently follow a strategy of selling most of
thelr male cattle by the ape of two or three. That fs, Sahelian herds
are basically dairy operations,  However, the percentage of mature mnles
in the herds may be womewhat {n excenn of the 4 to 5 percent constdered
necesnary for breeding.  The herd composftion surveys roaferenced (n the

firut part of this chapter indicated that as a very rough average, about
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10 percent of the Sahelian cattle herds may be males past their third
birthday. If this is taken as the potential breeding stock it indicates
an excess of about 5 percent of native males. With the Saheliun herd
numbering about 10 million, this means there are approximately 500,000
excess maturce males.  Restructuring Sahelian cattle raisting to focus
on cow-calf operations would reduce tils demand on range resources and
either allow more slack between carrying capacity and herd populat lon,
or make 1t possible to fncrease the population of cows and calves.
Following the initial disposal of exceas native males, a smaller
number of threce-year-olds would then be available for sale cach year. The
aforementioncd studies show that about 3 to 4 percent of the Sahelian herd
are males between their thivd and fourth birthday, {.ce. about 350 000
head. As a rough approx.matfon,we may say that 29 to 40 percent of
these anfmals are presently sold within the year, primarily for final consump-
tion. Some of these sold antmals presumably could be bought by farmers
who would raise them to the age of six.  In additfon, the offtake rate
could be fncreas-:d to provide more animals for growing-outr without
decreasing the number of breeding bulls below minimum requirements. Per-
haps as a rough figurce, 100,000 Sahelian three-year-olds could be
available for growing-out cach year.  This number may be compared with
the total of 500,000 West Afrfcan work oxen estimated by Sleeper in a working
paper under thia profect. Thus, the addition of animals for growing
out could be a relatively sizeable Incerement In the {ntermediate
zone, However, the flow of swix-year-olds coming from  the growing-out
operations would be relatfvely small compared to the total of about

3 to 4 million cattle marketed cach year in West Africa,

Price Structure, -- Some have argued that the relative prices of
young and old anfmals compared to the cout of retalning animala in the

herd are auch that Sahelfan pastoralists find {t most profitanle to

sell anfmals at age nix,  Presumablyysales at younpger apgen, reflected in

the herd compouttion data clted above, are for fmmediate needs and do

not reflect optimal, longeranpe planning.  Once such presusing needn are
covered, the herder will choone to well at ayge nix rather than two or three,

Thuayn change fn price structure would be needed to induce Increased sales

of young cuattle,
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However, data on cattle prices do not completely support such an
argument. Seventeen data sets showing the price and age of cattle sold
in Niger, Mali, Chad, Upper Volta, and Ivory Coast were analyzed to
learn how rapidly price rose as animals grew older. Many of the data
gets indicate that beyond age two or three the sale price rose by less
than 20 percent for each year of animal growth. Furthermore, a linear
equation was often the best fit,and this indicates a decliniag percentage
increase in price.

These price increases must be compared to the cost a herder
faces 1f he keeps an animal one more ysar. If alternative uses are
available for the money represented by an animal, then the opportunity
cost of capital is relevant. This {s generally assumed to be 20 to 25
percent in West Africa. However, this probably should be deflated for
herders in the northern zone who may not have many alternative investment
outlets. Another major cost is mortality which, as shown in Table 3
has been variously estimated at 5 to 10 percent for ages two to
three, 2 to 8 percent for ages three and four, 2 to 10 percent
for ages four to five, and 2 to 8 percent for animals over five.

The third cost 1s labor for care and feeding. Once an animal is over two
there are relatively few health problems in the northern zone, and feeding
cost per animal is low in sizable herds. Thus the total cost of keeping
an animal one additional year is about a 20 percent (of the animal's value)
opportunity cost, a 2 to 10 percent ‘mortality risk, and the cost of labor
for feeding and care. The sum of these costs may exceed the return for
keeping an animal one more year.

Therefore, while the evidence 1is not clear cut, as must be expected
when considering such a large area with spotty, rough data, 1t 1is not
obvious that Lhe current price structure provides strong incentive for
herders to keep animals to the age of six rather than selling at age two
or threc. For such an incentive to exist,the return for holding an animal
one more year (l.e., the price increase over the year) must be greater than

the cout of keeping the animal for that year. It 1s not clear that this is
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the case in the Sahel.l Thus,we conclude that a major restructuring of
prices is not needed. However, marginal changes may be necessary to

tip the balance more toward sales of young animals, aud such changes should
be forthcoming if demand for young cattle increases in the intermediate

growing-out zone. The latter issue is considered in the next section.

Raising Cattle from Age Two to 5ix. -- The intermediate stage of

cattle production, growing-out, would be done primarily by crop farmers
in wetter areas with good feed resources. A major question concerning
this stage is whether the additional land, labor, and capital that would
be devoted to cattle will yield more in that activity than in crop
production. If this is true now, then one must question why those far-
mers have not already undertaken more cattle production. If returns to
cattle raising are not now greater than returus to crop raising, then
one must investigate the prospects for interventions that would increase
the former.

Intermediate cattle enterprises usually take one of two forms in
traditional West African crop systems. Either cattle are purchased by
farmers and entrusted to nearby Fulani for management, or the farmer
keeps the cattle on the farm where he benefits from manure and possibly
traction and, if there are females, milk. Delgado's analysis in Chapter
Two looks at both alternatives in southeast Upper Volta.

Under the entrusting system farmers incur few costs other than the
initial purchase and occasional mediral expenses. The Fulani are
responsible for all maintenance and feeding. The farmer's benefits are
the sale price of his animals and any young born to his females. The
Fulani gets full use of the milk. Use of manure goes mainly to the

Fulani, but this may be changing.

1Theoretically the relation betwzen costs and returns for keeping
animals an additional year would iadicate one age at which sale would
maximize profits. Obviously,in the Sahel all animals are not scld at
the same age. Different ages of sale arise because some male animals are
kept for breeding, some become {11 and thereby cost more to keep, some
animals gain weight more or less rapidly than average and so will bring
more or less than the average return onc year later, and prices and costs
very over space and time.
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Under this entrusting system Delgado found a 19 percent internal
rate of return (IRR) on males purchased at age two and sold at age

fOur.1

The figure was 21 percent for females purchased at age two and
sold at age six. Thus investment in a cattle enterprise offers a return
in the neighborhood of the generally cited 20 percent opportunity cost
of capiial for the area.

Delgado also explores the hypothetical case of cattle kept on the
farm. (In his research area all farmers entrusted their cattle to Fulani,
go experiment station data were used and costs were extrapolated
from Fulani activities.) When the benefits of milk and manure were
credited to farmers and the costs of maintenance were debited, Delgado
found that males held from age two to four had an 8 percent internal
rate of return (lower than in the entrusting system) and females held
from two to six had a 21 percent IRR (the same as in the entrusting
system). But cattle on the farm have the disadvantage of possibly damaging
neighbor% fields and of revealing a farmer's wealth. Thus, farmers
probably find the entrusting system superior and in fact no cattle are
kept on the farm.

Delgado pursues the question one step further by including benefits
of animal traction when animals are kept on the farm. This analysis 1is
done with linear programming and reveals that under very favorable assuip-
tions this degree of crop/animal integration would yield net returns only
3 percent greater than the case where animals are entrusted to
neighboring Fulani.

Delgado's results are consistent with a system in equilibrium where
farmers have allocated each resource so as to equalize 1ts marginal
return in different enterprises. The returns possible from entrusting
cattle are about the same as returns on other investments. A shift
of resources from present crop farming operations to accomodate cattle
integrated into the system will not significantly increase net returns.
Thus,under preseit conditions,farmers in areas similar to Delgado's South-
east Upper Volta research site are unlikely to generate large new demand

for two-year-old Sahelian cattle.

11f males are held to age six the IRR falls to 14 percent.
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On the face of it Delgado's results appear contrary to the con-
ventional wisdom about mixed farming and also contrary to implications
of experiments at nearby research stations. For example, at the Saria,
Upper Volta research station of the Institute de Recherches Agronomiques
Tropicales et des Cultures Vivrieres (IRAT), experiments showed a large
yileld increase in sorghum from application of six tons of manure per
hectare and also large increases for an additional six tons, and minor
increases for subsequent applications (Dinechin, 1969, P. 284 ). With
regard to ox plowing, Charreau (1974, p. 238) reviews experiments that show
significant yield increases of 21 to 157 percent on millet, sorghum, maize,
rice and cotton in West Africa. These are said to arise because plowing
allows better penetration of water into the soil and also better
retention of water at root level. Thus,ox plowing may not only decrease
labor requirements on some operations; it may also increase yields.

However, as Delgado's analysis shows, these Impacts of manure and
traction must be considered within the context of the full farming system.
For example, the use of oxen for land preparation may ecase a labor
bottleneck at that time of the year only to create one during subsequent
phases of the crop cycle. The higher yiclds and larger areas possible
with manure and traction imply greater labor requirements during weeding
and harvesting. Problems arise when these operations are still done
by hand. Ruthenberg (1971, p. 71) presents data shown In Table &
that demonstrate an aspect of this phenomenon. The Senegal groundnut
operation shown in the table has both land preparation and weeding done
by ox-drawn implements, with a resultant 40 percent decrease in labor
time compared to a complete hand-hoe system. In contrast, the Tanzanian
cotton enterprise uied oxen only for land preparation, resulting in a
greater per-acre labor expenditure for weeding, and a total labor increase
of 2 npercent over a complete hand-hoe system.

In add.tion to possible problems of incomplete mechanization, there
probably are e-veral reasons why mixed farming in Delgado's research site
would not be as profitable as rescarch station results {fmply. Flirst,
population density (40 per square kilometer) is relatively high for such
a dry arca, hence crop land competes with grazing land; there is

80 much land under crops that risks of damage by cattle are high. Second,



Table § = Labor Inputs in Typical Savanna Crops with
Hoe Cultivatica and Ox-Plough Cultivation

1 ) (3) 4 (5) (6) @)
Hoe cultivation Ox-plough cultivarion

Crop Groundnut Millet Maize Maize-sorghum Cotton Groundnut Cotton
Location Kaolack n.a. n.a. Sukumaland Sukumaland Kaolack Sukumaland
Country Senegal Upper Volta Upper Volta Tanzania Tanzania Senegal Tanzania
Year 1566 n.a. T8 1963 1963 1965 1963
lazd rrezaratioa aad
slanzizg (hours harl) 169 88 152 390 370 136 120
Veeding (hzuwrs ha ™) 376 180 252 250 430 110 700
Harvesting and
preparacicn fer
sale (heurs ha~l) 210 208 64 300 690 210 700
Total (hours ha-l) 755 476 468 940 1490 456 - 1520

Source: Ruthenberg, Hans. Farming Systems in the ics, London:

Oxford University Press, 1971; p. 71

_Lz_
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the area does not grow a high value cash crop that might show very
good returns to manuring. Third, the grain marketing system is not
reliable enought to permit farmers to reduce millet production
below subsistence needs and concentrate more on cattle with market
purchases of grain. 1In areas without these and other constraints
discussed more fully in Delgado's monograph, there may be a greater

potential for increasing the growing-out of cattle.

Fattening. -- According to the stratification strategy,a small
portion of mature animals would be fattened before final sale. Christopher
Wardle's working paper for this research project provides one of the
few analyses of fattening operations by West African peasants. Wardle
served as technical assistant on a project at Liboré near Niamey in
Niger funded by Euro Acord and under direction of the Livestock Department
of the Nigerien Ministry of Rural Economy. The project provided credit
for cattle purchases and some technical advice. While fattening operations
are likely to vary considerably across West Africa according to resource
endowments, the Liboré project is instructive because it demonstrates that
peasants can profitably fatten cattle in at least some circumstances.
Liboré appears to possess a number of preconditions that bode well
for the success of fattening programs. It is only 15 kilometers from Niamey,
a major consuming center. The Niger river flows along one edge of the

canton of Libor¢ and provides a good source of forage. An irrigated rice

scheme provides agricultural by-products, and a few farmers have already
been engaged in fattening,.

The main constraint was capital to purchase cattle. The project
provided 36,000 CFA T to buy one animal and 4,000 for feedstuffs and
medicine. Loan applicants were screened by village chiefs, and each
village as a whole was responsible for the borrower's repayments. In
the first two years a total of 34,268,000 CFA F was loaned for the pur-
chase of 857 cattle by 591 different farmers.

Participants were required to buy healthy male animals of at least
200 kg, but ecach farmer was responsible for choosing his own animal
and so was responsible for the animals' performance. The option of

having the project choose the animal was rejected because if the animal



did not perform well,the farmer could argue that he was not to blame
and did not have to repay the loan. In the first year 99.92 percent
of the money loaned out had been repaid.

Cattle were fattened for a minimum of three months. This
minimum period was stipulated in the contract to ensure proper finishing
of the animals and to avoid having peasants gell the animal quickly and
then use the money for other purposes. The maximum fattening period was
six months,when the loan had to be repaid. The feeding regime varies
seasonally. Grass from between millet rows was fed from September to
December, Bourgou grass from the edges of the Niger River from December
to March, grass from between irrigated rice plots between March and June,
and a variety of forage after the rains returned in May/June. Agricultural
by-products were also fed: millet bran produced locally by village
women; rice bran and cotton seed from nearby mills. Throughout the
fattening period the farmers were visited by cncadreurs,who offered
technical advice.

Performance was satisfactory. Daily weight gains averaged
603, 470, 696 and 475 grams per day for four different groups fattening
animals in different seasons. The lowest figure was for animals fattened
in the dry season. The next lowest reflects an unsuccessful effort to
use an inferior hay. The average net profit from farmers 1in those
four groups was 9465, 9762, 13640 and 9797 CFA F respectively. High
profits for the third group may be misleading,because this group was
composed of farmers especially selected for good performance in the first
period because the project wanted to test the feasibility of fattening
in the rainy season. The equivalence of profits for groups one and two
in gpite of large weight gain differences reflects the increase of price
in the dry secason to offset the decline in avaflability of fecdstuffs,

The above profit figures are net of all cash costs and 5 to 8 percent
Interest, but not net of family labor costs. Wardle's rough estimate of
labor requirements indicate a daily return of 362 CFA F per man day,which
i8 superior to returns he elter for crop activities examined by other
researchers, Thus, it appears that cattle fattening by peasants is a

profitable activity under the conditions at Liboré. Furthermore, Wardle
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indicates several steps that could be taken to improve the availability
of feedstuffs, which should imprave profitability still further.

Wardle does raise two cautionary issues. First, loans have been
staggered over the year rather than dispersed in one period in order to
avoid glutting the market. Evidently the Niamey market for fattened
cattle 1s not very large. Second, experience showed that animals over
four years of age had more health problems, took longer to settle 1in,
and had lower weight gains than younger animals. In the second year, few
farmers bought animals over four. This has implications for the strati-
fication strategy in which animals are "grown-out" until age six and
then sold for consumption or further fattening. Under certain conditions,
growing-out and fattening may prove to be mutually exclusive. However,
this is far from a firm conclusion,because a six-year-old animal that
has spent four years on a farm pulling a plow is much different from one

that has always been in a Fulani herd.

Size of the Beef Market. -- The stratification strategy Implicitly

assumes a large and growing market for Sahelian beef sufficient to offer
good prices for increased flows of cattle. A subsequent section addresses
fv detull the naturce of demand for beef and competition for the Sahel
from non-African exporters. However, it is worth noting here a few
aspects directly relevant to stratification, Operations for "growing
out" and for fattening animals will produce hipher quality beef than 1s
available from range-fed pastoral animals. Animals from the former two
operations will yield tender, fattier beef.

Staatz's study in Ivory Coast reveals that there is some congumer
preference for fattler beef. Taurin cattle obtalned a 2 to 4 per-
cent premfum (per kg carcass welght) over zebus because, so butchers
believed, the former provide fattier meat., In additfon, the fmplicit
price of the meat fn a standard large size pile (100 or 200 CFA F) of meat,
bone, fat, and offals {4 higher than the fmplicit meat price In small
piles (25 or 50 CFA F)beecause meat n the former (s considered more tender,
However, Staatz's Interviews revealed a dlstante for beef with heavy
fat layers. Thus, Stantz concluded that consumers perfer meat from

animals that may be called well-fleshed but not fin{shed. This
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probably means a preference for animals that have been grown-out and for
those that are fattened for two to three months, but not those coming
from intensive, longer fattening regimes.

The demand for beef and for higher quality beef are both, of
course, sensitive to changes in relative prices and consumer incomes.
As discussed further below, estimation of demand functions shows that the
own-price elasticityl of beef 1s almost ~1.0, the cross price elasticity
of beef with fish ig¢ about .37, arnd the income elasticity of beef is
between .5 and .6. Thus,increases in consumer income should significantly
increase per capita demand for beef, but the large price elasticities

indicate that demand will fall sharply if prices rise considerably.

Market Flexibility. -- Stratification of cattle production implies

changes in the size of trade flows, changes in the types of animals han-
dled, and changes in important sending and receiving points. Some have
questioned the abllity of the traditional trade to respond to these
changes and facilitate the new flows. Predictions of this sort are
obviously hazardous. However, Herman's work in Upper Volta revealed

that the traditional trade was responsive to another sharp shift in
animal flows. In nelghboring Niger the government's herd reconstitution
program generated strong demand for young animals, Traders responded to
this demand and facilitated a major flow of such animals from Upper Volta

to Niger.

The Role of Livestock in Pastoral Societies

The stratification strategy discussed above and most other livestock
development policies depend for thelr success on correct assessments of

the incentives to which pantoralists will respond. This in turn calls for

varvvntnuv change fn quantfty demanded divided by vhe percentage
change of the Indicated varfable, price of beef §n thia case,
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an understanding of the roles that livestock now play in pastoral
gsocleties. This section reviews the following four major roles but does
not attempt to rank their importance nor develop a general model of
herder behzvior: 1) production of animal products; 2) production of

crops; 3) financial services; 4) culture maintenance.

Production of Animal Products, -- Melville Herskovitz's classic

treatise, "The Cattle Complex in East Africa" (1926), describes the
manner in which cattle have become the dominant element in the cultures
of a number of pastoral peoples. This emphasis on the cultural signi-
ficance of cattle may have led subsequent observers to downplay or over-
look the subsistence roles of cattle.

One of the carliest efforts to redress this often unbalanced per-
ception was Harold Schnelger's (1957) article, "The Subsistence Role
of Cattle Among the Pakot and In East Africa." Amongst the same peoples
for whom Herskovitz desceribed the cultural fmportance of cattle,
Schneider found very (mportant subsistence contributions. For example,
among the Pakot he found that @ (Schneider, 1957, p. 287)

1. "All cows and goats arc milked and the milk

18 consumed without ritual or other complications,"

2. "Another important source of n ~+ishment {8 the
blood of cattle . ., . "

3. "Most steers are slaughtered when they reach thedr

prime, while cows are not killed because of their
value as productive capital.”

One of Schneider's most fnteresting findings was that even though
most cattle arc ulaughtered in ritual scettings, this does not significantly
diminish the subsafutence value of the meat, Firat of all, meat from
ritual slaughter fa totally conkumed.  Sccond, there I8 no piling up of
ritual slaughter that mipght cause nome meat to he wantoed., Third, slaughter
in a ritual setting Implics a targe proup of participants who share the
meat, hence, apaln prevent waste,  (Although the Pakot know how to
dry meat, they prefer It fresh and they Incur  nome spoflage with drying.)
Fourth, there In a taboo agninst consuming milk and ritually slanghtered

meat on the same day, so that consumption of thome two foodn I8 upread



over a wider number of people or, via soured milk, over time. Fifth,
and perhaps most significant, the scheduling of rituals that call for
slaughter seems geared to the community's need for meat. Schneider
(1957, p. 289) comments as follows:

The most frequent feast seems to be the one known
simply as kerket; this is not required at any special
time but is held when there i8 a need for meat, aven
though ritual ends are also served by it. The other
gapana-like feasts, such asg the funeral, are of relatively
rare occurrence.  But even these fulfill a subsistence
role, for presumably the decision to hold a kerket is
conditioned by whether a compulsory feast such as the
funeral has recently been held. The attltudes of conser-
vation which accompany kerket are most prominently seen
in the fact that 1t {s often initiated by the community
which calls upon one of [ty members to glve a steer as
an obligation. The person selected may demur on the
grounds of placing himself {n cconomlc jeopardy, but he
must eventually consent in ordee to maintalin his standing
in the community. Two feasts never occur on the same
day or even on adjoining days, except In unusual circum-
stances. Finally, the consumption of meat does not
conflict with the use of milk, except in the sapana. Per-
sons who consume ritually slaughtered meat may not take
milk on the same day; the milk thus saved 18 cither made
avallable to those who have had no meat, or is eaten
sour on the following day.

In addition to just noting that livestock may simultancously serve
subasistence oblectlves and cultural objectives, {t Is necessary to
examine the subsiatence roles of tvestock In some detall, The quantity,
nutritional value, and scasonallty of food produced by animals has a
major influcnce on herd size and structure, demand for nonanfmal food,
and the pattern of sales of milk and animats. The following discussion
examines mllk, weat, and food in turn. Much of this {8 drawn from Dahl
and Hjort (1976) who provide a very useful compilation of data f{rom
many studles of pastorai groups, with major concentratfon on the English
languapge literature reparding Africa,

Milk s the most fmportant animal food consumed by most pastoral
groups, With supplementary sources of fron and Vitamin C, a family
could base mont of ftu dlet on mlilk., Taking repreasentative nutritional
ylelds and requirementa, Dahl and Hlort (1976, po 15%) caleulate that a
family with a 10.year.ald father, a pregnant mother of 25, a pirl of

15, a boy of 18 and ehlbdren aged 3 and 8 would require 16,6 kg of
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of milk to satisfy their daily need for 13,800 kcai and 318 g of
protein. However, the nutritional value of milk and hence the required
volume varies according to the breed of cow, the location, and the
neason. Regearchers have reported calorie ylelds between 633 and 831
kcal per liter of milk from pastoral cows, and protein yields between
3.0 percent and 3.8 percent.  (See Deshler, 1965 Widstrand, 1975;

Orr and Gilks, 1931; Bartha, 1971.) The scasonal variation 1s particu-
larly important In the Sahel. Bartha (1971 in Hiort and Dahl, 1976,

P. 154) found that fat content, a major determinant of calorie content,
was 2.3 to 2.5 perecent at the end of the dry season while during the
rains it more than doubled to 5 to 7 percent.

Seasonal varlation {s even more critical to the volume of milk
produced. One of the most careful studies s by Van Raay (1975, p. 49)
for a sample of 092 Fulant-owned cattle around Zaria in 1970. He
measured milk avallable for human consumption, {.¢., milk obtatned after
the calf's normal suckling. The datly average per lactating cow was 0.77
litersybut the actual output varfed from a low of 0.50 in April to a
high of 1.07 (n September.  This varlabflity was not exacerbatoed by
variability {n the number of lactating cows. Van Raay (1975, p. 50)
found no sipgniticant seasonal variation in the pereent of a herd in milk,

Other less detalled, studies provide a wide range of average figures
on milk yicld., The World Bank (1979%) estimates that Fulani-owned
cattle in wentern Upper Volta yleld about 150 kg of milk for human
consumii fon durtng cach lactatfon. This would be .69 1ters per day
over a 21G-day lactatton period, Brémaud and Pagol (1962, p., 118) in-
dicate a yleld of 400 to 450 kg over a 210 lactation as a peneral estimate
for Sahellan Zebus,  Thin range of 1.8 to 2.0 Iters per day (s much
higher than the yichds fudfcated by Van Raay and the World Bank. Br&maud
and Pagot are not clear as to whether thetr flpures are for total yield
or yleld avatfable for human consumpt fon.  However, Dahl and Hjort (1976,
p. 145) seem to believe {1t In the latte..  An even hipher tigure Ia
provided by Dupire (1962, b, p. 111) who ataten that Bororo Fulani cows yleld
slightly over three Liters per day over the flent six months of the lactation

and that during the wet season the yleld I oven hWigher, five liters.
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Again, 1t is not clear whether these high figures refer to total produc-
tion or just the amount available for human consumption. However, Dupire
implies it is the latter. High yields were also found by Rada and Neville
Dyson-Hudson (1970, p. 113) among the Karimojong in Uganda. Daily milk
ylelds for human consumption varied from 1.0 to 2.2 liters per lactating
cow, with an average of 1.6 liters.

The above discussion of milk yields and requirements has implications
for herd size and composition. Providing the 16.6 kg (16.1 liters)
daily milk requirements for the aforementioned reference family would
call for an average of 21 cows in milk over the year,according to Van
Raay's data on milk yields. However, during the periods of lowest milk
yields, In April, 32 lactatlug cows would be neceded. If, as Van Raay
(1975, p. H0) found, about 17 percent of a herd {s In milk at one time,
the total 'verd would have to number about 124 head, usiug the above
averages. In the dry scason about 188 would be needed. Such large herd
slzes are not very common In the Sahel,and this conffirms the Important
place of nonanimal foods In pastoral dlets.

Meat and blood arc much lTess important than milk in pastoral diets,
but thedr contributlon {s still significant. Dahl and Hjort (1976, p. 170)
estimate that the meat on a 120-kg  bovine carcass ylelds 287,500 keal
and 17.4 kg of protedn, An additional 51,860 keal and 1.6 kg, of protein
arc provided by the tongue, lver, heart, kidney, suet fat, caul fat,
and hump of an anlmal with lvewelght of 250 kg (Based on Dahl and Hfort,
1976, p. 170.)  The above carcans welpht and [Hvewelpht estimates seem to
be appropriate for animalya slaughtered in West Africa, although this varies
conglderably over time and upace,

Blood is more fmportant among East African pastoraliats than among
those In Went Africa.  Fach year an anfmal may yfeld six lters of blood
(over three bleedings) which provides a total of 1980 keal and 46 kg
protein.  (Dahl and Hiort, 1976, p. 174.) Since fertfle cows usually
are not bled, cach herd probably contatns fewer than 50 percent bleedable
anfmaln.  Thus compared to milk and meat, blood In not o major source of
calorfes and protedn for pantoralfists,

The above dincussfon of the substance value of animal products should
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not be taken to mean that pastoralists consume all the food produced

by their herds. The nutritional ylelds cited represent a potential
that the pastoralist family can consume itself, but the aniwal producta
may be sold or traded rather than eaten. For example, Dupire (1962, b,
p. 46) states that:

Milk products ... are the very basis of the daily economy

of the Bororo household, which by the exchange of curdled milk
or the sale of butter provides, theoretically, for its food
needs ('no butter, no millet,' goes one saying).

[our translation]

Similarly, a large part of herd offtake is sold rather than slaughtered

for pastoralist consumption.

Contributions to Crop Production. -- Livestock contribute to crop

output by producing manure, by providing power for cultivation and trans-
portation, by developing and maintaining labor assistance arrangements, and
by increasing the profitability of Improved fallows. The full extent of
these complementarities between lvestock and crop enterprides I8 rarely
realized {n Afrfca. 1In some arcas the cogt of cxplotting these comple-
mentaritics may be greater thaa the benef{ts, (See Delgado, 1978.)
However, in other arcas the benefits may outweldght the costs, and the com-
bination of ltvestock and crop enterprises {n an Integrated system may
become more wide-spread with the assistance of extensfon activities and
adaptive technological development.

Manure production by pastoral animals has recefved 1i{ttie study and
the available estimates are quite varfable. At the Sarifa, Upper Volta
reaearch station of the Institute de Recherchen Agronomiques Tropicalen
et des Cultures Viveléres (IRAT), the annual productfon of manure {rom
a pair of zcbu steern was approxtmately 5 metrie tonn, and the cntire
herd of 60 antmala (componition not stated) provided about 120 metrle
tona (Dincchin et al., 1969, p. 2715, A metric ton of thin frenh
manure had approximately 222 kg dry mattes and contafned 20 kg of N, 2,65
kg of P205, 11.9 kp of Kzﬂ, 4,33 kg of Cal), and 3,09 kg of MpO (Dinechin
ot al,, p. 279), The Momento de L'Agronomfe of the French Mintstdre de
la Cooplération (1974, po 1003) entimates that an African nteer stabled

at night will produce 3.2 metric tons of manuro per yoear, of which 750
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to 1000 kg would be straw used for litter. A steer under permanent
stabling would produce ten metric tons. Presumably, this is the weight
of wet and dry matter, but it is still difficult to compare this with
the IRAT estimate since IRAT does not indicate stabling conditions nor
the contribution of straw litter, if any. Some variation in estimates
is to be expected since manure output is dependent upon feed input.

For India, the FAO 1971 Production Yearbook estimates that one
cow produces 8.6 metric tons of fresh (wet and dry material) manure
each year. However, A. Singh argues that a more realistic figure 1s
5.5 m.t. (Singh, 1975). One metric ton of this fresh manure 1s said to
contain approximately 180 to 260 kg dry matter.

For Zambia (then Northern Rhodesia) Allan (1965, p. 417) states
that available cattle manure is limited to night droppings in the kraal
since the animals graze during the day. The quantity of this manure that
the farmer actually obtains is probably less than three-quarters of a ton
although a few farmers may get nearly two tons. The manure is only

slightly augmented with litter.

The yield gains from application of manure have not been studied
extensively in Africa. For experimental data to be able to be generalized
over time and space the tests would have to include analysis of the manure's
composition and they would have to be conducted over a long period of
time to determine sensitivity to rainfall, changes of soil ph and organic
matter, and other long-term variations. As discussed in the stratification
section, one experiment conducted during only one year in Upper Volta
shows large yleld 1increases for sorghum for the intial six tons of
manure per hectare, and also for the next six tons, but subsequent in-

creases arc minor (Dinechin et al., 1969, p. 284). This was at Saria,

Upper Volta where the composition of manure was as stated above.

Another factor on which there is little Information 1ls the extent
to which manare Is actually used on crop lands. Allan (1965, p. 417)
notes that "improved" Zambian farmers appliced not more than three tons per
acre every fourth year, although the best Farmers may have applied ten to
twelve tons.  'n many arcas no manure Is travsported from kraal to field,
but the kraal fs moved cepeatedly and crops planted on the former sltes,

Another common system, especlally fn West Africa, 1s for anlmals to be
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kept on fields for the specific purpose of depositing their manure.

The actual transport of manure by the farm family would entail large
labor inputs, especially where animal-drawn carts are not abailable,
However, as Ludwig (1968, p. 120) found on Tanzania's Ukara island,
sufficient quantities of manure may be moved with head loads. When the
Wakara go to their filelds they carry a basket of manure and they return
with a basket of harvested crops or forage, achieving an efficient
transport system. The average basket weighed 33 pounds and the average
daily quantity moved per household was 348 pounds. Ludwig (1968, p. 120)

provides the following somewhat confusing conclusion:

...the fields are provided with 4-5 tons per acre per
year. This means that each field can be manured every
2-3 years.

The Ukara example 1s interesting because it demonstrated that head loading
can move sufficient quantities of manure, but the high rainfall and high
population density of the island probably yield a cost - benefit
calculation that differs considerably from what might be found in the
Sahel. However, Delgado (1979) found that Fulani in southern Upper
Volta were transporting manure from kraals to fields at certaipr times of
the year.

The most common means of applying manure in the Sahei is probably
through grazing animals on ficlds and keeping them thzre through the
night. Dupire (1962, b, p. 29) found the following system among
"sedentary" Fulani in Marna, Niger:

Owners of herds have them stationed twice on their fields
Just before the growing scason, changing the site of the
kraal nightly; afterwards, they burn the stubble from the
preceeding year. 1If possible one proceeds to a third
stationing of the herd in the field after the harvest, which
barely precedes the departure for transhumance. The fresh
dung deposited before sowing is the best, This period of
stationing lasts a month fn all,

One indication of the high value placed on such manuring fs that animale
are returned from transhumance to the village just before the rainy
season primarily to manure the fields (Dupire, 1962, b, p. 29). An
added bonus of this system {s that the manure is worked into the soil by

the animal's hooves.
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In addition to improving their own fields, pastoralists provide
manure to others under a variety of arrangements. In the Cercle de
Tessaoua in Niger among ''semi-nomadic'" Fulani, Dupire (1962, b, p. 21)
found that animal manure was highly valued and was becoming an object
of commerce via transportation on donkeys. A more common exchange
arrangement in West Africa is through the '"stationing" system similar to
that found in Marna.

Hopen (1958, pp. 37-38) describes the exchange arrangement in
Northern Nigeria during the dry season as follows:

Early in dabunde the late maturing varieties of
corn are completely harvested and again the herds are
free to camp on the farmlands which surround the villages.
Stubble 1s often grazed by herds which are on the move to
the farm area of the cattle-owner. The dabunde lasts from
December until late February or early March. During this
period the Fulbe return to their own farm area, going first
to the farm-lands of the village and district hecads where
they corral their cattle for about ten nights. A village
or district head may give gifts of kola-nuts to the herd-
owners who keep their cattle on his farm-lands, but the
herdsmen do not expect further renumeration.

After having manured the farm of the local chief the
pastoralists digperse to other farms within the same village
area, keeping thelr cattle on each farm for periods which
may vary from three to ten nights. No fixed fee is charged
for corralling the cattle on the farm of a peasant farmer.
Herd-owners are quite pleased {f they receive enough corn
for their domestic needs while they are on a farm and they
may or may not receive kola-nuts and possibly salt in addition.
If any renumeration 1s paid in cash, the amnunt {s established
by bargaining before the herd is moved to the farm. Herd-
owners whose cattle are 1In transit and spend one night on a
farm do not receive payment from the farm-owner.

At some stage in the dry season a herdsman will use cattle
to manure his own farm if{ he has one.

The dabunde {s a season of progressive decline in the
condition of the pastures. As grazing deteriorates pastora-
1lists abandon the possibility of gaining an income from
manuring and give priority to sccking out the best pastures.

As Hopen's discussion Indicates, stubble prazing is the major part
of the renumeration "paild" to have a herd manure a field. This is

underastandable since these exchanges occur during the dry season when
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pastures no longer provide good grazing, thus stubble would be

highly valued. More recently in northern Nigeria Van Raay (1975, p. 58)
found that the terms of exchange were still similar to those found

by Hopen.

Rupp (1975) found a similar arrangement between tlie Fulani and
Bambara south of Dilly in Mali. The Fulani move scuth from Dilly during
the dry season primarily in search of watering places and secondarily,
seeking grazing land. They disperse among Bambara villagers with whom
they have a good relationship. "For manuring the fields the grazier
is given the right of access to water and on rare occasions gifts (millet)
by the owner'" (Rupp, 1975, p. 50).

Although most sources do not cite the manure/grazing exchange as a
major source of pastoralists' income, Dupire (1962, b, p. 7) indicates
that it may be important for one group of "nomadic" Fulani, the Jelgobe,
in Niger:

In the dry season they obtain millet by trading their
milk, or as remuneration for the manure their herds
deposit on the fields of the sederntary groups, or by
buying 1it.

Polly Hill (1Y72, p. 287) seems to believe the manuring may be a
significant source of income for pastoralists in northern Nigeria, even
though her respondents indicated otherwise:

When enquiries were made during the farming-season, the
payment to the pastoral Fulani who bring their herds to
manure the farms in the dry season was always put at £l

a month for 30 cattle -- surely an absurdly low figure,
whatever quantity of grain etc. 1is also given? Although
the position 13 clearly competitive, with the richer
farmers attracting most of the herds, the owners of farms
near wells and grazing grounds are also well situated.

The quantity of manure deposited under these arrangements is obviously
quite variable. H1ill (1972, p. 288) cites Meek's -(1925, p. 128) estimate
that thirty cattle would adequately manure 2 1/2 acres in one month. Van
Raay (1975, pp. 58-59) took a random gsample of fields on twelve farms in
Katsina Province, Nigerla and came up with widely varying estimates of
the quantity of manure deposited. A major source of variation was the
difference between fields that we:e¢ merely grazed during the day (70-

400 kg manure per hectare) and fields rhat were grazed during the day
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but also had the animals coralled on them at night (2100-6200 kg manure
per hectare). The variation within each category was due primarily to

length of stay
Traction power for cultivation and hauling are probably less

important than is the use of manure. One reason may be the often cited
need to have ox-drawn weeding and not just land preparation in order

to have large labor reductions. In the sectior on stratification data
are presented that illustrate this problem.

Hi11 (1972, p. 193) states that in northern Nigeria the lack
of ox-drawn technology for the first groundnut weeding is unfortunate,
but ox-plowing is still extremely important in Katsina and Kano
province. This seems to be due to large land owners who cannot find
a readily available source of hired labor. Ownership of a plow may
also be for the purpose of running a plow-hire service as well as
plowing the owner's land. This seems to be the case in Maradi,

Niger (G. Nicolas et al., 1968) as well as in Batagawara, Nigeria
(Hi11, 1972, p. 309). Thus, purchase of a plow may not be related to
size of the owner's land holding.

Farther north, among the Fulani and Tuareg of Niger, the sources
emphasize traction power for hauling goods and people, and fo: raising
water from wells rather than for plowing. See Dupire (1962, a, pp. 91,
92, 94, 95, 110) and F. Nicolas (1950, pp. 132-133).

Agricultural labor on pastoralists' farms may be provided by in-

dividuals who are linked to the herder in a variety of relationeships
based on loans or gifts of anfmals. The provision of this labor is
part of a broader set of obligations that generally help to bind people
together and add coherence to the society. Schneider (1957, p. 285)
describes this aspect of the relationship among the Pakot of Kenya:

An important use of cows, then, Is to secure rights in
persons in whom there are no rights per se; steers are
also used in this manner to secure obligations. Cooper=
ation in such subsistance acts as housebuilding, herding,
cultivation (especlally irrigation) . . .

These relationships arc discussed further in the subsequent section on

culture maintenance.
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Improved fallows are generally not an immediate prospect in most

African mixed farming systems. However, in parts of North Africa, the
reintroduction of a native legume, medicago or medic, provides an
example of what may be possible. 1In Algeria medics could be grown on
2.5 million hectares of annual fallow and thereby place $45 million
worth of nitrogen in the soil annually, double wheat yields, and allow
twice as many livestock to be fed (Berth, 1975, p. 2). The presence
pf animals in such a crop/fallow system may be critical to the pro-
fitability of the improvad fallow, thus to the increase in crop

production.

Financial Services. -- Livestock serve pastoralists as investment

goods which have the following desirable characteristics:
(a) easy convertibility to cash;
(b) service as a medium of exchange;
(c) options for decreasing rigk:
(d) portability; and
(e) a moderate rate of return.

Among the Fulani and Tuareg of West Africa, the sale of livestock
seems to be by far the most important source of cash income. This is
shown clearly in a study of 4,990 pastoralist households surveyed in
1963/64 in northeast Niger (Ganon, 1966, p. 157, p. 165).1 Live~
stock sales account for 97.1 percent of cash income among the Fulan{i sample
and 89.0 percent among the Tuareg sample. Cattle made up the great
majority of the Fulani sales whereas only 33 percent of the value of
Tuareg sales was from cattle, 27 percent from goats and sheep, and 40
percent from camels (Ganon, 1966, p. 157, p. 166). Although livestock
sales are of paramount imp rtance for cash income, the aforementioned study

showed that the value of milk consumed by the families from their own

1
Twenty-seven percent of the Fulani and 48 percent of the Tuareg
households are engaged in some crop cultivation.
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herds was as great as the value received from animal sales. Eddy (1979)
found a similar rough equivalence of the value of meat and milk north
of Tahoua, Niger.

Livestock not only are sold for cash but also are exchanged
for a wide variety of goods, services, and obligations. Schneider
(1968, p. 434) argues that in some pastoral societies animals may be
considered as money:

Taru livestock may be considered money because
animals are standards of value, media of exchange
and stores of value. Livestock are normally

used for purchasing goods priced in terms of them,
and they are the supreme stores of value, the end
of all economic pursuits. Thus, however strange
a form of money they may appear to be, they are
functionally equivalent to money as defined by
economists.

As found in the above Niger study, livestock may be traded directly
for grain. Different animals may also be traded against each other,
Among the Turu of Kast Africa, Schneider (1968, p. 427) found a
standard exchange ratio of three hcad of small stock (goats or sheep)
for one young bull or steer, and five head of small stock for a
heifer. A speclalized form of exchange arises among the Turu when a
herder needs a steer (for sacrificial slaughter, for example) but does
not have one. TIf he has several cows he may exchange one cow for
one steer under a tilia arrangement. The recipient of the cow has full
use of the milk but cannot kill or sell the cow and must return a
certain number of calves to the original owner (Schneider, 1957, p. 284),
Thus, in this case livestock are a rather remarkable investment in
that they can be partially liquidated but still yield a return.

The most obvious means of decrcasing risk in a herding enterprise
is to disperse the animals to several different arcas. Gallais (1967,

p. 133) describes such an arrangement among Fulani in Malfi:

fashion a large portion of their animals {n the herds

of friends. This practice Is a mutual assurance against
misfortune. If a Peul's herd is decimated by an epi-
demic, worn out by thirst or hunger, or raided, those

of aecighbors might have been spared., The animals con=-
fided to them permit the restoration of the weakened
herd.
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Dupire (1962, b, pp. 43-44) speaks of a broader set of risk-diminishing
arrangements among the Fulani of Niger:

+ + + Institutionalized forms of exchange of goods and
services among the nomadic Bororo, which all give the
pastoralist . . . multiple chances of warding off the
factors of insccurity of his occupation: pre-inheritance;
gifts and counter-gifts of meat, milk, and other objects;
loans of reproductive heifers under very advantageous
conditions, of travelling bulls, of lactating cows, . . .
thanks to those reciprocal relations the poor or unlucky
nomad comes to feed his family, form his herd, or
reconstitute his herd.

Within his own herd a pastoralist can also minimize risk by increas-
ing the number of older animals. These animals have presumably acquired
Immunity to a variety of ailments that might kill younger animals.

The rate of return on a herder's Investment may be taken roughly
as the offtake rate plus milk production plus net herd growth minus
operating (herding, watering, etc.) costs. Estimates of offtake
vary from about 7 percent to 12 percent or 14 percent. As shown above,
the value of milk productionmay be as great as the value of animal sales.
Net herd growth may be around 2 percent over offtake. Thus gross returns
may be between 16 and 30 pcrccnt.1 Deducting the cost of maintaining
the herd lowers net return. Delgado (1979) calculated the net internal
rate of return for a male bovine kept on a Voltaic farm as 8 percent
and for a female as 21 percent. This is with high labor costs to

maintain the animals,

Culture Maintenance. -- In addition to the roles livestock play in

production and exchange, they are often also very important asr a medium
through which cultural values are maintained.? Livestock scrve this
function through their role in bridewealth payments, gifts, bequests,

ceremonial sacrifice, and generating networks of personal (kin and nonkin)

1These figures naturally vary with varfations In price and herd
structure,

2 .

Patterns of production and exchange may also serve to r ‘nforce
cultural values. However, {n this wectfon we focus on the manner in
which livestock further culture mafntenance in noncconomic arenas.
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relationships. To the extent that herders desire to reserve
animals for these basically noneconomic roles, those herders will
require greater economic incentives to alter their rate or pattern
of offtake.

Bridewealth in the form of livestock is very common among
African pastoralists. The need to reserve animals for future bride-
wealth payments is revealed quite clearly by Stenning and Hopen among
the Fulani of northern Nigeria. Stenning (1959, p. 112) found that
at the time of a boy's circumcision (7-10 yrs.) certain of his
father's animals are set aside for his future use:

The sibling group of the boy's father -- his paternal
uncles and aunts -- seek to betroth him at any time
after hig circumcision at the age of seven to ten. It
1s at this time that the boy's services to the herd
begin to be no longer negligible, and his interests in
it are now furthered by his father. '"When he has been
clrcumcised, you take your son into the cattle corral,
show him the beasts car-marked for him at his name-
glving, and agafn ear-mark for him what further heifers
you are able, so that when he marries he may have their
increasc."

Animals are not, literally, ear-marked for this pur-
pose, but the term adequately suggests the nature of
this event.

When the boy'u interests in the herd have been thus
enhanced, the future provisfon of the complementary
services of a wife are thought upon - "There {s the
herd - the milkmaid is to follow" - and the prelimi-
naries to betrothal are set forward.

Hopen (1958, pp. 119-120) notes that carly ecar-marking of animals
for a son's bridewealth nerves the addftional purposes of maintaining
good father-non relatfonn and helping to fnsure continued herding

services by the son:

Now herd-owners, having once been youths themnelves are
well aware of the fact that the only really effective

way in which to forestall frustration In a son {4 to make
it clear to him that cattle are avallable for hils marriage.
Thin belnpy vo 1t s clear that the father-son contlict {n
Teant acute when there are cnouph cattle for the noedn ol
the non when the time comen tor hilm to marry. it 0 san s
not able to marery at approsimately the game tUlme aq bl
age-fellows he will teel dnterior fn thelr company and,
owlng to the progreasive reduction of thetr community
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of interests, he cannot fully enjoy their companion-
ship. A man who 1s old enough to be married, but
who 1s as yet unmarried, is further frustrated since,
in his view his future is being jeopardized; late
marriage means small families and delay in gaining

a gelf-gufficient household.

When a son is old enough to get married, or is approach-
ing that age, the tension between him and his father

is, potentially, at 1its greatest. This tension centers
about the family herd, for now a son begins to compete
with his father for the use of cattle, and ultimately

it is the supply of cattle which places a limit on the
number of women married by the men of a family.

The number and types of animals offered as bridewecal.*: differ over
time and among different groups. For Fulani in Mall during the mid-1960s
Gallais (1967, p. 133) states that two years before the marriage a young
man presents his in-laws with two milking cows to support his fiancée,

and at the marrlage gives his wife a group of helfers ( un lot de génissges ).

Dupire (1962, a, p. 97) speaks of the bride's family chooslng three animals
for the bridewealth (sa daaki) from the herds of the bridegroom's father
and paternal uncles. For three different Tuareg groups in Niger in the
19408 F. Nicolas (1950, p. 216) lists the foilowing bridewealth: 1) four
or five camcls for the Imijer'en group, 2) ten to twenty goats or sheep
or two cattle, or ten goats and one pack ox for the Eklan; and 3) four
or five cattle for the Inesleman.

For Fulani in northern Nigerla during the 195018, Hopen (1958, pp. B4-
95) notes that the value of bridewealth was rising. Marrlage of a virgin
calls for the groom's family to sacrifice a young bull. The only anlnmal
tranasfered was a heifer, vhose of fapring and milk would then belong to
the wife,  There was also a cash payment ranging from £2 to £12, the
latter amount being the value of some bulls, These figures are for desle-
able brides;  less desirable brides would get lower payments, and lower pay-
ments were also common among poor people,  Stenandng (1959, pp. 1131-121) atuso
writes of only one helfer helng transferred among northern Hiper fan Faland .
but he states that a total of tour bulla are sacrfffeed on var fous prolimi-
nary occasfons,  Alter the hiveh of the Tirat ehild two more halle are
plavphtered by the new hushands famlly and they plve the new wite a pack ox.

Duplre (1967, by po 49) and ¥Fo Nicolan (1950, pp. 217-218) alno apeak of



various sacrifices before and after marriage. Additional transfers of
animals are noted by Stenning (1959, p. 121) who states that after the
first child is born the new wife attaches to her herd any calves belong-
ing to her husband's cattle and the calves given by the husband's maternal
and paternal grandfathers to the first born.

Gifts and bequests of cattle to sons are closely linked to sons'

marriages and probably represent a greater transfer of animals than does
bridewealth. In addition to the animals given the bride and slaughtered
at the time of marriage, as discussed above, a father must provide his

son with sufficient animals to start and maintian a new houschold. Hopen
(1958, p. 139) found that the sum of such gifts to sons generally exhausts
the father's holdings so that (n old age he Is dependent on his children

and has few {f any animals tobequeath upon his death.

Whatever princelple of inheritance Is applied in
practice, only a small proportion of cattle are trans-
mitted by inheritance in each genceration. A man, as
we have sced | gives cattle to his sons successively as
they marry and, {f he lives unti] all his sons have
marriced, he will spend his last years as their dependent,
On his death he will have no cattle to pass on to them,
If a large herd {s Inherited It generally means that the
late owner had only very young sons or no sons at all,
The more usual pattern is that when a man dies he leaves
no cattle or only a few beasts.,  Some {nformants hold
that in order to reduce the number of cattle passed in
inheritance a proportion of herd-owners accelerate (in
comparison with the past) the distribution of thelr
cattle among thelr sons and by doing so three things
are accomplished:

1. The necessity of paying death duty (n the court
is avolded,
2, The Hkelthood of daughters recetving a large
ghare in a court settlement {s oliminated.
3. The pousibil ¥ty of diaputes among the sons (which
arc regarded an Mkely 10 there s an estate) Iu avotded.
Dupfre (1962, b, p. 17) also writes of this custom of "pre-Inheritance"
found among the Falan!l of Niper whereby the sons obtatn nearly thelr
full share of the father's herd before the latter's death,  Not only the

father but otker close paternal relatives as well are under a moral

obligation to give n young man animaln with which to atart his own herd



(Dupire, 1962, a, pp, 122-123). These gifts begin flowing when the child
is about seven years old and starts wearing leather trousers as a sign

of his hard work and obedience (Ibid., pp. 83-84). However, Gallais
(1967, p. 132) notes that at the time of baptism, one week after birth,
the father and maternal uncle establish a herd for the young son. The
son's mother also glven him a "pre-inheritance" from her personal herd
(Cupire 1962, a, pp. 118-119).

Networks of social relationships are formed and maintained through

various gifts and leans of animals. Gallais (1967, p. 133) makes this
point quite strongly for Fulani in Mali:

Soclal ties are expressed by animal transactions.
All the mythical atlfances, the dendirigal which unite
the Peul clans or tribes, are based on gifts or loans
of animals., The primordial sfgnificance of these gifts
is understandable,  The herder's 1ife depends on a herd
which brutal epldemics and other catastrophes can re-
duce to a few animals,  The survival of the group depends
on ties of solidarvity. Old alliances are nourished
and cnriched by these alternating gifts . . .

Occasional loans and the delegation of animals to

other herds express tles of kinship, real or flctive,

of clientele, of protectlon, which unfte Peul families,

Each Peul {8 thus at the center of a system of relations

founded on cattle, and soclal rank {s appraised i{n terms

of the extent of this bovine network.
Dupire (1962, a, p, 138) writes in a simliar vein about nanga-nai loans
that reinforce kinship ties and create new reciprocal obligations among
the Peul in Niger.

Ceremonial nacrifi{ces of animals provide vivid recaff{rmations of
cultural values, Slaughters at marrfage and at the birth and naming of
children, an dfincussed above, seem to be most common. Without {ntending
to downplay the importance of these nlaughters for culture maintenance,
we should recall the subsaistence value they provide. Echofng Schnetldor's
discunsfon for Eant Afrfca there {4 the following comment by Duplre (1962,
a, p. 62) about staughters by Fulant o Niger:

During roughly two monthe ~< at the time of gatherfngm
in the wet valleya -~ the meat feantn follow one another f(n

a rhythm nuch that the coaservation of rations permits almost
daily meat consumpticn . . . (Our tranalation),
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Market Performance

The studies by Herman and Staatz under this project represent pio-
neering efforts to evaluate the performance of West African cattle mar-
keting systems. Their data on traders' margins, market shares, and
similar issues provide some of the first documentation on the efficiency
of thesce markets. The broad context for reviewing their results is
provided in the introductory section on marketing in the first part of
this paper. As pointed out there, a key element in those market systems
is the landlord who serves as an Intermedfary between buyers and sellers.
Because of thelr key role and because they have frequently been denounced
as superfluous parasites serving no function, tt may be useful to provide
a detailed desceriptlion of the role of landlords before proceeding to the

results of Herman's and Staatz's studies.

Functions of Landlords. -- The need for landlords arises because of
the very long distances fnvolved {n the ceattle trade and the problems
that these distances foply with regard to {nformatfon, contacts between
different ethnice groups, trust (credit worthiness, breach of cont ract),
and dealing across national boundarfes.

Although the precise set of landlords” functions may vary from
time to time and place to place, the following activities are commanly
cited In the Iterature: 1) housing and feeding the cattle trader
(seller); 2) petting the seller the best deal possible; 1) arranging the
details of the sale; 4) puaranteefng the health and ownernhip of the
animala; 5) puarantecing the buyer's credit; 6) storing the seller's cashg
7) pulding the seller through varfous aspectn of International commercey
8) gulding the welter to local servicen and merchants,

The firut of the functlonn, houning and feeding tradern who have
arrived from a distant point dn the north, way be the key to all other
activities by landlordn In many nouthern connuming centern,  Cohen (1969,
pe 71) ntaten that, "houndng In the mont fmportant capttal annet of a
businesn landlacd,"  He must not only houwe the lncombng trader, bhut
aluo the targe aumher of anaiutants (and thelr familten) who help him {n

huafnean, Furthermore, hounen are the maln measure of credft worthiness,
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indicating that a landlord can guarantece a buyer's credit. Finally,
ownership of housing indicated a scttled, reputable community member in
whom buyer and seller can have faith. In the Sabo Quartcr of Ibadan,
the home of most Haussas and all cattle landlords, the thirty cattle,
kola, and transport landlords owned [ifty-one houscs for putting up visit-
ing traders (about onc-tenth of the Quarter's housing); and of the twelve
cattle landlords one had six houses for traders, one had four, two had
two, and eight had one cach (Cohen, 1969, p. 72).

In northern markets in the supplying areas the landlord may not
house and feed the seller, especially 1€ the seller Is a lscal cattle
owner living within a one day round trip distance from the market. In
some southern markets as well the housing function may not be present
(see Staatz, 1979). Whether or not landlords house traders, they univer-
sally serve as brokers atteapting to get the seller the best deal possible.
Sellers often come from a far distance (espectlally to the southern markets),
8o frequently lack the {nformation needed to bargain cftectively for the
best possible price. Thus, (n additlon to handl fng the mechanics of a
sale, a landlord serves the more important funetlon of having pood, cur-
rent information on market conditfons and using this informatlon for his
seller's advantape.  Informatfon Is a eritical varfable (n any marketing
situation, and lony distance traders (o arcas with weak comunicatfon and
Hetle government market reporting have special needs,  The Wiph demand
for informatfon fn the long distance trade may be a major raluwon d'Grre
for landlords. However, as {s discussed In the section on conts and
returns, while the fwcoming seller demands the (nformation, {t {a the
resident buyer who pays the landlord's commiusion,

In northern nupply markets the tandlord aluo provides the buyer
with Important fnformatfon., The landlord guarantees that the animal {a
in good health and that {t han not been wtolen but doew o fact belong
to the acller, By the time anfmals reach more noutherly conuumling
markets they have changed hands several timen, so the landlord cannot
and doeu not guatantes ownership;  nor doen he puwarantee the anfmale' health,

In wome marketw one of the Tandlord's mont fmportant funceions (s

puarantecing credit to cattle buyern. The {mportancs of credit and
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of landlords' role in it varies among markets and over time. During
Cohen's study in Ibadan in the early 1960s a large percentage of sales
were on credit, and landlords guaranteed that credit. In contrast,
Hi1l (1966, p. 12) found that credit had become less important in Kumasi
in 1964 and others besides landlords were extending credit. Staatz (1979)
found that credit was not so important in Bouaké and Abidjan as it once
was.

In Ibadan Cohen (1969, pp. 74, 80-81) found that butchers purchasing
animals could do so on credit of up to £1000 with repayment due in two
to four weeks.l Landlords guaranteed the butcher's credit worthiness and
made good to the seller in case of default. (Although sometimes the
seller accepted less than full value.) Thus, although sellers incurred
the cost of waiting, landlords incurred the risk. The landlords were able
to reduce that latter cost to levels much lower than those that would
obtain if sellers from far northern areas had to withstand the risk.
Tthis is because loudlords are resident in the market and so know the
credit rating of the butchers. Furthermore, to keep that information
as current and accurate as possible, landlords and their employees fre-
quently exchange information about butchers.

Exchange of information on credit ratings is facilitated when the
landlords and their aides all speak the same language and have other
bonds that encourage trust and a full exchange of information. Thus the
Haussa monopoly on the landlord profession in Ibadan improves the flow
of information and thereby lowers the risk component of the cost of credit.

For cxample, a .andlord may not wish to inform other landlords that a

butcher has defoulted because that butcher may then not be able to get
anymore cred{t from other landlords and thus may not be able to make

pood his defaulted loan, However, the common ethnic and religious bonds
of the Haussa landlords and thelr common acceptance of rule by the Haussa

lUmml]y no explicit Interest is charged for the credit, but sales
on credit are often at a higher price than comparable cash sales.
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chief of their quarter would tend to minimize such distortions in the
flow of information,

Thus, ethnic monopolies in trading are useful not only in vertically
integrating trading agentsl up and down the marketing chain, but also in
horizontally integrating agents at the same level in the chain. The
benefits of such integration are decreased trading costs made possible by
a greater trust and flow of information among marketing agents, However,
this integration may give rise to monopolistic and monopsonistic tenden-
cies that increase the price spread between producer and consumer. This
is discussed in a subsequent section.

In addition tc the above activities directly concerned with selling
animals, landlords in the south also provide sellers with a variety of
other services, They often store the large amounts of cash that sellers
may have with them or may acquire. Landlords also provide information
other than cattle prices, Sellers may need considerable help with licensing
procedures, foreign exchange controls, animal healch documentation, and
the like. Sellers also may want informatirn about local goods and services
they wish to purchase, and the landlord often helps out. In fact, accord-
ing to Polly Hill, these latter two services may be important sources of

landlords' revenues,

Landlords' Revenues,-- As compensation for arrvanging a sale of cattle

landlords receive a commission (often called lada) from the buyer, even
though most of the landlord's services benefit the seller.2 In the early
1960s an Ibadan butcher had to pay a 13 shilling commission on every ani-
mal he purchased (Cohen, 1969, p. 124). Three shillings of this went to the

lTraders' desires to deal with landlords they know and trust is shown
by the fact that they not only deal with fellow Haussas, but that they pre-
fer dealing with fellow llaussas who have kinship ties in the trader's home
area,

2
Thes Yoruba 1iving in and around Ibadan are quite aware of this scom-
ing inconsistency, and the Yoruba butchers were moved to formal protest of

British colonfal authorities, The Yoruba diacontent ts cven stronper since
Haussa have monopolized the kola landlord profession and charge the Yoruba
producer/scllers a commisslon on sales made to Haussa buyers down from the

North. (See, Cohen, 1969.) This may be another effect of an ethnle monopoly,



landlord's employee who actually arranged the sale, two shillings went to
the seller as compensation for waiting for payment, one shilling was
distributed among the landlord's clerk and herd boys, and seven shillings
were retained by the landlord.1

Polly Hi1l (1966, p. 6) argues that the commission is not the only
source of landlords' revenues, and may not be the most important. In
Kumasi in 1964 landlords received 5 shillings per animal, providing a
yearly average total of £400, far less than needed to support the level
of living Hill observed. 1In fact, Hill (1966, pp. 7-9) notes that land-

lords derive revenues from a host of other sources, including the following:

l. Commission from local merchants to whom the landlord
has directed the northern cattle merchant. Transport
landlords in lorry parks are an important example of
such local merchants.

2. Hidden commission from buyers with whom the landlord
has a close relationship and for whom the landlord
secretly helps get a good deal,

3, Cheating the seller by telling him his animals sold
at a lower price than was actually the case, and keep-
ing the difference.

4., Payment for directly helping buyers with matters such as
arranging transport north, obtaining licenses, and so
forth,

5. Profit from the long distance trade that some landlords
pursue.

6. Profit from the local dealing (buying animals for resale)
that some landlords pursue.

7. A portion of the tips that northern merchants pay to ser-

vants in the landlord's house.

In contrast to the above contentions by Hill, Cohen 1s either silent

about such other sources of landlords' revenues or he downplays their

e e o e A st

]Comminnlon recelved by the seller and landlord are forms of {nterest
on credit, but the landlord receives his commission cven for cash sales.
It is not clear whether the total commissfon paid by the buyer is reduced
for cash sales.
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importance. For example, while noting that during his study two land-
lords pursued long distance truding, Cohen (1969, p. 77) states that this
is difficult and uncommon. Northern merchants will have less trust in a
landlord who competes with them in cattle selling and is preoccupied

with that second career. Also, it is difficult to engage in long distance
trading on less than a full-time basis because of the information and
animal gathering networks that must be maintained in the north.

Perhaps these other revenue sources werc more important in Kumasi
than in Ibadan, because the landlords' traditional functions had become
less important in Kumasi. This was because strangers had entered the
market in force to buy for re-export to the sourh. Since Kumasi landlords
could not develop credit rating information on these strangers, one tra-
ditional functlon was diminished. Also, Kumasi butchers had become rela-
tively prosperous and were able to do more purchasing for cash than for

credit (Hill, 1966, p. 12).

Competition Among Landlords,-- Landlords prospe. by handling a large

volume of cattle for a large number of sellers. Thus the main arena of
competition is the effort to attract sellers, either new sellers coming
to the market for the first time or return sellers who had been dealing
with other intermediaries. However, Cohen (1969, pp. 93, 94) notes that
competition for the new sellers is more intense because landlords must
maintain good relations with each other to facilitate the flow of infor-
mation. In fact, one form of competition is suppression of information
about bad credit risks go that other landlords may have difficulty if
loaning to a bad risk (Cohen, 1969, p, 82).

Since the landlord's commission i{s fixed, the main modes of compe-
tition would seem to be hospftality and ability to get a quick sale at a
good price, Striving for a good price may lead to efforts to reduce
total sales in the market, but Staatz observed no collusion by landlords
to do this 1n over a year's observation at Bouaké and Abidjan. In addi-
tion, he did not find high concentratlion among the landlords., In Abidjan,
the elght largest landlords handled an average of 37.1 percent of sales
between December 1976 and June 1977, while fn Bouaké the largest eight

handled 63,5 percent hetween September 1976 and June 1977,
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Competition Among Butchers and Traders. -- The effectiveness of com-

petition among these two groups of marketing agents is best measured by
the relative profitability of their enterprises. That is, 1if their
businesses yield a return of capital greater than that available in other
comparable fields, then the conclusion may be drawn that competition in
the livestock trade 1s not very strong. If, on the other hand, rates of
return are comparable, this implies that traders do not get excess profits
and that consumers and producers are being served as well as possible,
given the prevailing technologies.

In Abidjan and Bouaké during 1976/77 Staatz found that rates of
return to capital of butchers and traders were comparable to the 20 per-
cent returns commonly assumed for this area. They were slightly higher
for Abidjan traders, probabiy reflecting a premium for the high risk
involved in that trade. Thus, among the three major groups of agents,
landloxds, traders, and butchers, there is no evidence of inefficiency or
exploitive practices that would justify major efforts at regulating or

reorganizing livestock marketing.

Demand for Sahelian Beef

As shown in the first part of this chapter, livestock exports are of
major importance to the Sahelian economies. Thus,there was considerable
concern in the mid-1970s when doubts were raised about the future
strength of demand for Sahellan beef by the main ilmporting nations on the
coast. The doubts focused on two issues: 1) consumer preferences for beef,
especially in the face of relative Increases in staple food prices and
relative decreases In fish prices (sco Mcntgomery, 1975); and 2) the
ability of Sahelfan beef to compete with cheap non-African beef. While
both issucs are of legitimate concern, 1t does appear that neither is likely
to cause a damaging decline in demand for Sahelian beef. The following
analyaes indicate that demand probably will continue to rise as a result
of Increases in population and fncome, and that gtrong price competition
from non-Afrlcan beef foltowing 1974 was largely the result of transient

phenomena In the world beef market coinciding with the Sahelian drought,
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Consumer Behavior. -- The growth of demand for any food may be

represented simply as follows:

d =p+ (n)(1)

where d = percentage change in quantity demanded;
p = percentage change in pop-ilation;

n = income elasticity of demand or the percentage
change in quantity demanded per the percentage
change in real income; and

1 = percentage change in real income,

This representation ignores changes in relative prices of other commodities
which may cause slower or greater increases in the growth of demand.
However, this formulation is a useful starting point and, as will be seen,
it does cover the most important factors that are at work.

In order to examine the relative importance of various factors
affecting consurier behavior, an analysis was conducted of Abidjan's
historical pattern of beef consumstion, beef prices, other food prices,
population, and income. Regressions were estimated to determine how demand
for beef was affected by changes In income, and by changes in the price
of beef, fish, chicken, grain, and tubers. The results conform to similar
studies of luxury foods in showing a high own-price elasticity near -1.0,

a moderate cross price elasticity with fish near .38, and a strong income
elasticity of about .55. While multicollinearity gave rise to significance
problems for several variables, the least significant coefficients were

for chicken, grain, and tubers.

Given the rouphness of the estimates, there 1s little justification

to consider more than just the rouph orders of magnitude of the flpures.
This will suttice tor the present purposes.  The above cquation for prowth
in beef demand can now be tflted In. Abtdjan's popnlation has grown at o
rate of 2 to 3 percent per year between the Tate 19508 and eardy 19705,
Real per caplta income has prown at an averaye annual vate of hetween )

and 0.5 percient per year over the same time perfod. From our estimates and
from other ntudlens of sfmtlar poods In stmflar areas, the foncome elasg-

ticity of demand can be taken as about ,Hh,
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If we take p = 2,5, 1 = 5,7 and n = ,55, our formula shows beef
demand growing at about 5.6 percent per year. The stimulus for this
growth in demand comes about equally from population growth and from
increased purchases per capita as income rises. As mentioned, this
ignores the impact of price changes which will be considered below. How-
ever, at this point 1t 1s worth comparing this figure of 5.6 percent
growth in demand to estimates of the growth of Sahelian cattle herds.
Most such estimates are around 3 percent per year or lower.

The above rough estimate of growth in beef demand must be qualified
by consideration of price effects. According to our regression estimates,
a 1 percent rise in real beef prices (i,e., prices deflated by the con-
sumer price index) would cause a 1 percent decline in quantity demanded.
A 1 percent decline in real fish prices would cause about a .38 percent
decline in the quantity of beef demanded.

Thus, if the relative price of fish fell 10 percent in one year this
would reduce the projected increases of beef demand tc 2.8 percent in
that year, However, 13 it likely that fish prices would continue such
sizable declines relative to all other prices for any length of time?
Probably not. An even stronger impact would be felt if beef prices rose,
but we would expect this to generate a self-correcting mechanism that
would lead to a relative decline in beef prices. In sum, while price
changes may affect demand, thelr impact is likely to be transient, while
in contrast, the underlying forces of population growth and income growth

represent a relatively steady, long-run source of rising demand for beef.

Non-African Competition.-- In 1974/75 imports of non-African beef

into several West African coastal nations increased significantly and
caused concern that Sahelian exporters would lose their major markets,

For example, ITvory Coast imports of non-African beef rose from 142 tons

in 1974 to 15,532 tonsa in 1976, However, there {8 considerable evidence
that the atlmall for such large non-Afrfcan {mports were transient
phenomena, spectfically the Sahellan drought which lowered the supply

of Sahelian export cattle after 1973, and the glut of export beef on the
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world market starting in 1974/75, Thua, initial concerns about the long-
run loss of markets for Sahelian cattle may have heen exaggerated. But
whenever a major exporter becomes a significant supplier to any country
there are likely to be some long-lasting effects. Trade channels are
developed; it becomes easier to do business, and 4o there is a likelihood
of increased trade for sometime after the initial stimuli have passed.
Also, non-African suppliers will now be more sensitlive to opportunities

in West Africa so there are likely to be mure frequent increases from
these sources as relative market condiiions vary.

The major stimulus for increased sales to West Africa fron non-African
exporters, primarily Argentina, was the large glut of export beef in the
world just at the time when Sahelian supplies had been diminished by the
drought. The world glut was brought about by several factors that accenu-
ated the common "cobweb" type cycle of surplus and scarcity in the beef
industry. Basically, there was strong demand and good producing conditions
in the 1960s and carly 1970s which 1led to large increases in herds. This
was followed by a rapld downturn of demand and the sudden onset of very
bad producing conditions which led to rapid liquidation of herds and
subsequent excess beef supplies by the mid-1970s. These changes are
discussed in detall below.

Through most of the 1960s and into the carly 1970s, beef producers
faced rising consumer demand fueled by rapidly rising incomes. For exampla,
between 1962 and 1973 Japanese real gross natlonal product grew at annual
rates of between 5 and 14 percent. Other Industrial countrices registered
leas spectacular, but steady, datrong, gains over the same period, These
increases led to greater demand for beef and shortages of supply hy 1970~
1972, These shortages In turn led to large price Inercases in 1971 through
1973/74. For example, the price Index of Argentine corned beef stayed
between .50 and .55 between 1965 and 1970 but then jumped to .83, .88, 1.10
and 1.51 {n 1971 though 1974, renpectively, The Argentine frozen beef
price index rose from the 60s to 70 In most of the m{d-1960s to 1.03 {n
1971, 1.33 In 1972, 1,83 In 1973 and 2.16 in 1974 (TMF, 1978, p. 57).

These higher heef prices led to a new expansionary phase of the

cattle inventory cycle in 1971-72, but then conditions changed. Starting
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in 1972-73 grain prices began rising rapidly, making cattle feed more
expensive and also raising the opportunity cost of grazing land. By

the end of 1973 the world economy started slowing down and oil prices

rose rapidly, leading to slower growth in consumer income and a slackening
of demand for beef. For example, the period of rapid Japanese economic
growth was followed by a decline of 1.2 percent in real GNP between 1973
and 1974. By 1975 real GNP was only 1.3 percent above the 1973 level.

In the United States real GNP declined in both 1974 and 1975. These de-
clines in income led to lower beef demand and resultant price declines.
The Argentince frozen beef price index fell from 151 to 100 between 1974
and 1975, and then to 99 in 1975, The Argentine corned beef price index
fell from 216 In 1974 to 100 and 106 in 1975 and 1976, respectively

(IMF, 1978, p. 57). Thus, by 1974-75 the major producing nations were
faced with sharply higher herd inventories, higher costs, and lower prices.
Since the cattle producer reacts to lower prices and higher costs by
decreasing the age of slnughtcr,l the short-run regponse to lower prices
wag a further {ncrease In production (slaughter). This added more impetus
to the fall In prices.

The exporters' problems were exacerbated by the i{ncrease of domestic
supply In major Importing nations during this period. The United States
and the European Fconomic Community (EEC) both have sizable beef herds
whiich undergo cycles almflar to those In exporting natfons. Herd
inventories also grew In these arcas In the late 19604 and carly 19708
and, with the subsequent decline of prices, slaughter also Increased
significantly. Thus, these major {mporters had much higher tevels of domes=-
tic supply, and fmportant constituents who Increased thelr opponition to
beef fmporty.,  The resulbts were restrictlons on such fmports.  For example,
by 1977 United States meat dmports were sharply curtalled under voluntary
restralnt  agreements negot{ated with major suppliers subject to the

Meat Import Law (USDA, 1976 and 1977).

———

lThin phenomenon conforms to the economic theory of profit maximiza~
tion from a plece of capital that {w to be converted into final output,
such ams cattle into boef,
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In sum, by 1975 the major meat exporters were faced with the pro-
blem of severe oversupply and hence were forced to seek nontraditional
markets. Australia increased its efforts tc export to the USSR, Eastern
Europe, the Middle East, and Mainland Asia. Argentina turned, among
other places, to Africa. This happened just when Sahelian cattle exports
were down because of the drought. Thus, Argentina filled a gap in West
African beef supplies. The opening of major trade channels is likely to
mean some continuing greater competition for Sahelian beef in coastal
markets. However, the major stimuli for large non-African exports to
West Africa seem to be transient, and thus the threat to Sahelian exports
is probably less than it may have appeared initially,

SUMMARY

After the 1972/1973 Sahelian drought there was considerable
discussion of the need for major changes in West African livestock
production and marketing in response to new ccological and economic
conditions. This brief overview indicates that in several key respects
such mujor changes arce elther unnecessary or unlikely,

Examinatfon of the prospects for strat{fication of production shows
that marginal changes may be possafble, but a major restructuring of
the Industry {s unlikely. This conclusfon ts strengthened by a review
of the role of livestock fn pastoral cconomfes, At present the Sahelian
cattle herds do not contaln large excesses of mature males whose removal
in a stratification program would reduce grazing pressures on the range by
more than about % percent.  Furthermore, there may be an increane of cow/
calf units counterbalancing any reductfon In mature males. Under
present conditions, a maximum of about 100,000 addit{onal threc-year-old
males might becone avatlable for fntepgration Into farming units for a
four-year prowing out perfod. This may add consfderably to the stock
of work oxen In Went Africa but {t would repredent o very small addition
to the total number of animals marketed {n the reglon,  Furthermorao,
the full potentfal fmpact of addit{onal work oxen may not be realized
becaune farmers {n many areoan may not find It profitable to shift to an

ox=plough farming system, Finally, becaune pastoralists ralse cattle for
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a number of objectives in addition to cash sales, they may not supply the
maximum number of three-year-olds possible.

Following the drought there was an increase in criticism of the
traditional livestock marketing system and there were fears that coastal
markets would be lost to Sahelian exporters. Analysis of both issues in-
dicates that there is probably less basls for concern than has previously
been voiced. Traditional marketling agents scem to perform
reasonably well given the available physical infrastructure. The
intermediaries or landlords who often are cited as nonproductive do in
fact serve very important functions regarding security of contract, 1in-

formation flow, and credit. Traders and butchers recelve a return on

their capltal comparable to that available {n other similar ventures.
The system as a whole hag shown consfderable flexibility in responding
to different demand signals from herd reconstitution programs in

Niger and greater consumption needs In Nigeria.

While non-African suppliers took a much stronger position in
coastal markets fmmediately after the drought, that change in ..arket shares
seems to have been the result primarily of transient factors. At the
“ime there was a glut of cxport beef on the world market, and there was
a drought-induced scarcity of Sahelian beef avallable for cuastal markets.
Thus, while the coffects of the preater non=-African supplics may last for
some time, the relative Importance of those exports should decline.
Furthermore, growth of populatfon and Income (n the coastal natfons should
provide a mnatisfactory lomg~=run fncrcane in demand for Sahelian cattle,

Although this bricf general overview I{ndicates that major changes
are unlikely or unnceénsary fn several key parta of the West African
Hvestock nector, thin does not mean there {o no seope for uueful Inter-
ventions, Detafled examination of apecifiec components of the nector,
as was done In the four fleld studien, reveals considerable ucope for {me-
provements.  Programs to reatize many of these {mprovements would beneflt
from external ansniatance, Recommewdations for such {nterventlons
are dincunned inthe following four chapterns which report on the detailed
fleld ntudien undertaken In Niger, Upper Volta, and Ivory Coaut between
197% and 1977,
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CHAPTER 2

AN INVESTIGATION OF THE LACK OF MIXED FARMING IN THE WEST AFRICAN
SAVANNAH: A FARMING SYSTEMS APPROACH

by Christopher L. Delgado

THE ARGUMENTS FOR MIXED FARMING, THE PROBLEM, AND THE SYSTEMS APPROACH

Introduction

This study examines the reluctance of peasant farming groups in south-
eastern Upper Volta to keep cattle on their farms, despite the many benefits
from mixed farming., The 1ssue is of crucial importance to West African
development planning; sedentary livestock production in the more humid areas
of Sahelian countries offers opportunities both for the further expansion
of the national output of cattle and hope for salvaging an agricultural
system with declining yields. The problem arises, however, that farmers
have been reluctant to maintain cattle on the farm in many of the areas
for which planners have advocated this practice.

The explanation often advanced by ecxpatriate agricultural advisors with
respect to this reluctance for mixed farming is that "non-economic factors'
operate to create a division of labor between herdsmen and crop cultivators.
The examination of the profitability of on-farm cattle is often 1imited to
a simple comparison of the cash costs of maintaining cattle versus the cash
benefits. There is virtually no consideratfon of the adjustments of the
farming system required In order to include the new activity. The tmplicit
assumption appcars to be that the extra non-cash resources required to look
after the animaly, principally household labor, can be obtained without
reducing the production of any other {tem,

This paper presents a case study of an area in Upper Volta where fara-
ers do not enpape In mixed farmlog, desplte a povernment and donor apency
orientation In ftavor of this act Ivity. Tt will adopt a systemn approach to
these questfons, which lavolves atcertalntng the overall adjusiments of
resource use and outpat reguleed to permic he entry ol a new activity,

This permfts an evalouatlon of the colat fve protitability of the new produc-
tion utratepy an a whole.  The model uned to Investlpate these Tanuen examines
the "general equtlibrtum” of the entdre farm product fon syatem an opposed to
the "partial cquitibrium” of the cattle enter price o Inolatfon,  More

specifically, a prellminary hypothests fu elabornted to the of fect
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that labor conflicts between crops and livestock during peak agricultural
periods make keeping cattle on the farm less profitable than entrusting
them to herders and concentrating farm labor resources in crop production.
This theory is tested using data from a farm management survey conducted
by the author in two villages near Tenkodogo, in the southeastern region of
the country.

The remaining portions of this section explore the key role of southern
livestock in the national development strategy, the benefits projected for
mixed farming, and the issues involved in deriving a satisfactory explana-
tion to the problem of why virtually no sedentary farmers maintain cattle
on their land holdings. The next section examines the farm management sur-
vey data on labor availability and allocation within the sample, with a
view to establishing the bas. = data for the modeling exercise. The use of
land and capital, the extent of cattle ownership, and the evaluation of
farm output in the research area are then dealt with. The next section con=
cerns the construction of an appropriate model and presents the proposed
vehicle for testing the major hypothesis. A summary of results obtained
from different versions of the basic model precedes the analysls of the
opportunity cost of gcarce resources under different assumptions., The
paper concludes with a brief discussion of desirable pollcy actions rele-
vant to the Intensification of livestock production in the southern areas

of the country. |

The Key Role of Southern Livestock in the National Development Strategy

The following assessment by a major international donor agency in the
West African Sahel nuccinctly portrays the cruclal development role played
by livestock activitics in the Voltale ecconomy (USAID, 1975, p. D=34):

The livestock scctor fn Upper Volta as fn other Went Afrfcan countries
serves a number of vital functfons, It provides subsistence for a
large number of pastoral and sedentary producers and a surplua of
meat and milk for urban populatfons. It {s a valuable source of
forclpn cxchanpe not only from the export of meat, but also anfmal
by-products, partfcularly hides and sking [and antmal manure} for
crop producers who tend Hvestock or make thefr tielda avaflable
to the anfmals of mlpratory herdern, 1t In g way to help to mata-
tafn sofl fert ity and to fmprove noll stracture.  Ownerahibp of
cattle and other Hvestock o an Inventment and torm of savings for
pastoral and ncdentary producers that assuren suvvival 1o timen of
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stress, satlsfies social obligations, and adds to social status.
In normal times, national livestock production activity represents
a considerable source of rever i1e to the government through direct
taxation.

Historically, policy makers have focused attention on stockraising in
the northern, or Sahelian, part of the country. However, the secvere
drought in the Sahel during the early 1970s served to underscore the fra-
glle ecology of the area as a cattle producing region. Tyc (1975, p. 10)
estimates that the herd in the northern (Sahelian) part of Upper Volta
decreased by 32 percent between 1969 and 1974. He estimates that the herd
in central and southern Upper Volta increased by 10.4 and 15.9 percent,
respectively, during the same period. This leads to an assessment for the
end of 1974 of 408,000 head of cattle in the Sahelian north and 2,132,000
head in the center and south of the country. Thus, one-sixth of the Vol-
taic herd was to be found in the north at the end of the drought, while
the reat were (n the center and south, with over a quarter specifically in
the south.

These findings have led some observers to conclude that the growth {n
herd size and incrcases in slaughter rates that occurred during the f{f-
ties and sixties were a temporary phenomenon, due to above average rainfall
in that period (USAID, 1975, p. D-34). During years of low or average rain-
fall, in this view, the northern pastoral system cannot be relted upon to
produce further snunstafned growth {n antmal production, along with the
attendant development linkages spectificed above. As a consequence, analysts
have turned to the relatively more humfd savannah area of the country In
#earch of a locatton for {ncreased liventock productfon. 1In this context,
one of the forvmont obuervers of Voltate Hvestock productfon activitien
has concluded:  "The development of anlmal productfon should be sought cnpen-
tially throuph a better tntegratton of ntockratulng into ngrl(wll(urc~ﬂ"

Since the report contatntng thin quotat {on wan Dsosued (May 1474),

Voltale animal productfon polfey han cmphanlzed fnercaned activitien in

o i

lTyF (75 p.o 14, my tranalation al:  "Le développement de 1a produc=-
tion anfmale dott ftre récherche ennent fellement par une mellleure integra-
tion de 1'cievage dann Vagrfeulture, "
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southern areas (GOUV, MDR, 1976). Major initiatives envisioned on the
production side have been improved veterinary services, state feedlots,
and small-scale on-farm fattening operations., There has also been re-
newed discussion of a "stratification' strategy of the type proposed for
Cameroon in Ferguson (1973). Tyc (1975, p. 57) proposed that the southern
farmer should purchase a northern-born bullock at eighteen months, graze
it for extra welght for one year, and then use it for three years for
animal traction, prior to selling 1t for the beef market. This strategy
leaves an important livestock breeding role for the north, while removing
a key stage in the livestock production chain from the vicissitudes of

Sahelian weather.

Projected Benefits of Mixed Farming for the Smallholder

The mosat often cited advantages of keeping cattle on smallholder farms
are: the use of manure as fertilizer on crops, a source of milk for sale
and better nutritfon, better surveillance of household animals relative to
entrusting cattle to outalde herdsmen, the extra welght gains from the use
of erop by-products as forage, and a source of power for animal traction,
These will be briefly explored below., Each of these benefits would be lost
1f housechold animala are entrusted to semi-sedentary Fulani herdsmen who
live outnide the village. The discussions of mixed farming that cite these
advantages all scem to {gnore the non-cash cost of resourced used to main-
tain the stock,

The literature strongly supporte the view that cattle manure booats the
yilelds of grafn, legumes, and cash crops (McCalla, 1975; Dupont de Dinechin
et al., 1969; Gulnard, 1967). Experiment station research has shown that
the addition of a dozen metric tons of cattle wante to an hectare of pre-
viously unfertilized sorghum flield can provoke yfeld increaner of the order
of 300 percent (bDupont de Dinechin et al., 196%), This {s clearly a crucial
fasue, since an agrleultural acctor anpenument for Upper Volts by USAID
attributen three out of four major food product fon problems In the area to
the ~enerally low productivity of the Voltate farming syntem (USAID, 1975,
p. D=13). "Fopulation pressuren leading to serfoun overexploftation of

land resourcea and deterforating sofl productivity in some arcaa'" are
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singled out as crucial problems facing the food crop subsector (Ibid.).

The advantage of a daily source of fresh milk cannot be ignored in
the context of a population with a high percentage of children whose diets
are protein deficient. Without refrigeration it Is difficult to depend
upon local markets for dairy products. Furthermore, at 25 CFA per
liter for milk, the ownership of a lactating cow implies a nonneglible
amount of purchasing power.1

One possible advantage of maintaining household cattle on the farm 1is
better surveillance and care for the animals. This minimizes tbhe danger
of theft by herdsmen or the neglect of young stock by not allowing the
calves enough milk. The argument 18 that no one cares more about the
animal than the owner,

Another benefft occasionally projected for mixed farming is that
animals can be fed a more nutritious diet, using crop by-products in addi-
tion to range grazing. Animals kept on the farm would have access to
feedstuffs that would not be avallable to them 1f they were kept outside
the village by the Fulanl. The extra weipght gaing attributable to
an improved dict are at {ssue, since the owner of an animal benefits
from the normal welght gain over time, whether the animal is entrusted to
a herdsman or not.

Finally, the most controversial advantage of keeping cattle on the
farm is the possibility that this Introduces for anlmal traction cultiva-
tion. The evidence avaflable thus far is Inconclusive. On the one Land,
experiment statfon personnel enthuslastically recommend ox plow' i, as a
means of increasing both yfelds and the area cultivated (bupont de Dinechin
et al,, 1969). On the other hand, there are the disappolnting results of
a "pilot farm" project In the 19504 and a major inftiative to Introduce
donkey traction to the central part of the country in the 19604, The
firat experiment ended after three years, when "the majority of the 500 or

8o farma thus cutabl{shed (with tractfon and other farm equipment) had

lFo]lowlng Delgado (1979, p. 165), a mixed zebu-N'dama cow is nasumed
to produce 150 kg of naleable milk each lactaticon, with a market value of
3,750 CFA or $16.30 at $1 = 230 CFA. This can be compared to an catimated
annual canh {ncome for a rural household {n the research area of roughly
47,000 CFA {n 1976, or $200 (Ibid, p. 200),
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be that farmers are afraid of large stock, unwilling to live with them in
bush areas, or not sufficiently confident of their knowledge of how to
care for them. On ‘he other hand, the major hypothesis to be explored in
this paper is that the high opportunity cost of labor at _certatn peak
periods, coupled with a lack of ecasily avallable forage and a desire for
on-farm self-sufficiency in food grain production, can offer an "ecconomic"
explanation of why peasants like to own cattle, but not to look after them,

The existence of scasonal peaks of labor use In African agricultural
aystems with once rainy scason {5 well known (Cleave, 1974, pp. I9-41; be
Wilde, 1976, p. 23). Lahucc (1970, pp. 74-75) has documented these for
central-eastern Upper Volta. Some evidence exists that 1t s the shortage
of labor during one or two critical periods which determines the amount
of the harvest (De Wilde (1), 1967, pp. 71-77). The implication 1s that
labor avaflable at certafn eritical times s a scarce resource, the allo-
cation of which helps to determine the pattern of outputs of the tarming
system,

To the extent that this {8 the case, the labor required to feed and
water livestock during these perfods of peak labor use {n a resource taken
away from other activitices, and {8 thus associated with a fall in the
production of the other farm outputs. This Is especially true where the
timing of agricultural operations munt be rigtdly adhered to, allowing 11t~
tle substitutabllity between labor fuputs in different perfoda (De Wilde,
1967, I, p. 84; Ruthenberg, 1976, p. 80: Delpado, 1979, p. 104).

In Upper Volta, approximately three-quarters of the area cultivated is
under millet and sorghum, the principal food staple in the country (RIV=-
IRAT, 1972). Given the predominance of millet and sorphum {n farm output,
it 18 likely that lator removed from the pool of avallable renources at
peak weeding and harventing perfods w1l decrease the amount ot food
grafins produced.  Thin i cupeclally true {f the type of labor required for
atock work during the rafny neanon {uw fully tranuferable to crop work, as
is true for young adult labor. Other renalts {ndicate that thin may be
the came (Delpado: 1977, pp. 60-65; 1979, pp. 129-128),  To the extent
that thia {u true, keeping Hvestock on the farm han an opportunity cost in
torms of food gratn, Af stock are range-fed on free land outsfde the vil-
lago, the opportunity cost fm meanured through the reallocatfon of labor

from food graine to herding. If the animals are feod with produced forage,



-77-

then the opportunity cost 18 calculated by taking both labor and land
into account. A supplementary cost of maintaining cattle in the village
during the cropping secason i{s the risk of crop damage by the animals.

Farmers in the Savannah may be quite reluctant to incur a high new
cost In terms of foregone food grain production. Hunter (1966, p. 33)
presents chilling evidence of chronic seasonal famine in Nangedi, on the
Ghana-Upper Volta frontier:

In June, at the time of the second measurements
with some 3 to 4 weeks of hunger to face, levels
of nutrition had greatly deterforated: 887 of the
comnunity wis underweight ... 237 of the men and
36X of the women were "serfously" to "very seri-
ously” underwelght,

Within this context, there ts 1ittle margin for miscalculating the ability
of next year's market to supply staple gratns for family nutriticn, given
the penalty of being wrong. The position of much of peasant Savannah
agriculture at the margin of subsfutence helpn to explain the convent{onal
wisdom concerniong planting dectasfons in West Africa, to the effect that
the farmer wishes to be assured of self-sufficiency in fend grains, even
in the event of below-average rainfall,

In sum, the teastbility of the intensification of livestock production
by sedentary farmers hinges not only upon the projected benefits, but
also upon the possible opportunity costs in termua of other farm products,
principally foregone food grains. 1f this opportunity coust {s prohibitive,
or if fatmers are unwilling to rely upon the market to supply thelir foed,
then attention must be pald to the food grain production uystem hefore cat-
tle production can be inereased,  In this event, policy makern will need to
modify the favming wystem ftuclf, in order to permit the entry of a new
activity. A paradoxtical result would then emerpge to the effect that an
fmprovement In the output of food pratns per labor hour expended during
peak perfods would be the best way of encouraging a long-term expansfon of

sedentavy livestock production.
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The Farming Systems Approach and Data Collection

An adequate test of the hypothesis elaborated in the previous section
requires a conceptual framework for the simultaneous consideration of re-
source inputs and the optimal value of an overall farm output composed of
many differcent products, A llgear programming model of a typlical peasant
farm in southcastern Upper Volta was designed to shed light on these 18sues.
This methodology is appropriate for fdentifying the production strategy that
maximizes farm tncome under different assumpt fons, It serves to {dentify
critical resource constrafnts and caleulates the opportunity cost of {nputs
that are fully used {n the optimal solution to the model., Furthermore,
this procedure has the overriding advantage of belng easy to use, since its
applicatfon to agricultaral production problems s well established and
computer routines are avaflable (Bencke and Winterboer, 19773).

The problem with the Tincar programming approach {s that the value of
results depends to a hilgh degree upen the accuracy and detafl of the uvader-
lying data. This requirement tndicates the need for a systematic and de-
tailed method of data collectton extending over at least one calendar year.,
In this veln, the author destgned and Implemented a farm management survey
in southeantern Upper Volta, of the type advocated by De Wilde (1967, 1)
and Ruthenberg (1976), and performed by Collinson (1972), Norman (l973b),
and Shapiro (1971%),

The environs of Tenkodogo {n the central southeastern portion of the
country were chonen an the research zone, The town in 180 kilometers from
the capital by a new paved road. Mixed farming {& both technologically
feanible and encouraged by the Voltale gpovernment, although the practice
wam virtually non-extintent {n the area an of 1927, 1t {s {n the middle of
the reglon proponcd by UsSAID for wedentary Hventock Intenniflcation
(Upper Volta VIllage Liventock Development Project). The dry seanon usually
lastn from mid-October to mid-May, with an average of 9% mitlimeters of
rain durlng a f{ve-month wet seanon,  The prineipal cropn are millet, nor=-
Rhum, cowpean and peanutn,  Small stands of rice and canmava are alno fre-
quent ly cultivated on bottom land,  Solln {n much of the research area are
poor, with aften lenn than a foot of mandy toppofl coverling an Impermeabl.

lateritic crunt. After the rafny aennon, abundant grass cover (s avallable,
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including much~sought-after fodders such as Andropogon guyanus (Benoit,

1974, pp. 20-23). Grasses rarely grow over one meter high, and large
areas are consumed by brush fires each dry season. Mango and shea nut
trees are found in abundance.

The density of the cattle population in the research zone 1s estimated
at 9 head/km 2, compared to a national average of 9.5 head/km 2. (Delgado,
1979, p. 25). Tenkodogo is just inside the climatic belt subject to
trypanogomiasis. The cattle kept are of mixed breed, with the smaller
trypano-tolerant races well represented. A majority of the inhabitants of
the area derive their cash incomes from crop sales rather than from live-
stock, even 1f the latter 1s defined to include poultry (ORSTOM,

1975, 11(3), Figures 17 and 18). On most counts, the environmental charac-
teristics of the research zone are representative of much of the West
African savannah.

The specific research site is composed of the cantons of Oueguedo and
Loanga, whose main villages, ten kilometers apart, define the base of a
triangle with Tenkodogo proper at the apex, eight and five kilometers away
from the villages. The town of Tenkodogo 1s an administrative center, with
approximately eight thousand inhabitants. The population density of the
immediate research area 1is roughly 40 inhabitants/km 2, or twice the national
average. In this respect, the research site is not representative of the

savannah as a whole at the present time. With rapid African population

on arable land, however, the region does illwstrate the problems that most

arcas nearby wlill soon have to face.

The Inhabltants of the village of Oueguedo are almost exclusively from
the Moss! cthnle group, which accounts for half of the population of Upper
Volta. The people of Loanga are from the ethnically-d'stinct Bisa proup.
Apart from cultural differences, the two villages are very similar with
respect to thelr environmental characteristics. Semf-sedentary Fulani
pastoralists Tve on the outskirts of both Lhamtets, close to bush arcas.,
While the rural Mosst and Blsa are primarily smaltholder peasant-farmers,

the Fulani are the predominant herding group In "est Africa.
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A sample of thirty households was randomly selected within each vil-
lage. After the elimination of unrepresentative cases and the results
from an enumerator who proved to be unreliable, the final sample included
26 Mossi and 15 Bisa households.1 Each farm was visited twice a week
from May 1976 until May 1977. The prime example of data collected during
these visits consists of all the labor hours devoted by each household
member to each task, each day, throughout the year. This includes labor
by visitors, neighbt s, and paid workers. The 750 fields cultivated by
sample members were also measured, and 170 yield plots were kept. Live-
stock and capital good inventories and field histories were also collected.
A concomitant five-month, six-visit survey of twenty Fulanl households
living near Oueguedo provided information on herd sizes, herd composition,
and animal husbandry practices.2 The massive amount of data accumulated
by the surveys were synthesized by computer and analyzed in detail in
chapters four through seven of Delgado (1979). The highlights will be
briefly presented in the next two sections before proceeding to the consider-

tion of the basic farm production model from the data.

1The village chiefs were judged to be unrepresentative cases, but
were interviewed along with the other sample members for reasons of proto-
col. The details of household definition, sample selection. and the
methodology of data collection may be found in Delgado (1979),pp. 43-75.

2The complete list of data collected by the farm management survey is
given on pages 70-71 of Delgado (1979). The set of questionnaires used 1is
contained in appendix C to this reference.
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TABLE 1

CALENDAR OF THE 1976-77 AGRICULTURAL YEAR
(Divided into Fortnights)

Fortnight
Calendar Dates Code Principal Activity of Sample
9 May - 22 May 1976 1 Sorghum Planting Begins May 9,
Fields Prepared for Rice, and
Planted
23 May - 5 June 2 First Weeding of Sorghum, then
Millet Planted
6 June - 19 June 3 Groundnuts Planted
20 June -~ 3 July 4 Second Weeding of Sorghum and
Millet, Cowpeas Planted, Rice
4 July - 17 July Weeded and Transaplanted
18 July - 31 July 6 Third Weeding and Ridging of
1 Aug. - 14 Aug. Cereals
15 Aug. - 28 Aug. 8 Weeding of Root Crops, Cotton,
Tobacco and Vegetables
29 Avg. - 11 Sept. 9 Maize Harvest
12 Sept. - 25 Sept. 10 Sorghum Harvest
26 Sept. - 9 Oct. 11 Relative Slack
10 Oct. - 23 Oct. 12 Cowpea Harvest
24 Oct. - 6 Nov. 13 Croundnut Harvest
7 Nov. - 20 Nov. 16} Millet Harvest, Rice Harvest
21 Nov. - 4 Dec. 13
5 Dec. - 18 Dec. 16 Fence Construction Around Gardens
1976 1977 17 Drying, Transport, Threshing,
19 Dec, ~ 1 Jan, Storage of Cereals and Legumes,
r Period of Ceremonial Duties Begins
2 Jan. - 15 Jan, 18 (Sacrificcs to Ancentors and Cele~
16 Jan. - 29 Jan. 19 brations for the Dead)
30 Jan. - 12 Feb,. 20
13 Feb., - 206 Febh, 21 Non-Apricultural Work and Cere-
27 Feb. - 17 Mar, 22 montul Dut e
13 Mar. - 76 Mar. 23
27 Mar, - 9 April 24 Manure Spread on Flelda, Other
( - v Ffold Freparatton, Houne Repalr,
HO-Aprtl - 93 April 2% Peak Perfod Ceremonial Dut {en
2 April ~ 1 May 1977 26
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subsequently be used in graphs and in the model.1

The hours worked by each household each fortnight are divided between
the following five major sectors of activity: nonagricultural, domestic,
agricultural (crop), livestock work and social activity. The latter
consists principally of visiting with neighbors or relatives. The total
labor hours performed each fortnight by each household are averaged over
households within each sector of activity and graphed in Figure 1. The
total work load is heaviest during the rainy season, which corresponds to
the crop-growing period. Social activity increases sharply as agricuitural
work diminishes in early October. Nonagricultural and domestic work in-
crease as the burden of crop and livestock work decreases.

The relatively low levels of nonagricultural and domestic work ob-
served in July and August do not necessarily indicate that these activi-
ties can be compressed during the dry season In the event of the introduc-
tion of a profitable new activity requiring labor at that time. Many of
the nonagricultural tasks performed after the rainy season can be put off
until another time of year, but they must be undertaken at some point,
Roof repair provides an example of this form of activity. Domestic work,
in a comparable vein, can be compressed for relatively short perfods, but
a family cannot live on skimpy meals and a nonrencwed supply of firewood
throughout the year. Similarly, relaxation with friends, marriages, and
other social functions can be delayed, but not abandoned. The conclusion
is that the supply of labor during periods of relative agricultural slack
may not be as clastic as the pauclty of agricultural activity at this time

may seem to indlcate.

Labor Use by Major Agricultural Operation

Following Collinson (1972, p. 219), the three main crop activities in
tropical Africa are defined aag seedbed preparatfon, weeding and !ransplant-

ing, and harveating and procesaing. Figure 2 portrays the wean household

]Thc fortnights were coded In order to retain le 'bility and ease of
handl{ng. Fortnight one refors to the firat two weeks after the beginning
of the rainy acanon In 1976, ‘Thum, work performed on August 19, 1976, falle
vithin fortnight eight. The end of the rainy season of the research year
occurred during fortnight twelve, in mid-October,
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labor allocation, in hours per fortnight, to each one of these tasks, over
the year. The period of peak activity occurs during July. The main acti-
vity at this time is the weeding of cereals, principally millet. Secondary
peak periods of labor use occur in late May (planting) and November (the
millet harvest). A minor interval of intense agricultural activity occurs
In fortnight ten, when sorghum 1is harvested.

These peaks have particular significance for farm-level planning be-
cause of the relative Inflexibility of labor requirements {n rainfed sub-
sistence agriculture. The crops compete with weeds for predominance in
the fields during July, necessivating a prompt weeding, Grain that 1s
not harvested after carly December 1is lkely to be severely damaged by
pests and livestock. These conditfons create bottlenecks when other inflex=
ible demands for labor, such as the time required to tend livestock, are

encountered during July and November.

Household Labor Allocation to Crops

The mean houschold hours allocated to a major crop mixture each fort-
night provide an indication of {ts relative labor intensiveness at different
times of the yonr.1 The estimates for the seven major crop enterprises are
given fn Table 25 the last lne of the table contains the sum of hours per
hectare allocated to the mixture {n question over the yuear,

The predominant food crop of millet mixed with cowpeas s significantly
less labor-intensive per unit of land than the hiph value cash crops: cotton
with tobacco, frult, and vegetables. On the basin of total labor input,
peanuts (or groundnuts), malze, and rice fall in the intermediate zone, be-

tween the two extremes, lowever, the work requirements for these crops during

1'l’h(,- houschold labor allocatlon to each major crop category cach fort-
mght fs divided by the total household area planted with the crop In ques-
tion, to get the houschold labor hours spent per hectare for each crop and
fortnight. The mean of these figures over houscholds gives the number of
hours spent by members of the average {arm ench fortnight, on each major
crop category.,
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TABLE 2

MEAN TOTAL HOUSEHOLD HOURS SPENT PER HECTARE OF EACH CROP CATEGORY

Millet and/or Cotton
Sorghum Root and Fruit and
Fortnight with Cowpeas  Groundnuts Maize Rice Crops Tobacco Vegetables

1 134 0 0 2 1 0 0
2 170 115 280 204 26 0 0
3 159 174 549 264 0 0 0
) 172 109 119 327 10 0 0
L 146 216 589 380 16 67 33
6 157 293 392 355 91 6 6
7 105 142 200 283 259 293 231
8 86 102 38 171 256 1100 875
9 85 29 74 31 42 88 88
10 27 17 0 40 66 10 277
11 3 22 0 45 300 264 235
12 28 106 0 127 313 88 201
13 32 265 0 114 175 792 109
14 176 329 0 194 11 378 78
15 94 38 0 31 106 110 104
16 8 3 0 b 98 1144 174
17 0 0 0 0 215 440 398
18 0 0 0 0 118 227 454
19 0 0 0 0 62 0 450
20 0 0 0 6 30 0 335
21 0 0 0 0 53 0 391
22 0 0 0 0 20 0 416
23 1 0 0 0 A 0 303
24 3 0 0 0 0 0 386
23 8 0 n ) 0 0 391
26 21 0 69 0 0 0 37

w26 1617 1960 2256 2592 2067 3000 5892
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the peak seasons !n July and November are very high relative to millet.
Cassava presents the advantage that the main labor input comes outside
the period when labor bottlenecks are likely to occur.

For the purposes at hand, it is very important to note the sharp
peak in labor demand for millet, in fortnight fourteen. This corresponds
to the grain harvest in November. The greater the proportion of farmland
put under crop combinations involving millet, the greater will be the
possibility of a harvest labor bottleneck in mid-November. Adding a
farm livestock enterprise, which requires labor input at this time, will
tend to aggravate the labor shortages associated with a desire for farm

self-sufficiency in food grains.

Household Labor Allocations to Livestock

The Mossi and Bisa farmers in the sample kept sheep, goats, pigs,
donkeys, horses, and poultry on the farm. No household maintained cat-
tle, although several farmers owned animals entrusted to Fulani sample
members. It {s therefore possible to directly observe farm labor alloca=-
tions to small ruminants, swine, and donkeys and horses. However, the
amount of labor required to raise cattle must be inferred from the infor-
mation provided by the Fulani sample.

Figure 3 (a) contains the estimates from the farm management survey
data of the per animal labor input to donkeys and horses, on the one hand,
and sheep and goats, on the uthur.] The figures cited are meaningful
primarily for herds of a size commensurate with number of animals kept by
the average farm. This results from the exiatence of economieas of ncale
in herding which operate to diminish per animal labor requirements as
herd size increases,

l'l‘hu per-anfmal labor allocatfion for each activity actually undertaken
by the hounchold 14 calculated vy dividing the total houschold work involved
with cach anfmal category by the number of head owned {n that category. The
valucs thus caleulated for each household and fortnight are then averaged
over houncholds to obtafn the mean labor allocatfon per head to ecach type of
anfmal.  Only four houscholds in the sample kept nwine, which counsels cane
tion fo interpreting the renalta,  Thin procedure {s not meaningfal at all
for poultry, where the relatfve magnitudes make useful meanurcment {mprac-
tical
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The distributions of labor requirements for animals over time in
Figure 3(a) show that there is a distinct increase in the labor input
to livestock during the height of the rainy season in August. This phe=-
nomenon 18 displayed even more clearly in Figure 3(b), where the per-animal
allocations are multiplied by the number of animals typically kept by a
household. Perhaps the best explanation for the peak in labor input to
livestock 1s that great care must be exercised in grazing animals during
the crop-growing season. This {s because flelds are not fenced, and almost
all the land closce to the village is under crops. As the rainy season
wears on, the small amount of forage within the village 18 exhausted, and
small ruminants must be tethered farther and farther away from the com-
pound each day. Large stock are typlcally entrusted to relatives or
herdsmen who live on the periphery of the inhabited area. The {mplication
of the rainy season peak labor requirement for livestock {s that the
maintenance of cattle on the farm at that time precipitates a resource
use conflict with crop enterprises, The extent of the trade-off between
crops and cattle kept on the farm depends upon the labor requirements for

both activities, with only the former directly observed in the sample,

Labor Requirements for Cattle and the Conflict between Crops and Liveatock

The fortnightly labor requirements for mafntaining two head of cattle
on the farm for the purposes of growing-out for beef wale are derived
from the results of the Fulant herder survey (Delgado, 1979, pp. 125-130),
A separate forthcoming labor use survey of the Tenkodogo Fulani by the
author confirms that the eatimates used are approximately of the order of
the actual tabor allocatfon to cattle by the Fulani during the 1977-78
rainy season,  The derfvatfon uned in the carlier report ansumes that two
anfmals require atx hours of datly matntenance and wupervisfon during the
firat month after planting, in order to prevent damage to the new uprouts,
During the growing seanon, from carly June unt ] after the millet harvest
{n carly December, the herd o ansumed to require 7.5 hourn datly,  The
time required for preventing damage to vegetable gardenn and for watering
amounts to 2.9 hourn, by ausumption, during the dry seanon, In practice,

the actual labor {nvolved {n cattle supervimfon at this time {s much
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greater. However, most of the work can be performed by small children,
provided that there is abundant crop stubble for feed. As such, this
supervisory work entails a relatively low opportunity cost in terms of
other outputs. When forage close to the village disappears towards the
end of the dry season, however, the men must take the animals into the
river valleys to feed and water them. The Fulani typically leave the
village altogether at this time. The labor requirements for peasant
on-farm stockraising are assumed to be six hours daily for the two head

during April and early May.

Figure 4 shows the relative labor requirements at different times
of the year associated with crops and livestock. The mean household
labor inputs over the year to one hectare of each of the three main crops
are plotted next to those for a typlcal herd of eight small ruminants
and the hypothetical labor requirements for two head of cattle. The
seasonal labor bottlenecks in July and August, on the one hand, and Novem-
ber on the other, are aggravated by keeping livestock. In practice, the
November harvesting constraint is likely to be the most serious problem,
since the high labor commitment required to farm an entire hectare of
rice is rarely undertaken, while a typical farm may have two hectares of
millet. The greater the desire of the farmer to produce the staple food

grain, the greater the sharp demand for labor during November.
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LAND, CAPITAL, AND FARM OUTPUT

Farm Land Holdingg

Soils in the research area are typically divided into "upland" and
"lowland" (Delgado, 1979, chapter 5). The latter category consists of
the low-lying areas subject to flood in the rainy season. The earth is
relatively rich in organic matter and plant nutrients. Upland soils,
on the other hand, are typically covered by sandy tropical ferruginous
82118 over a hard lateritic crust. Areas that are cultivated for several
years lose their fertility due to erosion and the lack, through flood or
fallow, of nutrient replacement. Upland fields can conveniently be
classified into three categories: house, in-village, and bush land.

Of these, house fields are richest in plant nutrients, receliving the
nightsoil and animal droppings from the compound. In-village fields,
which begin within fifty meters of the household, contain the least fer-
tile of the farm soils. These areas are continuously cultivated, because
of their convenient proximity to the living area. They are a little too
far from the compound, however, for fertilization with waste material
from the home. Bush fields are similar to in-village fields, except that
they are far enough from the farm and plentiful enough to avoid the need
for continuous cultivation of the same area, ycar after year. These plots
are typically left in fallow for several years, after three years of
cropping. Thus, bush land benefits from relatively richer goils, but re-
quires a greater labor commitment for cultivation because of its distance
from the compound. Bush areas also kave the disadvantage of being more
difficult to protact from the ravages of pests and loosely guarded live-
stock.

The pressure of a growing population on a fixed supply of in-village
land has contributed, in recent years, to the expansion of farm bush
fields into areas that were traditionally used by the Fulani for grazing
cattle. This has led to increased instances of crop damage by animals,
one of the most visible forms of conflict in resource uge betwecen livestock
and food grains.

The typical Mossi or Bisa farm in Tenkodogo is composed of a large

number of small plots spread out over a large geographic area. Table 3
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gives the mean area of each type of land farmed by an average household
in the sample. The mean number of plots farmed by a given household on

each type of land 1s aluso ircluded.

TABLE 3

MEAN HOUSEHOLD AREA AND NUMBER OF FIELDS CULTIVATED
ON EACH TYPE OF LAND

Mean Household Area

of Fields Mean Number
Tvpe of Land (in hectares) of Flelds
House .75 4
In~village 1.71 6
Bush 1.10 1
Lowland .29 6
TOTAL 3.85 17

SOURCE: From the measurement of 750 fields in the sample, with the mean
values calculated over 41 households.

Farm Land Allocation

Livestock in the research area are grazed exclusively on communal land,
with the possible ex-aption of the period after the harvest when herds are
free to browse the stubble on farm fields. Even in the latter case, the
use of flelds for grazing 18 not limited to animals belonging to the farmer
who cultivates thz plot in question, Questions of land allocation within
the farm, therefore, primarily concern the chofce of cropping pattern, and
not grazling,

More than four-fifths of the farmland of a typical household in the
gample Is cultivated with some crop mlxture Involving mlllet and cowpeas,
The smallest proportion of land allocated to millet by a ganple houschold
in 19706 was 63 percent.  This crop constitytes the basie source of food
for the houschold,  Sorphum To inteveropped with miltet and cowpean on

houne  flelds, where the soll o rich enough In nutclents for this crop
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to yleld well. The other crops grown are, by order of importance:
peanuts, rice, starchy roots such as cassava, and maize, in very small
quantities. Table 4 gives the mean household area of farmland and the

proportion of farm holdings allocated to each major crop category.

TABLE 4

MFAN HOUSEHOLD LAND AREA AND PERCENTAGE OF FARMLAND
ALLOCATED TO EACH CATEGORY

Mean Housrhold Mean Percentage
Area of Household Land
Crop Category (in hectares) (%)
Millet & sorghum
with cowpeas 3.27 82.9
Maize .02 o5
Rice .19 - 5.7
Groundnuts?® .27 7.6
Root crops .06 2.0
Vegetables & fruits .01 1.1
Cotton & tobacco .002 .2

}ncludes peanuts and an indigenous crop, Voandzela subterranea.
SOURCE: Delgado, 1979, pp. 150-51.

Farm Access to Capital and the Investment Option Provided by Livestock

Smallholder agriculture in the research area, as in most of the Sahel,

in characterized by a very low level of capital input into the production



process. The usual farm tools consist of short-handled implements with
virtually no use of animal traction.l Seeds are selected from the crop
of the previous year; fertilizer use 1s limited to nightsoil from the
compound and animal dung spread on small plots of vegetables.

The typical farmer in Tenkodogo has little or no access to sources
of financial capital outside his family. Wealthier peasants may advance
small amounts to their neighbors for consumption purposes, against the
promise of a large portion of the harvest of the following season. Bank
lnans are not available to the average farmer. Government credit schemes
administeved by the regilonal development authority (ORD) in the Tenko-
dogo area exist solely for the promotion of ox traction. This program
elicited very little response from the population during the research per-
iod in 1976-77.

A brief survey of the major consumer durables owned by sample members,
nonetheless, reveals that farmers do have a small amount of discretionary
purchasing power (Delgado, 1979, pp.160-64). The items surveyed in 1976
were bicycles, mopeds, and radios. The inventory shcwed that the average
sample household had a stock of these items worth approximately 20,000 CFA.2
A 1973 study conducted in Zorgho, forty~five kilometers to the northwest
of the research area, showed that the annual household cash income at that
time was approximately 28,324 CFA, of which one~third was contributed by
family members who had migrated away from the village in search of work
(ORSTOM, 1975, ILI, pp. 71-90).

Even 1f farmers were to acquire access to a large amount of purchasing
power, it 1s not clear at this time that suitable opportunitiecs exist for
investment in crop-growing. Small garden plots of market vegetables pro-
vide the one possible exception to this rule. Even if the opportunities

were avallable, 1t 13 possible that farmers would not be able to find

lThe exception 18 the occasional use of donkey carts by the wealthiest
individuals.

2This was cquivalent to approximately $83 in 1976. The 1976 exchange
rate used throughout this paper is 240 CFA = US $1,00.
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the necessary purchased inputs. Tenkodogo 18 virtually without distribu-
tion points for purchased agricultural technology adapted to the local
environment.

Livestock, however, provide a productive outlet for capital invest-
ment that is easy for the Tenkodogo smallholder to take advantage of.

The internal rate of return to cattle entrusted to Fulani herdsmen is
consistant with the usual rule-of-thumb of a 20 percent opportunity

cost of capital.l The rate of return to cash purchases of animals to be
kept on the farm is higher than that for purchases of animals to be
entrusted to herdsmen, but fails to take into account the opportunity
cost of using resources to maintain two animals. A rule of thumb is that
thic cost 1s tantamount to the product of resources used to cultivate
approximately one hectare of grain. When this cost 1s netted out from
the projected benefits, it appears that the highest return to investment
in cattle is obtained by entrusting the animals to the Fulani (Delgado,
1979, p. 174).

The calculations show that the expected internal rate of return for
male cattle is 25 percent, 1if animais are kept on the farm and the oppor-
tunity cost of labor is not included, 8 percent 1if the latter is
netted out, and 19 percent if the animals are entrusted to the Fulani.2
The comparable figures for females are 33 percent, 1f the animals are
kept on the farm and the opportunity cost of labor 1is not included,

21 percent if this cost is netted out, and 21 percent 1if the animals are
entrusted. The figures suggest that it is clearly more profitable to
entrust male cattle. while there is no extra benefit to keeping female

animals on the farm, as opposed to entrusting them.

1See Delgado, (1772, pp. 164-75) for the derivation of these
estimates. The calculations are in terms of expected values, to take
account of the possibility of animal mortality.

2These egtimates assume that male animals are purchased at age two
and sold at age six. The returns to the activity are the annual cash
value of manure used as fertilizer and the increased sale price of an
older and fatter animal. Females are, by asgumption, purchased at
age four, and sold at age ten. The returns in this case refer to the
expected value of manure, dairy products, and increased sale values.
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The results are very sensitive to the assumptions on which they are
based. Therefore, the issue will be resolved more satisfactorily by the
linear programming model to be presented below. Suffice it to say here
that the herdsmen function as mutual fund managers for the farmers. They
manage a risk investment, while allowing the owner to turn his attention
to other matters. A survey of cattle ownership by sample members in 1976
revealed that the sedentary farmers in the research area have non-negligible

holdings of cattle.

Farmer Livestock Ownership

The 1976 smallholder herd inventory concerned an expanded sample of
60 households. The Bisa subsample responded to thig initiative in a
much more satisfactory manner than thelr Mossi counterparts. Most likely,
this 1s because the Bisa survey was performed by an enumerator related to
the village by marriage, who intended to settle nearby after the study.1
The results of the Loanga inventory correspond closely with the observa-
tions of the author and with the opinion of the neighbering Fulani who do
the herding for the farmers. For these reasons, only the results of the
Bisa survey are given here.

Approximately one household in three owned cattle, the average herd
for those holding cattle being four head. No Bisa or Mossi farmer in the
research area kept cattle on the farm in 1976, to the best knowledge of
the author. Cattle were in every case entrusted to Fulani herdsmen. The
average household herd of small ruminants consisted of seven to eight
sheep and goats. Table 5 contains summary statistics of the different
varjeties of livestock owned by Bisa sample members.

Data on the age structure of the Bisa sample cattle holdings indicate
that there is a distinct preference for younger female animals. No sample
member owned a male animal over four years of age. Table 6 gives the age

structure of the cattle listed in the Bisa survey.

——.

lThe fmportan~e of this may be ascertained in the remark by a sample
member to the effect that {f the villagers had tax repercussions from the
survey, the enumerator would be the first to hear about it...(cattle were
taxed 200 CFA per head in 1976).
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TABLE 5
SUMMARY OF BISA SAMPLE HOUSEgOLD LIVESTOCK HOLDINGS
(N=30)

(Number of Head) Meanb Standard Deviation Maximum Minimum
Cattle 1.37 2.69 12 0
Sheep 4,63 3.74 17 0
Goats 2.83 3.47 15 0
Horses .30 .70 3 0
Donkeys .37 .72 2 0
Swine .30 1.02 5 0
aExcludes the canton chief.
bMeans taken over thirty households.

TABLE 6
AGE STRUCTURE OF THE BISA SAMPLE CATTLE HERD
Males Females
0-2 3-4 5-6 Over 6 0-2 3-4 5-6 Over 6
Age Years Years Years Years Years Years Years Years

Total

Head in 6 7 0 0 8 15 3 2

Sample

Mean

Household .20 .17 -0 0 27 «50 .10 07

Animals

(Standard .

Deviation) (.55) (.53) (0) (0) (.78) (1.36) (.40) (.37)
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Given the preceding information on the use of labor, land, and
capital by sample members, the next atep in the construction of a farm

production model is the derivation of a method for evaluating output.

The Measurement and Evaluation of Farm Agricultural Output

Millet and rice did very poorly in 1976, while sorghum and cowpeas
had relativelygood yields. Given the preponderance of millet 1in

the cropping mixture, use of data from 1976 in a comparison of the profit-
ability of crops versus livestock tends to favor the latter, other things
being equal. This trend is further emphasized by choosing a conservative
set of prices to evaluate crop output. The latter are provided by using
the harvest prices in December, since the price of millet and other crops
may increase by a factor of two after the dry season, due to seasonal
shortages. Details of the measurement of yields, involving data from
170 yield plots and a recall survey for every fiecld in the sample, are
contained in Delgado (1979, pp. 184-196). The rationale for the choice
of December market prices 1s to evaluate output at prices which represent
real terms of trade between outputs, at a time when products are available.
In that the harvest prices represent seasonal lows for crops, and December
is the period of greatest body weight for cattle, the use of these prices
also tends to welght profitability comparisons in favor of livestock, at
the expense of crops., This bias will tend to strengthein results which
show crops to be more profitable. The average yields and prices used are
contained in columns (d) and (e), respectively, of Table 7.

Table 7 also serves to calculate the revenue from one hectare of each

major crop enterprise undertaken by sample farms. This 18 a straightforward

procedure in the case of crop mixtures with easily measurable components,
such as sorghum, mlllet, and cowpeas grown on house flelds. The averape
ylelds of these crops, pgrown on this type of land, are multiplied by the
corresponding harvedt prices; the products are congequently sunmed,

l1hv derfvation of a set of prices for evaluating output is given
in Delgado (1979, pp. 207-216).
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assuming that each crop occupies one-third of the field area. The computa-
tion 18 more difficult in the case of less tangible mixtures, such as

"wet season vegetables." Column (b) of Table 7 containa a list of crops
that might enter each mixture. The corresponding aggregate price and
yield figures for wet season vegetables are rough averages of the prices
and yields typically obtained for tomatoes, pimentoes, and okra. As

with the choice of December prices to evaluate erop output, the overriding
policy in constructing the estimates for vegetables and root crops is to
choose very conservative figures that tend to underestimate the value

of the output of one hectare of each of the crop categories in question.

It was not possible in 1976 to observe directly the value of annual
houschold output of animal products. An estimate, however, contained
in the Zorgho study (ORSTOM, 1975, IIT, pp. 71-90) suggests that
the figure of 4,000 CFA {s appropriate, after allowing for price inflation
between 1973 and 1976 (Delgado, 1979, p. 220). While this may represent
a realistic assessment of the actual income obtained from livestock by
the typlcal Mossi houschold in 1976, for the purposes at hand {t {s
appropriate to use estimates of the maximum attalnable income from cattle
kept on the farm, a practice currently not engaged in, It is also
appropriate to ¢rr heavily on the side of overestimatfon to give the new
enterprise the best possible chance in a comparison of overall pro-
fitability,

The procedure adopted here {s to take the most optimistic estimates
available in the literature concerning the cash returns to small-scale
growing-out operations in the Sahel, and to convert the figures into the
annual returns to maintaining two hcad of cattle on the farm, expressed
in 1976 CFA. The resulting figure of 14,000 CFA represents the hypo-
thesized annual 1976 recurn to the sale of two head of cattle grown-out
one year on the farm (Delgado, 1979, pp. 236-238). This figure, therefore,

represents both a return to the labor time required to look after the
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animals and a return to the investment involved in their purchase.1

A similar procedure is used to calculate the annual returns to main-
taining sheep, goats, and swine. The resulting figures are 1,100 CFA
per small ruminant and 1,750 CFA per hog, on a per annum basis (Delgado,
1979, pp. 238-240). This completes the information required to model
the smallholder farm in Tenkodogo for the purpose of ascertaining whether
the farmer does better to entrust his cattle to the Fulani, or to keep
it himself.

1'rhc case for keeping cattle on the farm will be favored cven more
by using this value as the objective function coefficient in the farm
wodel,  Thi« has the effect of taking the most optimiastic estimate of
the totul! veture, to {nvestment {n livestock for farm fattening, and
then us ', the “{pure obtalned an solely the returns to the extra labor
required €o keep the antmals on the farm. The returns to investment in
cattle do not flgure In the farm model, uwince the hypothesis to be teated
fnvolven the relative profitability of entrustment versus that of keeping
the antmals on the farm. The result of this assumption {a to Kreatly
boost the hypothenfzed profftab{lity of in-village cattlo per unit of
Inabor fnput, vis d vis cropm.
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ION MODELS

Objective and Requirements of the Modeling Exercise

The basic objective of the modeling exercise is to demonstrate
that the value of annual farm production is maximized by entrusting to
Fulani herdsmen two head of cattle that already belong to the household,
as opposed to the alternative of maintaining them on the farm. The
exercise will serve to suyggest one possible reason why farmers have
refused up to now to enter Into growing-out operations under their own
management. To accomplish this objective, the model chosen must
accurately reflect the production enterprises, technological options,
and resource constraints that apply to a representative smallholding in
the region. The appropriate method Is to construct a "typical" farm,
using mean values for the relevant parameters, averaged over houscholda.1
The results from this analysis will be most easily applied to farms with
the same characteristics as those described in previous sections. The
attributes most i{n evidence in this context are: the absence in commercial
quantitiecs of an upland cash crop of high value, such as cotton, the small
size and digpersion of land holdings, the absence of purchasable fodder
for animals, peak labor use in July and November, a common technology,

and a relatively high population density.

Structure of the Basic Agricultural Production Model

The basic agricultural production model is a linear program which
maximizea the value of eleven crop and three liveatock enterprises, subject
to resource and behavioral constraints, Nonagricultural and domestic
work are regarded ag secondary farm act{vities which require a {ixed amount
of time ecach fortnight, with the demands on labor time {ncreasing after
the end of the cropping neanon. Small-scale activity Interactions, such

as the yleld-increasing effectn of animal manure, are {ncorporated directly

1Thv conutruction of a repreaentative farm modol is discussed in
Dalgado, 1979, pp, 224-22%9),
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into the objective function coefficient of livestock, as a return to that
enterprise. A separate model will be introduced later to account for
major interactions, such as the use of livestock for animal-powered
cultivation.

The model can allocate fixed supplies of four kinds of land among
enterprises, in addition to differing supplies of labor in twenty-six
separate fortnights. Production is also constrained by seven maximum
activity levels, which fulfill the role of implicit special resource or
capital constraints. An example of the former is the lHmited area of
heavily fertilized garden plots next to the door of the cempound,  This
18 the only part of the house fields adapted to growing mulze. The
limitation on the arca of dry scason vegetables farmed on towland is an
example of an fmplicit capital constraint. Six hundred square meters
corresponds to the maximum surface that can, by assumption, be {rrigated
manually from a well,

Capital is not dealt with explicitly as a resource to be allocated,
for three reasons. First, the maximum output constraints scrve the same
puipose as a capital constrafnt on a particular activity, and are casler
to uge. Sccond, as was scen above, sample members used virtually no
purchased Inputs in agricultural activitics, which makes the definition
of capital {nput requirements rather arbitrary. Third, a capltal con-
straint would most likely operate on Hvestock activities; however, the
objective of the exercise fs to show that labor constraints alone preclude
keeping cattle on the farm. To the cxtent that this {s the cane, a capital
constraint on l{vestock would be redundant.

The one truly behavioral constraint concerns the minimum area that
farmers are willing to plant with the staple food grafn, millet. This
is incorporated as a minfmum productlon level pertaining to a Hnear comm
bination of all activiifen fnvolving millet production, consintent with
the assumption that farmers are not willing to reduce resourcoe allocation
to m{llet beyond a certain point.

The symbolic exprension of the model 1s:

11 3
Maximizo: Refc,X +LdY
{=] 11 {=] i1
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c, = the net cash revenue per hectare obtained from the ith‘crop

enterprise, expressed in CFA,
d, = the net cash revenue sbtained from thé'ith livestock enterprise,
expressed in CFA.

h

Xi = hectares of land allocated to the it crop enterprise.

Yi = animal units of the ith variety kept on the farm during year.

The objective function is maximized, subject to a set of thirty-
eight linear constraints. The land constraints apply only fo crop
activities, since, by assumption, livestcck is grazed on communal land.
They imply that different types of land are used for different sets of

crops. The constraints are written:

11
Lt . X <b =1, .., 4,
4=1 171 ]
where:
th th
tij = ] if the i~ crop can be planted on the j type of land.

= () otherwise.

bj = the area in hectares available of the jth land type.

The labor constraints apply to both crops and livestock, and are repre-

sented by:
11 3
iElvijxi +iflmini < fj =1, ..., 26,
where:
v1j = the number of hours required in the jth fortnight to cultivate

one hectare of the 1th crop.

mij = the number of hours required in the jth fortnight by the ith

livestock activity in order to maintain one animal (or pair
of animals In the case of steers).
f = the total number of hours of labor time available to the

3

household In fortnight j.

1 ’
For example, rice can only be cultlivated on lowland.



-108-

The constraints on the maximum levels of output reflect that some
scarce factor of production other than labor and land is required by the

enterprise concerned. These are written:

11 3
Zr, X, +Is,Y, <G J=1, ..., 73
=1 1371 1=1 1ij°1 i
where:
th th
rij = 1 if there 1s an area limit on the 1i°" crop in the J
maximum output constraint;
= 0, otherwise.
Bij = 1 1f there is a limit on the number of animals of the ith

type that can be kept, in the jth output constraint;
= 0, otherwise.
G.1 = the maximum levels of the jth enterprise or combination of
enterprises.
and:

rij = 0 4if Bij = ]

= 0 1if T, 1 for all 1, j§.

®1j 3

The one minimum constraint concerns the principal food grain, millet.

It ensures that a minimum area of farm land (h) is put under millet

cultivation:

14

iflnixi <h
where:

n, = 1 1if Xi is a crop combination including millet;
= 0, otherwise.
Finally, there is the usual set of nonnegativity conditions:

<
X, <0

4

Y for all 1

i

A

The tableau of the basic mocel (I) is displayed in Table 8.
Activities (or enterprises) run across the top of the table. The

objective function valuesn (Cl' di) arae forond directly below the activicy



TENKODOGO FARM LINEAR PROGRAM MODEL I

TABLE 8

BOUSMS  WET VEG MAIZEZ CINTBC INVGNUT  INVGMCP RICE ROOTS DRY VEG  BUSHMCP BUSHNUT  SHPGOAT PIG 2 STEERS

37,700 145,000 20,800 93,200 19,500 23,600 39,800 135,000 145,000 23,000 37,700 1,100 1,750 14,000

BOTSLD .75 2 1 1 1 1 0 0 0 0 0 0 0 0 0 0
INVSLD 1.7 2> 0 0 0 0 1 1 0 0 0 0 0 0 0 0
LowlD 2.29 > c 0 0 0 ] 0 1 1 1 0 0 0 0 0
BCUSELD 1.8 2> 0 0 0 0 0 0 0 0 0 1 1 0 o 0
LABCR 1 558 2 134 0 0 0 0 134 22 1 0 141 [ 8 3 84
2 558 EXNS Vs 0 280 0 115 170 204 26 0 179 121 8 2 84

3 555 2 159 0 549 0 174 159 264 0 ] 167 188 6 4 105

4 556 2 172 0 119 0 109 172 327 10 0 181 114 6 9 105

5 556 2 146 53 589 67 216 146 380 16 0 153 227 6 12 105

5 556 2 157 6 92 6 293 157 355 91 0 165 308 6 6 105

7 555 2 i05 211 200 293 142 105 283 259 0 110 149 6 7 185

2 556 2 86 875 38 1,100 102 86 i 256 0 S0 107 6 6 105

3 s58 2 85 &8 74 88 29 85 31 42 0 89 30 6 10 105

12 358 2 27 277 0 10 17 27 40 66 0 28 18 6 8 105

il 555 > 5 235 0 264 22 5 45 300 0 5 23 6 2 105

12 556 2 28 201 ] 83 106 28 127 313 0 29 111 6 11 105

13 558 2 32 109 0 792 265 32 114 175 0 % 278 6 9 105

b 554 2 176 0 0 378 229 176 194 i01 78 185 345 (] 13 105

15 55 2 94 0 0 11¢ 38 94 31 106 104 99 40 4 6 105

18 556 EX 8 0 e 1,144 3 8 4 98 174 8 3 4 8 105

17 555 2 0 0 0 449 0 0 0 215 398 0 0 4 14 35

i8 511 2 0 0 0 220 0 0 [ 118 454 0 0 4 9 35

9 525 2 0 e 0 0 0 0 0 62 450 0 0 4 9 35

22 &35 2 0 0 a 0 0 0 0 30 335 0 0 4 7 35

P 53 2 0 0 0 0 0 0 [ 53 391 0 0 4 ? 35

22 471 2 0 0 0 0 0 0 0 20 416 [ 0 5 9 35

23 als 2 1 0 0 ] o 1 0 4 303 1 0 6 6 84

) 55 2 3 0 0 0 0 k} 0 0 386 3 0 7 2 84

z 424 2 8 0 71 o 0 8 0 0 291 8 0 8 8 84

LABOR 25 38 2 r3 0 69 0 ] 21 0 o 37 22 0 8 4 84
FAXSY G.C%8 > e 1 1 0 0 0 [ 0 0 0 0 0 o o
YAXCT 0.254 > o 0 0 1 0 0 0 0 0 0 0 0 0 o
MAXRT 2.23 > 2 0 0 0 0 0 0 1 0 0 0 ] o 0
MACY c.c8 > 0 0 0 0 0 0 0 0 1 0 0 ] 0 0
MAXSS 23 2 0 0 0 0 0 0 0 0 0 o 0 1 0 0
MAXPG il 2 0 0 0 0 0 0 0 0 o ] 0 0 1 o
MAXBO b3 2 ] 0 0 ] (Y 0 0 (Y 0 0 0 0 0. 1
KIKFD 2.43 ¢ 1 0 0 o (Y 1 0 0 0 1 0 0 0 o
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labels. The column farthest to the left gives the labels of each resource

used or other constraint imposed on production. The figures immediately

» £,)
N
or production levels (G,) which cannot be exceeded. The last element in

3

the column is the minimum food grain constraint which states that at

to the right of these labels are the levels of resource supplies (b

least 2.43 hectares of land must be planted with some combination
involving millet. The figures in the body of the table are the input-

output coefficients corresponding to t s M » 0y mentioned

13 V137 M13° T137 Sqy
above. Table 9 gives the key to each of the labels in the model.

Activities, Resource Supplies, and Input Requirements

The crop activities suitable for house fields are millet and sorghum
intercropped with cowpeas, wet season vegetables, maize, and cotton inter-
cropped with tobacco. In-village land is used for millet planted with

cowpeas, and groundnuts (peanuts intercropped with Voandzeia subterranea).

Lowland can be put into rice, starchy root crops such as cassava, and

dry season vegetables. Bush fields may contain ecither millet and cowpeas

or groundnuts. The revenue from ecach one of these activities is expressed
in CFA, on a per-hectare basls. The parameters of the objective function

are taken from the estimates contained in Table 7, above.

The livestock enterprises are swine, small ruminants, and two head
of cattle. The revenue and labor requirements per unit of small stock
are given on a per-animal basis. Maximum production levels ensure that
output figures remain realistic iu view of the scale for which the input
requirement data was specified. The cattle activity represents the
practice of maintaining two head on the farm for mixed farming, and is
conceptually different from the other enterprises. The crop and small
stock activities represent a choice between producing on the farm, or not
at all. The cattle enterprise {n the model introduces the choice of pro-
ducing cattle on the farm, as opposed to the alternative of entrusting
them to the Fulani. The objective function coefficient for cattle
represents the extra returns to keeping the animals at home, and the

Input requirement for securing this return is the labor required to look
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after the stock. An optimal output level of zero for this activity would
imply that it is more profitable to entrust the animals to the Fulani,
and thereby divert the labor required to look after them on the farm to
other pursuits. The values specified in the objective function are taken
from pages 101 to 104 above.

The supply of each variety of land available to the average household
is taken from Table 3, page 95. Since the returns to crops in the objective
function are on a per hectare basis, the land requirement for each crop is
unity if the crop can be grown on that type of land, or zero otherwise.
The household land requirement for livestock is assumed to be nil, by
virtue of the practice of communal pasturing. The implication of this is
to favor the case of on-farm livestock by ignoring possible diseconomies
of scale implicit in having everyone attempt to graze livestock within
the village.

Labor availability for crops and livestock in fortnight j is equal
to elther the maximum amount of hours devoted to crops and livestock
during any fortnight of the year, or the amount of total labor hours
available in fortnight j after domestic and nonagricultural activity
is provided for, whichever 1s smaller.

This implies that laborers in the farm model cannot work at crop
and livestock entcrprises for more hours per fortnight than members of
the average farm did at the yearly peak. On the other hand, the farm
in the model may be constrained to less tha: the peak number of hours.
This would be the case for each fortnight where the sum of crop, livestock,
and social activities on the average farm i1s less than the yearly peak
allocation to these enterprises. This is likely to occur when the non-
agricultural and domestic work hours on the average farm are high in a
given fortnight, leaving relatlvely little time for other pursuits,

A glance at the left hand cnrlumn of Table 8 shows that the result
of this procedure is to fix the labor supply in the farm model at 556
hours per fortnight for the periods of May 9 through December 18,

This hypothesized availability of labor in the model corresponds to the
actual hours allocated to crops and livestock on the average farm

between July 4 and 17, the annual peak work perfod. After the middle of
December, the hours avallable for crops and flvestock decline steadily as

the dry geason progresses, and nonagricultural and domestic vork alloca-
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tion on the average farm in 1976 account for a progressively greater share
of total labor time available per fortnight.

The labor requirements per fortnight for one hectare of each crop
enterprise are taken from the average values in Table 2, page 88, It
is somewhat difficult to separate the labor allocations between wet and
dry season fruit and vegetables, given the method of data collection. A
gomewhat arbitrary division is achieved by splitting the last column in
Table 2 into periods 1-13 (May 9 - November 6), which correspond to the
wet season, and periods 14-26 (November 7 - May 7), for the dry season.
Fortnight 14 also represents a saddlepoint in the distribution of labor
to fruit and vegetables. Wet season crops are harvested in late October
and dry season crops are planted in late November.

The labor requirements for swine are taken from the actual allocations
to this activity by sample members who kept pigs during 1976, The labor
inputs each fortnight for cattle are taken from the allocations dis-
played in Figure 4, page 92. The requirements for small ruminants are
revised downwards from the actual allocations reported in Figure 3a and 3b.

This is to take account of the fact that sheep and goats, unlike
swine and cattle, can be tended by small children during the rainy
geason. Therefore the recorded hours devoted to these animals over-
gtate the opportunity cost of undertaking this enterprise, since the labor
is not fully transferable to the arduous task of weeding millet,
Sensitivity analysis of this change in resource requirements fer sheep
and goats reveals that the main consequence of the change is to favor
small ruminants over swine, with crops and cattle unaffected.

The first four production ceilings in the model involve the maximum
area that may be planted with maize and wet scason vegetables combined,
cotton and tobacco, starchy root crops, and dry scason vegetables. The
next three ceilings apply as a form of {mplicit capital constraint to the
numbers of animals that can be kept on the farm., The levels are set

rather arbfitrarily according to a subjective judgement of the maximum

financlal capacity of the average houschold,

It Is somewhat trickier to gpecify correctly the maximum permissible
level for cropa.  In the four cases where productfon is coustrained, the
max fmum output level s efther the maximum percentape In the sample of

household tand attributed to the enterprine In question Clmey the
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average total landholding, or the maximum household area devoted to that
crop across the sample in enterprise 1, whichever is smallest. This
procedure ensures that the chosen output ceiling is a maximum based on
the sample data, and also that it reflects the scale of the average farm.
Data on the maximum area or percentage of landholdings devoted by the
average farm to each crop category are taken from the figures underlying
Table 4, page 96.

The behavioral constraint on the minimum area that farmers are
willing to plant with food grains is specified using the minimum area
8o planted by any sample member, adjusted to be consistent with the size
of the average farm in the model. The minimum food grain constraint,
or MINFD, is equal to either the smallest percentage in the sample of
farmland under millet times the area of the average farm, or the smallest
area in hectares, whichever is larger. The figure arrived at by this
method involves multiplying the average farm acea of 3.85 hectares by
63 percent, the smallest proportion of landholdings devoted to millet.
Delgado (1979) contains extensive sensitivity analysis of this figure,
the import of which will be reported below.

Adding Animal Traction to the Basic Model

The basic model of Table 8 is adequate to test the relative profit~
ability of cattle entrustment versus on-farm management when ox cultivation
18 not feasible. However, the proponents of mixed farming might
object that the use of animal traction cultivation techniques permitted
by keeping cattle on the farm decreases labor requirements for seedbed
preparation and greatly Increases crop yields.

In this vein, several experts have suggested that the combination
of bovine animal tractlon with the type of growing-out cattle enterprisc
typified by "2 STEERS" In the basic model may make the joint on-farm

Hvestock activity relatively profitable, ecven {f the {ndividual components

are not (Boudet, 1969; Tacher, Lachaux, and Nicolas, 1969; Robinet, 1972),
Presumably this would be the case by providing an extra return to the
(suppounedly) conutant cash or labor cost of malntalning the anfmaly,

The proposcd strategy involves the purchane of two youny males which are
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trained for traction by age four., They are sold between ages six and
eight for meat (Ibid.).

Since no one in the sample -- and very few individuals in the region --
used bovine animal traction, this hypothesis cannot be tested here using
direct observation.1 The approach employed therefore, incorporates the
vield and labor requirement changes predicted by the expatriate pro-
ponents of bovine animal traction, in order to modify the activities in
the basic model in such a way as to create hypothetical traction enterprises.
The source of these predictions is a joint paper by staff members of the
two principal agricultural research stations in Upper Volta, entitled:
"State of the Art in the Association of Crop and Stock Raising in Upper
Volta."2 This appears to be the most authoritative statement to date of
the conventional expatriate wisdom on the subject. For brevity, the
figures cited will be referred to as the "LRAT predictions."3

The IRAT  study claims that bovine animal traction raises the
ylelds of scrghum, peanuts, and cotton by factors of two to three. The
procedure also changes labor requirements, according to this account.

The time required for seedbed preparation decreases in all three cases,
due to the use of the plow. The IRAT article is not clear as to
vhether animal traction affects other tasks directly, or only changes the
pattern and density of plants in the flcld. In any event, the predictions
state that weeding labor requirements increasce slightly for sorghum and
peanuts, but not for cotton. Harvesting labor requirements increase
greatly, however, primarily because of the yicld increases. The latter
require extra labor for harvesting and transporting the extra produce.
Given the labor-intensive methods used, there is a slight tendency for

diminishing returns with respect to labor input.

lFlgurcn from the Center-East 0.R,D., which includes Tenkodogo,
show that there were 52 teams of plow oxen, in 1975, for a region with
365,000 fnhabltants fn 1976,

‘Y

“Dupont de Dinechin et al,, 1969, This {s my translation of:
"NDonnces Acvucelles Sur 'Agsociation de 1'Apriculture et de 1'Elevage en
Haute-Volta."

"Hf;! Frur de Recherches Apronomiquen Tropleales, the institute

coploying cexperis efted In the previous footnote.
ploy I |
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It should be clear that the author in no way endorses these estimates,
which were made by a research group with a vested interest in animal
traction programs. The point here is to follow the implicatiors of the
IRAT statements through the productir.a process, to gauge the overall
effect of this activity on farm output if the predictions are true. This
is done via the labor allocation scheme of the basic model, with the added
option of ox cultivation of most crops. The new model assumes that the
farmer can use animal traction on a wide varlety of plants, including
food grains, or that he can use traction on some crops and hand cultiva-
tion on others. The model 1s free to select any combination of manual
and animal-powered cultivation that maximizes farm revenue.

The TIRAT predictions for yield increases stemming from the use
of animal traction are given in Table 10. The table converts the French
estimates into a form usable in the basic model. Following the policy of
making animal traction as attractive as possible, millet ylelds are
assumed to increase as much as those of sorghum, even though there is
some evidence that this is not the case (De Wilde, 1967, II, p. 389).

In the same vein, rice yields are increased by a factor of two, al-
though the IRAT  study does not mention this crop. The justification
for this {s that plowing may be especially useful in the aeration of the
relatively dense lowland soils.,

Small cash costs of the minimum purchased inputs (other than traction
equipment)1 necessary for achieving the predicted ylelds are netted out
from the objective function coefficients. The subsidized price of inputs
serves to Insure that the estimated cash costs understate the true expense
involved, particularly since these ftems are typically not avallable in
Tenkodogo. Finally, the tractfon option fs assumed to be available to a
sufficiently limited number of farmers that any cnsuing yield henefits
will not depress the market price of outputs. Besides being realistic,
this also scrves to favor the profitability of animal traction in the

model .

1For greater impact, it is assumed that traction equipment is
costless,
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The TRAT predictions for the effect of animal traction on labor
requirements are contained in Table il. Seedbed preparation labor require-~
ments for sorghum, peanuts, and cotton decline, while weeding time increases.
Harvest labor inputs for all three crops are up sharply because of greatly
increased yields. The added rice enterprise also has modified labor
requirements in the animal traction model. The somewhat arbitrary hypo-
thesis 1s that plowing reduces seedbed preparation by 60 percent. As in
the case of the IRAT  estimate for cotton and tobacco, ox plowing, by
assumption, does not affect labor requirements for weeding rice.1 Only
one negative effect of animal traction on this crop is assumed in the
model: the projected twofold increase in yields doubles the amount of
labor time required per hectare to harvest and transport output.

The correspondence between cropping tasks and the fortnights when
labor requirements must be supplied is derived trom the data in the
previous sections. 1In a final effort to present the case as favorably
for the proponents of ox cultivation as possible, the labor requirements
for crop enterprises are reduced according to the proportions stated in
Table 10 for cvery fortnight which might Involve scedbed preparation work,
However, increases In requirements due to weedlng are only registered
during fortnight 6 (late July), cven though by the same logic every co-
efficient {n fortnights 3 to 8 should be multiplied by the flgures in
Table 11. Furthermore, the extra labor requirements for harvesting are
only taken Into consideration for fortnight 14 (mid-November). Again, a
consistent loglc would fnvolve increasing all the coefficients from
periods 9 through 16.

A few final adjustments remain in order to Introduce animal traction
into the basic model, These also operate in favor of the pro-livestock
cage. First, the aupply of bush land s cxplicitly increasced to five
hectares In response to the argument that traction permits the farmer to
cultivate a greater arca.  Sccond, the orfginal minimum food grain con-
straint s mod{ficd such that .45 hectares of mfllet cult{vated using

animal tractfon contributes to the sat{ufaction of the constraint as much

1Huch of the rice weeding actually involves tranaplanting shoots
by hand.



TABLE 11

THE IRAT  ANIMAL TRACTION LABOR MULTIPLIERS2 IN THE
CONTEXT OF THE BASIC MODEL

IRAT Task

Seed Bed
Preparation

Weeding and
Maintenance

S —— e—o

Harvesting and
Processing

Basic Model Labor Period

Fortnights 1, 2,
17-26

Fortnight 6

Fortnight 14

IRAT Basic Model
Activity Activity
Scrghum All Food
Grains 0.83 1.25 2.5
Peanuts All Ground-
nuts 0.5 1.5 2.85
Cotton Cotton and
Tobacco 0.58 i 5.8
Rice® 0.4 1 2

SOURCES: 2The rnumbers in the body of the table are derived from figures in Dupont de
Dinechin et al., 1969, p. 281. The change in labor requirements predicted for each enterprise
using ani-al traction is obtained by multiplying the pre-traction requirement: by these numbers.

The correspondence between task and time period is derived using Figure 2, page 17.

uake the most favorable case for animal traction, it is assumed, somewhat

[N}
g
i

37

- -
arbitrarilv, that plowing reduces seed bed preparation by 60Z, does not affect weeding (which
is largely :transplzaating in the case of rice), and increases harvest labor in direct proportion
to the prelicted increase in yields.

=611~



TABLE 12

TENRODOGO FARM LINEAR PROGRAM MODEL II

{(Assuring Tracticn Boosts Labor Reruirements and Yields)

BQUSHS CINIBC INVGANUT INVGMC? RKICE BUSHMCP BUSHNUT
82,520 295,060 55,675 51,045 76,100 49,725 108,455
75 > 1 1 0 0 0 0 )
1.71 > 0 0 1 1 0 0 0
3.25 > 0 ] 0 ] 1 0 ]
5 3 0 0 0 0 0 1 1

TazlR 1 S56 > 111 0 0 111 9 117 0 (ACTIVITY
3 5% 3 141 0 s8 141 82 149 61
3 555 > 159 0 174 159 264 167 188
4 556 > 172 0 109 172 327 181 114

5 556 3 146 67 216 146 380 153 227 COLUMNS OF THE

& 535 2 196 6 440 196 355 206 462
7 555 2 105 293 142 105 283 110 149
8 556 2 86 1,100 102 86 171 90 107

5 556 2 8s 88 29 85 31 89 30 BASIC
13 ss¢ 2 27 10 17 27 40 28 18
11 535 2 [ 264 22 5 45 5 23
12 538 2 28 88 106 28 127 29 111

13 85% 2 2 792 265 32 114 3% 278 MIEL,
Ie S3a 2 &40 2,192 931 450 388 463 976
15 534 2 94 110 18 94 31 99 40
14 838 2 8 1,144 3 8 4 8 3

17 s3s 2 o &40 0 0 0 0 0 TABLE 8)
t:o5it 2 0 220 0 0 0 0 0
130333 2 0 0 0 0 0 0 0
11 -33 2> 0 0 0 0 0 0 0
Inoes 2 0 0 0 0 0 0 0
2o 2 0 0 0 0 0 0 0
13Lls 2 1 0 0 1 0 1 0
1L is3 > 2 o o 2 0 3 ¢
b R > 7 0 o 7 0 8 0
LAcR Iz 33 > 17 o 0 17 o 22 o
MADNT .096 > o o 0 o 0 0 0
MAXCT L2484 > o 1 0 0 0 0 0
WAXKT .19 > 0 o 0 0 0 0 0
MATT 06 2 0 0 o o 0 (/] 0
MAXSS 20 > 0 0 0 0 0 0 0
MAY PG 19 2 0 0 0 0 0 0 0
MAXEO 1 - 0 0 0 0 0 i] 0

-0¢1-
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as one hectare of grain without traction.1 Finally, a forcing unit ensures
that, in the optimal solution, two head of cattle are kept in order to pro-
vide the required animal power. The new Model II, taking account of the

predicted effects of animal traction, is displayed in Table 12.

RESULTS AND CONCLUSIONS

Optimal Farm Production Strategies Under Different Assumptions

The major result of the modeling exercise is that, in most cases,
farmers do distinctly better to entrust their cattle to the Fulani than
to herd them themselves. Even under the most favorable circumstances,
assuming that animal traction is highly profitable, that plow equipment
is free, that farmers know how to allocate their resources in an optimal
manner, and that they have no strong preferences for growing food grains,
the maximum increase in farm revenue from keeping two steers is less than
3 percent of the overall income potentially attainable by entrusting
household cattle to specialized herdsmen. Against this marginal benefit
from retaining large stock on the farm, the peasant has assumed a new
risk of crop damage, a greater risk of loss of capital through lack of
expertise in animal husbandry, and a significant degree of cxtra work in
slack periods.

The comparative optimal solutions to seven different linear program-
ming runs, under different assumptions, are contained in Table 13. The
first four columns are solutions to the basic model encountered in Table
8. Colunn A gives the results to this model, as originally formulated.
The minimum food grain constraiut (MINFD) is then relaxed, with the new
results in column B, Next, the basic model is modified such that food
grain prices are doubled. The new solution, contained in column C, per-
tains to the case where millet and sorghum are evaluated at their season-
ally high (August) prices, rather than the low harvest season values.

The model which generated column D is exactly similar to the original basic
model, except that the farmer is required to maintain two head of cattle.
The next three columns refer to the expanded model of Table 12, with animal

traction activities added on. In column E, the farmer was forced to use

1ln accordance with the postulated 2,2~fold yield increase for food
grains cuyltivated with ox plowing (Table 10).



TABLE 13

SUMMARY OF THE OPTIMAL SOLUTIONS TO THE FARM PRODUCTION MODELS UNDER DIFFERENT ASSUMPTIONS

A

(With and without the option of animal traction)

B

C

D

. E F G H
STEERS OPTIONAL, NO TRACTION 2 STEERS FORCED INTO SOLUTION
Enterprises Model Traction Actual
(Solution in hectares uanles ! b Value of No Traction Required Traction [ Traction Average
specified otherwise; MINFD=2.432| MINFD=0 Miliet Activities Allowed Where Feasible Optiona% Optiocnal Farm in 197
n.a.= not acplicable 1 Dowbled® MINFD=2.43% | MINFD=2.25° MINFD=0' | MiNFD=2.438{ MINFD= 3.27
House Mille: (hand cultivatioa) .496 .541 .654 .654 n.a. 4} .654 .723
House Millet (tracticn) n.a. n.a. n.a. n.a. .654 .654 ] 0
et Seasca Veg.(hcnd cultivation) .096 .096 .096 .096 .096 .096 .096 .0G5
Maize (hand cultivation) 0 0 0 0 0 0 0 .020
Cotton and Tab.{(kand cultivaton) .153 .113 0 0 n.a. 0 ) 002
Cotton and Tabdb.(traction) n.a. n.a. n.a. n.a. 0 0 0 0
Village Nuts (hand cultivaticen) 0 0 0 0 n.a. 0 0 .170
Villare Nurs {traction) n.a. n.a. n.a. n.a. 0 0 0 0
Village Millet (hand cultivadon)| 1.710 . 764 1.710 1.710 n.a. 0 1.710 1.540
Village Millat (tractlom) n.a. n.a. n.a. n.a. . 366 0 0 0
Rice (nand cultivation) .040 .040 0 0 n.a. 0 0 .190
Rice (tracr:on) n.a. n.a. n.a. n.a. 0 .040 0 0
Starci:v Roots (hand cultivation) .190 .190 .190 159 0 . 190 . 159 .060
Dry Season Veg.(hand cultivatiom) .060 .060 .060 .060 0 .060 .U60 .005
3ash Millet (hand cuitivation) .224 0 .617 .066 n.a. 0 .066 1.007
Bush Miller (trraction) n.a n.a. n.a. n.a. 0 0 0 0
Bush Nuz (hand cultivation) 0 0 [1]) [4] n.a. [4] [4] - 100
Sush Nut (tractiecn) n.a. n.a. n.a. n.a. 0 0 0 0
Sheep and Goats (head) 5.501 20.0 0 0 0 20.0 0 5.8
Swiae (head) (o] 10 0 0 0 .142 0 .3
w2 Steers (2 head) 0 0 0 1.0 1.0 1.0 1.0 0
famm= Vvalue of Production 136,83 138,317 206,656 124,597 100,868 141,806 124,597 | 118,467
ostional; animal traction is not permitted; at least 2.43 hectares of millet must be grown.
there is no minizum area of millet required.
Suz the objective function values of millet are doubled, which 1s equivalent to evaluating food grains at August prices.
2 Tust be xept; tracticn not permitted; 2.43 hectares of millet required.
z aquired cn all crops where pessible; MINFD relaxed slightly to make problem feasible.
“Tra: 2 or hand cultivation permitrzed, no grain requirement.
Zoitze, but equivalent of 2.43 hectares of hand-cultivated millet is required.
“Frou Telgado (1978) p. 270 (corrected).

-¢ei-
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traction on all crops amenable to this technique.1 Column F represents
the case where the use of traction is optional and the farmer has no
particular preference for food grains. This is the least constrained
case. Column G is exactly similar, except that a minimum food grain
production level is imposed, equivalent to that in the basic model.2
Finally, the last column contains the average allocation of farmland to
each crop activity by sample farmers in 1976 and the mean number of
animal units kept on the farm.

The value of the optimal production strategy (column A) increases
only 3 percent when farmers are no longer obligated to cultivate food
grains (column B). Evaluating millet at August prices, however, in-
creases the optimal land allocation to food grains to just under three
hectares (column C), not far from the average sample allocation in 1976
of 3.27 hectares (column H). This tends to support the hypothesis that
farmers perceive the cost of running out of millet next season in terms
of the maximum price of food grains last season. Using a higher value
for millet output than the low harvest price incorporated in the basic
model tends to reinforce the case against maintaining cattle on the farm.

Forcing the farmer to keep two steers, in the absence nf animal
traction, lowers the value of the maximum attainable farm income by 8
percent (column D), relative to the basic model. On the other hand, the
lowest objective function value occurs when traction is feasible and

the farmer is required to use it on food grains (column E), This surprising

1w1th allowance made for the assumed higher yields of crops under
animal tractlon, MINFD is expressed interms of areas of mlllet cultivated

by hand, for comparative purposes. FEven so, MINFD had to be relaxed to
get a feasible solutien to this model. The flrst feasible solution is that
given In column . The 1,02 hectares cultlvated with traction are assaaed
to yield as much as 2,29 hectares cultivated by hand,

2. . : . S

See previous footnote.  MINFD = 2,43 In the basie model yiclds, by

assumption, the same amount of grain as 1,10 hectares in the traction modal,
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state of affairs is attributable to the labor bottleneck in November
that results from harvesting large amounts of millet and looking after
the plow team at the same time.

The highest attainable farm revenue applies to the case where
traction 1s optional and there 1s no minimum food production level
(column F). The optimal objective function value of this model is, how-
ever, only three percent above the comparable value where the animals
are not kept on the farm (column B). Furthermore, the low profitability
of traction actually becomes a loss if farmers are also obliged to
produce the same amount of food grains as in the basic model. In this
case (column G), the maximum attainable farm income falls 8 percent below
the comparable figure in column A, where no steers are kept.

Two overall conclusions arise from these results. First, the
desirability of using animal traction, never very high from an economic
standpoint, declines further with an increasing desire to put a large
portion of holdings under food grains. Second, mixed farming in areas
similar to Tenkodogo, where a cattle-entrusting option exists, does not
present the very profitable new opportunities that would most likely be
necessary to substantially modify current behavior. Since the traditional
entrustment relationship is pervasive in West Africa (Quéant and Rouville,
1969; Miiller, 1967; Horowitz, 1972), the prospects for smallholder mixed

farming programs are somewhat limited in much of the Savannah.

Sensitivity Analysis and the Opportunity Cost of Resourcesl

The sensitivity of results to the specification of the hypothetical
cattle enterprise and the minimum food production level 1is a primary area
of concern. The analysis of the basic model in Table 8 shows that cattle

do not begin to enter the optimal production strategy until the revenue

1The sensitivity of the results in Table 13 to parameter changes
in the model is extensively analyzed in Delgado (1978), chapters 9 and 10,
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from the cattle enterprise increases by at least 38 percent.1 Since the
revenue from this activity constitutes solely the returns to the labor
required to keep the animals on the farm, as opposed to entrusting them,
an increase in the revenue from the enterprise is approximately equiva-
lent to an iqual decrease in labor requirements.2 Therefore, in the
absence of improved weight gains or meat prices, a substantial effort
would be required to reduce the labor input requirements for on-farm
cattle in order for this activity to begin to be as profitable as entrust-
ing the animals, and specializing in crops.

Results clearly demonstrate, furthermore, that the desirability of
keeping cattle on the farm is very sensitive to the returns to millet
farming. The very conservative approach to evaluating crops and the
optimistic method of calculating the returns to livestock combine to
ensure that the results from the basic model are qualitatively correct
for the real world. This conclusion 1s strengthened by the observation
that an 85 percent decrease in the labor requirements for cattle is re-
quired before this activity begins to enter the optimal solution 1if
millet is evaluated at the seasonally high price. In other wcrds, the
labor requirements for two head of stock kept on the farm would have to
be less than one hour per day, in peak periods. This is clearly not the
case 1n Tenkodogo.

Requiring the farmer to produce either millet or cattle increases,

ceterls paribus, the demand for farm resources used most intensively 1in

these activities. Millet uses July and November labor and house land,
with in-village land as a poor substitute for the lacter. Cattle require
adult labor in the cropping season, including July, August, and November.
If a resource 18 in short supply, then an increase ir the demand for this
input will tend io raise the opportunity cost of using one unit of the

resource in question.

1Returns may have to increase substantially more than this amount

in order to cnsure that a feasible (i.e. integer) quantity of animals
are Included (n the optimal solution.

2111(- unfform decrease In fortnlghtly labor requirements that pro-
duces the sawe chianpe In the optimal solutlon to the model as the revenue
fncrease 1s, In fact, stightly less than 38 percent.  Thia (s the result
of an "{ndex number" problem,
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The opportunity cost of one unit of a scarce (fully used) resource
in each of the farm production models is represented by the value of the
dual variable associated with that input in each optimal solution.

Table 14 portrays these values for each one of the models listed in
Table 13. Each line of the table shows how the opportunity cost of a
given resource changes with respect to different assumptions concerning
cattle and food grains.

House land is a scarce resource in the optimal solution to all the
models. The opportunity cost of one hectare of this input is relatively
constant with respect to the minimum production level of millet and
sorghum; this land is used mainly for this purpose under any assumption
concerning minimum production levels. The shadow value of house land
increases with the number of cattle kept on the farm, because the sub-
sequent reallocation of labor in the new optimal solution has the effect
of increasing the share of farm production attributable to the richest
land near the household.

The opportunity cost of in-village land is very sensitive to the
minimum food grain production level. A relatively high level of millet
output requires that this land be fully used. More intensive cultivation
of the fertile house and lowland areas tends to diminish the value of in-
village land, given a f{ixed supply of labor. In a similar vein, the
opportunity cost of lowland is highly dependent upon the household
preference for food grain production. An increase in MINFD tends to de-
crease the shadow value of lowland, particularly if the demand for labor
is tight due to the presence of cattle.

Late August labor is fully used only when cattle are not kept and
farmere cultivate high labor input vegetable and root crops., Under these
circumstances, the opportunity cost of fortnight 8 labor is a decreasing
function of the level of the minimum food prain constraipvc. Late July
labor is not fully used In any of the models represented in Table 13 and 14.
This resource becomes scarce, however, as the level of millet cultivation
exceeds 3 hectares, a figure which should be compared to the average

sample farm allocation of 3.27 hectares of food grains.
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Mid-November labor in fortnight 14 constitutes the greatest bottle-
neck in all the models. The opportunity cost of this resource, which
corresponds to the millet harvest period, increases sharply with the re-
quired minimum production level of food graine. The scarcity of harvest-
time labor is most notable when cattle are kept on the farm and millet is
also cultivated. In the model with optional animal traction and MINFD
set at 2.43 hectares, the opportunity cost of one hour of labor is
estimated at 1,337 CFA in mid-November, and zero for the rest of the year.
This may be compared to an average hourly wage rate of 30 to 40 CFA for

hired rural labor Involved in johs lasting an entire season.

Trade-offs in Production Between Cattle and Food Grains

In 1light of the evident resource use conflicts between cattle and
millet, it is instructive to compute the opportunity cost of two head of
cattle directly in terms of foregone grain output. The result has the
advantage of being independent of prices, since the trade-off between the
two enterprises {s cstablished solely on the basis of requirements for
scarce resourccs.2

The point of departure is the optimal solution to the basic model
of Table 8, reported in column A of Table 13. Land and labor allocations
to all activities, extept those iavolving millet, are fixed in a new
program. Two head of cattle are then forced into the solution set, and
the minimum food grain constraint {s removed. The new optimal solution
to the model Includes, perforce, the two head of cattle and the levels
of non-millet activities previously chosen as optimal. Food grain enter-
prises are diminf{shed by Just enough to free the minimum amount of labor

required to mafntain the two head of cattle.

lAn example would be unskilled labor employed to repair roads
during the 1975-76 ralny ncason, at 250 CFA per seven-hour day,

2Thiu procedure alaso han the disadvantage that o small amount of
Inefflcivncy fn Introduced by the assumpt fon that only tood pratns are
pacrificed In order to produce cattle.  Optimally, the output of other
crops and Hvestock should be tree to vary an well, In order to fdentify
the highest value packape Tavolving two head of cattle,  Ihin (s coasent Lal ly
what occurred Tu the comparison of colmaus A and D ot table 134 Fhe deprec
of fnetftctency Tncurred by the procedure here (o Loney due to the hilph
proportfon of resourced devoted to tood gralneg,
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The results indicate that bush millet cultivation has disappeared
entirely, and that the in-village millet area is reduced (Delgado, 1979,
P. 274). The net effect of keeping the two head of cattle on the farm,
as opposed to entrusting them, is to use the labor previously allocated to
1.21 hectares of millet intercropped with cowpeas. This provides an esti-
mate of the opportunity cost of maintaining two head of cattle on the
farm, 1n terms of food grains. The 50 percent reduction in millet area
would correspond in 1976 to a decrease in household crop production of
approximately 340 kg of m’'llet and 800 kg of cowpeas.1 For the fore-
seeable future, this remains a prohibitive opportunity cost, even allowing

for a large margin of error,.

Critical Assumptions and Applicability of the Results to Other Areas

Similar results are likely to apply to other regions in the West
African Savannah which are characterfzed by the six underlying attri-
butes of the Tenkodogo farming system. These are:  the avallability of
a cattle eatrusting vption, relatively high population density, the
absence of a sultable forage crop, the lack of agro-Industrial by-
products for feedstuffs, the effective abgsence of means to relieve
geasonal labor bottlenecks, and the presence of unfavorable soil and
land tenure conditfons for animal traction. Sedentary stockraising
may be a more attractive option where these attributes are not present.,
In areas without a cattle entrusting option, farmers must look after their
cattle {f they want any returns from livestock, whercas in Tenkodogo
they can still retain parttal beneffts by purchasing animals and leaving
the maintenance problems to the Fulanf, A low population denuity would
reduce the Inclidence of conflicts between crops and IHvestock, thus
reducing the labor requirements for cattle. The availability of
cheaply obtalned feedntuf s would make sntall-fattening feasible, and

thus largely eliminate the need for grazing labor, 1f labor-saving

lwllh a market value In 1976 of approximately twice the amount

added by keeping the anfmala on the farm,
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technology or a supply of cheap seasonal manpower were available to
farmers during July and November, they could expand production of

both crops and livestock. Finally, if landholding consolidation

and cooperative tilling were feasible, then ox plowing would be a more

efficient enterprise,
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POLICY RECOMMENDATIONS

Principal Policy Recommendations for Livestock Intensification in the
Research Area

The principal policy recommendation for areas similar to Tenkodogo
is to use the scarce development funds destined for the direct support
of cattle production Intensification to support the cattle entrusting
system, rather than to encourage stockralsing by sedentary peasants.

The traditional peasant-herder relationship allows the farmer to invest
in cattle at little opportunity cost of resources other than that of

the capital involved. It also offers employment in their chosen occupa-
tion to the Fulani, a factor which should not be neglected. Development
funds should be used for the usual livestock improvement interventions
concerning dry season waterpoints, dips, and other preventive medicine
projects. The key point {s that these funds should be directed to
Fulani herds. It should be pointed out, in the interest of equity,

that this would also benefit necarby peasant farmers, since they own

more than half of the Fulani-managed animals. The neced for these projects
is well-established, regardless of whether cattle are entrusted to
specialized herdsmen or kept by thelr owners.,

The policy actions specifically required in support of the peasant-
herder cattle entrusting system are less well known and therefore require
elaboration here. They concern lowering the special risks of keeping
cattle In a crop-growing area and promoting the socially optimal division
of labor between herdsmen and farmers, The primary risk in managing
cattle in Tenkodogo {8 that of expenalve lawsults from animal-induced
crop damage. Herders are held responsible for these incldents regard-
less of thelr ethnle afffliation or of the ownership of the livestock
{ovolved.  Thils means that they must gpend a great deal of time during
the cropping season keeping the antmats away from bush {lelds.  The
Fulant are even reluctant to take the herds {nto the vitlape In the dry
scason because ol the vegetable and casuava plota which are at 11l befng
culttvated at thiv time,  This discourapes the herder trom the snoclally
benelfoefal practice of prazing the crop stubble and therehy fertilizing

the tields with the anfmal dvopplings. The rink of crop damage prows
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each year as peasant bush fields expand intc zones that were previously
used by the Fulani as grazing areas. There are three policy actions
that would help to reduce this risk, and thus would lower the costs of
livestock production.

First, policy makers should be encouraged to confer with canton
chiefs -~ the traditional arbiters of land use -- and delineate for
range control those areas which are not yet exploited agriculturally,
In Tenkodogo, thege lands can be found on the periphery of the wet
season river valleys. While it is hard for canton chiefs to resist
pPressures on them to allocate more arable land, this form of range
management appears to be the only solutifon for the immediate future.

Second, policy emphasis should be put on the official recognition
of cattle tracks through village cropping arcas. Several customary
routes exist in Oucgucdo, although no agreement exists as to where the
trail side ends and house fields begin. Several cattle paths have been
delineated by the government and used with considerable success along
the major north-south national cattle routes. The trafls consist of
single cement posts spaced approximately 100 meters apart in a line.
Herders are not liable for any damage sustained by crops within fifty
meters on eifther side of the posts, Presumably the village tracks
would have smaller widths.,

Third, the continued viability of the peasant-herder syatem also de-
pends upon sharing the risk of retribution for crop damage between the
cattle managers and proprictors. Volcafc policy makers should be urged
to evolve a judicial code specifically delegating some of the financial
responsibility to the owners of the animals. This action may also serve
to encourage the acceptance of a land use policy among the peasant con-
atituency, since cattle owners would then have the same fntercst as

cattle herdern in avolding expens fve damage sulta,

Policy Recommendatfons for Livestock Intensffication in Arcas Similar to

Tcnkodqgo wlihuut a (nttlu Pntrunllnﬂ_Optlun

In arcas similar to Tenkodogo, but without a cattle entruating option,

the desfrability of keeping more cattle depends upon the alternative usoes



-133-

of labor as well as those of capital. In the current state of the art
in crop raising, increased livestock production appears to offer new oppor-
tunities for expanding rural incomes and export earnings. Policies
designed to favor the cattle enterprise in this context should focus
upon five critical issues: the reduction of the peak season labor
requirements for animals, raising the returns to a given labor commit-
ment, the easing of labor bottlenecks in food grain production, the
abandonment of bush field cultivation in favor of more intensively
cultivated in-village plots, and a decline in the opportunity cost of
peak season labor from an increased confidence in the market to supply
food staples. Each of the above issues will be considered below.

Reducing the labor reguirements for on-farm cattle during peak
periods reduce:d labor conflicts between livestock and crops. It also
raises the opportunity cost of labor in terms of cattle, thus favoring
the diversion of scarce resources to thls enterprise. The specific
actions advocated are the construction of communal fences, the consoli-
dation of land holdings, and extension programs dealing with the care of
animals and the processing of feedstuffs. Stock-proof fences lower
the risks of crop damage from livestock, and, thus, the time required
to supervise the animals., Fences bullt with indigenous materfals and
methods require a great deal of labor for construction, are built
individually around small plots, last only one season, and are not
sufficiently strong to resfst cattle.  The consolidation of land holdings,
which may not be soclally acceptable at the village level, would serve
to reduce the labor requirements for animal traction and fleld super-
vision., Extension programs deallng «ith the care of animals and the
processing of feedstuffs are casential {n an environment where farmers
have no tradition of keeping large stock. The production of forage is
a central {ssue, In that 1t 1y directly linked to the labor time
required to malntain cattle,

In addition to decreaning the labor requirements for cattle,
policies denlgned to Lavor sedentary livestock production need to raise
the return to thin activity., Morce sapecifically, attention should be
devoted to defrayfng the cost of maintalining an ox plow and team. One

possibility would be the encouragement of the rental of equlpment to



-134~

neighbors by the owners. This would defray the cost of the plow and
would be conceptually equivalent to an increase in the returns to on-
farm cattle in the model. Tt should be noted, however, that the model
already assumes that traction equipment i{s costless! Therefore the
resulting increase in returns from leasing would have to be substantial
in order to alter the conclusions for policy purposes,

The reduction of peak labor requirements for food grains permits the
farmer to continue cultivating a fixed areca of millet consistent with his
desire to be self-sufficient in food staples, while transferring labor
to the iifvestock enterprise. This can be achiceved efither through the
reduction of overall labor requirements for a given amount of output,
or through the shifting of {nput to periods where people are free to work

longer hours., The paradoxical result of this is that it i{s the intro-

duction of technology used in food grain cultivation which permits the

expansfon of cattle output.

There are four recommended policy actions with the objective of
relieving labor bottlenccks in millet production. These concern both
the spreading and overall reduction of the labor required to harvest a
gliven amount of prain from a plven fleld. First, efforts need to be made
to facilitate the acquisition by smallholders of existing labor-saving
implements that have an fmpact on harvesting., The donkey cart 18 a
prime example o7 the potential offered by exlsting, but relatively
inaccesstble, technology. Combined with fmproved tracks, these implements
offer the possibility of substantial labor savings In the collection
and spreading of manure, the transport of the grain harveat, and in the
gatherling and carrying of forage materials to the compound.  They also
facilitate the marketing and purchage of millet {n bulk quantities,
Second, {t should be a priority to develop ylebd={nereasing technology
which does not place an added burden on labor resources at peak perlods,
An example vould be new vartettfes of millet which mature carlier,

Third, the cradication of pests that eat millet en the stalk reduces
the urgency fn harvesting the mature pratn,  Fourth, the reinforcement
with statuten of a village-level consennus concerning the dates when
smiall wtock arce permltted to roam freely (n the village would also
decreane the penalty for late harvest, thus spreading tha harveating

labor requirement,
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Increased livestock production by sedentary farmers will also
involve increased competition for land resources. The principal points
of contact between cattle and food grains are the peasant bush fields
of millet, which are expanding into traditional grazing areas as the
fertility of in-village fields declines. One of the first actions
required in order to promote the intensification of cattle output in
Savannah areas, whether by the Fulani or peasant farmers, is control
over the expansion of bush fields.

An administrative decree is not sufficlent to accomplish this
objective, since farmers under present conditions require the extra
land in order to make a subsistence living. Rather, the appropriate
long term policy is to improve the productivity of the peasant farming
system in order to allow existing farms to operate more intensively on
in-village land. Such research could well take a fresh look at the yield,
cost, and labor requirement consequences of using fertilizer on food
grains.

The research results above showed that a decrease in the minimum
amount of land that farmers are willing to plant with food grains will
tend to favor the optimality of production strategies in general, and
that of keeping cattle on the farm in particular. Village food grain
storage facilities help to reduce storage losses and the risk of running
short of millet during the rainy scason. In the long run, improved feeder
roads, transportation equipment, and regional storage facilities should
make reliance upon the market to supply food grains less rickv. It
would then be a realistic possibility to rely upon the exchange of
livestock for food grains at the harvest. This should encourage the
expansion of sedentary cattle-raising, if it is in fact more profitable
than crop cultivation.

The overall conclusion of the Tenkodogo field study supports the
view that traditional smallholders usually have solid economic reasons
for their behavior. Accordingly, development policy needs to look
carefully at what Is in the interest of the individual farmer. The
costs and beneflts of sedentary livestock production include the incidence
of this activity upon other farm enterprises. The successful introduction
of village cattleralsing into a farming system that has hitherto not

engaged in this enterprise requires an Jintegrated approach to the farming
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system itself. In the absence of attention to critical points of
resource allocation and the availability of food grains, it seems
unlikely that sedentary farmer cattle production schemes will have

much chance of success in Tenkodogo. While this is clearly the case in
similar areas that have a cattle entrusting system, the caveat concerning
food grains is also likely to hold for other places in the West African
Savannah which have the same environmental characteristics and farming

system as the research site.
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CHAPTER 3

THE ECONOMICS OF CATTLE AND MEAT MARKETING IN IVORY COAST -
A SUMMARY :

by John Staatz
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responded to the losses of livestock suffered during the drought by
creating new organizations to coordinate livestock policy and designing new
programs aimed at changing the way in which livestock and meat traditionally
had been produced and marketed. On the production side, planners tried

to encourage regional stratification of livestock, particularly cattle pro-
duction. Arid Sahelian zones were to be used as breeding areas, with
growing out occurring in more humid zones, and final fattening taking

place near terminal markets or export zone abattoirs (22, p.i). On the
marketing side, livestock markets were rebuilt and equipped with cattle
scales and other materiel; modern abattoirs were constructed in the Sahelian
states, with the poal of exporting chilled meat to the coastal states; qovern~
ments encouraged merchants to truck rather than trek their livestock to
market, in order to reduce weight losses during shipment and crop

damage by trade herds; and inter-African organizations called for wide-
spread reorganization of the professions engaged in livestock and meat
marketing. (Sce, for example, 5.)

In addition to the drought, changes in the world beef market during
the mid 19708 had a strong impact on cattle and meat marketing in West
Africa, particularly {n the coastal states. Traditional meat exporting
countries, such as Argentina, faced with Increased stocks of meat in 1975,
began prospecting for new markets, Including West Africa. In 1975
Ivory Coast was faced with a shortage of livestock and meat from its tra-
ditional supplicrs, the Sa.elian countries, and therefore began {mporting
large amounts of frozen beef from overseas. As a result, the share of the
Lvorian beef supply made up by iwports from non-West African countries
grew from 0.3 percent in 1974 to 37.6 percent in 1976,

This study was conducted in order to analyze these recent changes
in the Ivorian market for cattle and meat and to {dentify constraints
to cxpansion of the cattle and meat trades. The study involved analysis
of data already collected by apencies of the Ivorian government, as well
as collection and analysis of additfonal data in Abidjan and Bouaké, The
rescarch In Ivory Coast upon which this study fs bascd took place between
March 1976 and July 1977. The major findings of the study are presented
below fn deven wectfons, The {irst section examines the recent evolution

of Ivory Coast's red meat supply, showing the changes that occurred from
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1970 through 1976 in domestic livestock production and in imports of live-
stock and meat. The second section looks at the current organization and
functioning of cattle and meat markets in Ivory Coast and discusses whether
the current market organization represents a constraint to expansion of the
trade. The third section examines the need for improved physical infra-
structure for cattle and meat marketing in Ivory Coast. The fourth section
describes the problems and costs of transporting cattle in Ivory Coast and
discusses the implications of these costs for transportation policy. The
fifth section examines the conditions under which it would become more
profitable to slaughter cattle in the north (near where they are produced)
and ship their carcasses south than to ship the cattle south for slaughter,
as is currently done. The sixth section examines variations in cattle and
meat prices in Abidjan and Bouaké during 1976-77 and uses these price var-
lations to draw inferences about the nature of the demand for cattle and
meat in Ivory Coast; the section then discusses the Imptications of this
pattern of demand for cattle fattening projects in the north. Finally,

the seventh scction summarizes the major conclusions of the study and makes
policy recommendations aimed at improving cattle and meat marketing in

Ivory Coast.

THE RECENT EVOLUTION OF IVORY COAST'S RED MEAT SUPPLX1

The meat Ivory Coast consumes comes from three sources: domestic
production, imports of live animals from the Sahelian countries, and imports
of chilled and frozen meat. Through 1974, i{mports of live animals,
especially cattle, were by far the most important source of supply. SEDES
figures (24, pp. 439-41, 450-52) {ndicate that in 1970 imports of live

animala provided 73 perecent of Ivory Coast's total red meat supply and 84

]Thc recent evolution of the Ivorian market for red meat and its
outlook througn 1985 {s discussed in detail In a forthcoming report by the
author. This report, to be published in 1979, {4 part of a larger study
on liveatock and meat marketing In the "central corridor" of West Africa,
befng conducted by the Univeraity of Michigan's Center for Research on
Economic Development for the Unfted States Agency for International Develop-
ment (Contract REDSO/WA 77-105),
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percent of its beef supply. Domestic production accounted for 23 percent
of the red meat supply and 12 percent of the beef supply, while imports of
chilled and frozen meat made up the remaining 4 percent of the red meat
supply and 4 percent of the beef supply. Beef was the most widely consumed
red meat in the country, accounting for 75 percent of total consumption,
Goat meat and mutton made up 20 percent, and pork accounted for the
remaining 5 percent.

Figures presented below indicate that the pattern of consumption in
1976 was about the same as in 1970. The pattern of supply, however, had
changed radically. 1In 1976, imports of livestock from the Sahelian
countries accounted for only 45 percent of the Ivorian red meat supply.
Domest{c production made up 26 pereert of the total supply, and imports
of chilled and frozen meat accounted for 29 percent. Obviously, the
Ivorian market for meat changed considerably petween 1970 and 1976, as

the figures presented below domonstrate.

Domestic Livestock Production

Table 1 shows the small role that livestock production, and particu-
larly cattle production, play in the Ivorian economy. In 1974, total live-
stock production accounted for only 2.5 percent of Ivory Coast's GDP,
with 1.0 percent of this being attributable to red meat production and
merely 0.4 percent to cattle productfon. In contrast, agriculture contri-
buted 28.9 percent of the GDP in 1974 (11, p. B4). For health and economic
reasons, there s little tradition of cattle raising fn [vory Coast, and
the country has met fts meat requirements (especially [ts beef requirement)
by fmporting live animals from the Sahelian countries,as stated in the

introductinn.l

1
‘Becnuse of the many livestock diacases endemic in the country (e.g.,

trypanosomfasis, contagfous bovine pleuro-pneumonia) and the humid climate
of the nouthern half of the country, Ivory Coast has had n comparative
advantage in cxport crop production over Hventock productfon. The
country han found {t cheaper to produce and nell export crops and use the
receipta to fmport fts meat from {ta northern nefphbors (largely in the
form of live anfmala) than to produce the meat ftuelf,
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TABLE 1

ESTIMATED VALUE OF LIVESTOCK PRODUCTION IN IVORY COAST IN 1974
(in millions of CFA F)

Eggs,Milk
Cattle Sheep/Goats Swine Poultry Hides,etc. Total
Value 1,560 1,447 1,207 5,260 753 10,227
Percent of GDP 0.4 0.3 0.3 1.3 0.2 2.5

SOURCE: République de C3te d'Ivoire, Ministare du Plan,
La Cote d'Ivoire en chiffres, 84, 149.

Domestic Beef Production.-- Two species of cattle are raised in Ivory

Coast -- zebus, or humped cattle (varieties of the species Bos indicus),
and taurins, or humpless cattle (varieties of the species Bos taurus).
Zebus, which numbered about 115,000 head in 1976, are highly susceptible
to trypanosomiasis and other diseeses endemic {n the humid reglons of
Ivory Coast. They are therefore raised exclusively iIn the dryer savanna
areas of the north., Taurins raised in Ivory Coast have some resistance to
trypanosomiasis and are found throughout the country, although they, too,
are concentrated {n the north. Three distinct breeds of tauring are
raised in Ivory Coast. Baoulés, a type of West African shorthorn, are

by far the most numerous, accounting for about 300,000 head. N'dama's,

a slightly larger breed, number between 40,000 and 60,000 head, and are
concentrated in the northwest of the country, around Odienné. Lagune
cattle account for only about 4,500 head. They are extremely small, highly
diseasec resistant cattle found along the coast.

Table 2 presents estimates of Ivory Coast's domestic beef production
from 1970 through 1976.l Table 2 shown that domestic beef production grew
from 4,700 tons fn 1970 to 6,923 tons in 1976, an {ncrease of 46 percent,
or approximntely 6.5 percent per year. One reason for thin raptd growth

wag that many Fulan{ herders moved their animals tnto Ivory Coast during

anr discuncion of the data upon which Table 2 {a baned, poe 27,
Chapter 1,



TABLE 2

ESTIMATE OF IVORIAN DOMESTIC BEEF PRODUCTION: 1970-76 (tons)

a Ooff<take Number Ave. Carcass | Meat Production | Edible Offalg) Total
Year Cattle Population Rate Slaughtered Weight (tons) (tons) (tons)
Taurins
1970 289,000 102 28,900 100 kg. 2,890.0 722.5 3,612.5
1971 297,600 " 29,760 " 2,976.0 744.0 3,720.0
1972 306,600 " 30,660 " 3,066.0 766.5 3,832.5
1973 315,800 " 31,580 " 3,158.0 789.5 3,947.5
1974 325,200 " 32,520 " 3,252.0 813.0 4,065.0
1975 335,000 b 33,500 » 3,350.0 837.5 4,187.5
1976 345,00C b 34,500 " 3,450.0 862.5 4,312.5
Zabus
1970 50,000 122 6,000 145 kg. 870.0 217.5 1,087.5
1971 70,000 b 8,400 b 1,218.0 304.5 1,522.5
1972 77,000 " 9,240 " 1,339.8 335.0 1,674.8
1973 85,000 hid 10,200 " 1,479.0 369.8 1,848.8
1974 105,000 " 12,600 " 1,827.0 456.8 2,283.8
1975 115,000 " 13,800 " 2,001.0 500.3 2,501.3
1976 120,000 b 14,400 " 2,088.0 522.0 2,610.0
Total Productiom
1970 339,000 34,900 3,760.0 940.0 4,700.0
1971 367,600 38,160 4,194.0 1,048.5 5,242.5
1972 383,600 39,900 4,405.8 1,101.5 5,507.3
1973 400,800 41,780 4,637.0 1,159.3 5,796.3
1974 430,200 45,120 5,079.0 1,2¢65.8 6,348.8
1975 450,000 47,300 5,351.0 1,327.8 6,688.8
1976 465,000 48,900 5,538.0 1,364.5 6,922.5
BOTES: Based on data from République de C3te~d’Ivoire, Ministére de la Production Animale,

assumptions:
a Cattle population:

axd the following

1) Taurins: Based on a population of 335,000 in 1975 and a 3 percent annual growth rate
2) Zebus: Figures provided by Ministry of Animal Production

b Edible offals estimated at 25 percent of carcass weight,

Eatimates of carcass weights and off-take rates provided by the Ministére de la Production Animale.

-6Y1-
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the early 1970s to avoid the drought farther north in Mali and Upper
Volta. Between 1970 and 1976, the number of zebus in Ivory Coast increased

by 140 percent.

Domestic Production of Small Ruminants.-- No solid statistics exist

on the number of small ruminants in Ivory Coast. Estimates run from 1.3
million (16), to 1.8 million (15, p. 14). The Planning Ministry estimated
there were 1,000,000 sheep and 760,000 goats in the country in 1975, with

sheep producing 3,500 tons of meat and edible offals and goats
producing 2,000 tons (12). Lacking more accurate statistics, the figures
of the Planning Ministry are used in this report.

Domestic Pork Production.-- Pork production in Ivory Coast takes

place both in villages and in a few moaarn pig farms. The official esti-
mate of pork production in 1975 was 5,000 tons, of which 3,600 tons came
from traditional village production, and 1,400 tons came from modern pig
farms. In contrast to other types of red meat, Ivory Coast 1s largely
self-sufficient in pork, producing 98 percent of its domestic consumption
(12, Tables 6, 10).

Game.-- In addition to the red meat production just mentioned, offi-
clals estimated the production of game, snails, and other viande de brousse
equaled 16,000 tons in 1975 (12, Table 10). One must regard this figure

with caution, however, as there are practically no data on which to base

such an estimate.

Domestic Production: A Summary.-- Table 3 summarizes Ivory Coast's

domestic red meat production in 1975. In 1975 Ivory Coast produced about
17,000 tons of red meat, excluding game, out of a total domestic consump-

tion (excluding game) of roughly 53,000 tons.
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from 67 percent to 24 percent.1 Much of the recorded increase in Malian
exports was probably due to the 1ifting of Malian exchange controls in

1967 and the reduction in the Malian export tax on cattle in 1969 (28,

P- 9). The growth of Malian exports was also tied to the growth of Ivorian
cities such as Daloa, Yamoussoukro, San Pedro, and Bouaké, whose meat
supply is met by Malian animals transported south on hoof.

In 1971, total recorded imports fell by almost 23,000 head, reflect-
ing the impact of the drought in the Sahel. Faced with increased mortality,
Sahelian herders appare -ly held back animals and tried to maintain their
herds. This was followed in 1972 through 1974 by a destocking of herds as
the drought became more severe, and herders were obliged to sell even young
males and cows to meet their cash needs. This destocking of northern herds
is reflected in increased cattle imports into Ivory Coast during 1972-1973,
particularly by a sharp increase in imports from Mauritania, where the effects
of the drought were severe. The high level of cattle imports into Ivory
Coast from Mali during the period 1970-74 was also a by-product of the decline
in the Ghanaian market for beef, which resulted from economic instability
and the reorganization of the cattle trade in Ghana. Many of the cattle
that '"normally" would have been exported to Ghana ended up in Ivory Coast
during this period.

In 1974, total recorded cattle imports into Ivory Coast fell by
30,000 head from the previous year. The decline in recorded
imports continued at an accelerating rate in 1975, Imports fell in 1975
not only because the marketable surplus of animals in the Sahelian coun-
tries was reduced by the drought and the subsequent destocking of herds
in 1972-74, but also because Mall and Nigei. closed their borders to live-
stock exports during part of the year. This did not cut off the trade
completely, but it certainly reduced it. Imports were also reduced be-
caugse of the host{lities between Upper Volta and Mali, which essentially
ended the transit of Malian animals through Upper Volta along the route

]Pnrt of the apparent growth in the Malian share of the market
probably reflected an improvement in the statisticse gathered along the
Mali-Ivory Coast border,
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Mopti—San-Bobo-Dioulasso-Ouangolodougou (Ivory Coast). In response to
this drop in total cattle imports, the Ivorian government, through its
state-owned company AGRIPAC, began importing large amounts of frozen
meat, mainly from Europe, in September 1975.

The decline in recorded imports continued in 1976, falling to 112,314
head. Imports continued to fall in 1976 for two reasons., First, the
effects of the drought continued to be felt. (Many of the young animals
that died in 1969-72 normally would have been marke.ed in 1976.) Secondly,
part of Ivory Coast's "normal" supply of cattle, varticularly from Upper
Volta, apparently was diverted tcward more profitable markets in Niger
aﬁd Nigeria. The high prices offered in Niger stemmed from two causes:
the Nigerien herd reconstitution rrogram, which resulted in high prices
being offered for young animals, especially heifers; and the strong
demand for slaughter animals in Nigeria.l Many Voltaic cattle merchants
abandoned the Abidjan market in 1976 to sell their animals at Téra, on
the border between Niger and Upper Volta. It thus appears that the
Ivorian government's policy of Importing large amounts of cheap frozen
meat in order to hold down m:at prices in the major retail markets had
the effect of diverting part of the traditional supply of slaughter
animals, particularly from Upper Volta, to more profitable markets else-

2
where.

Imports of Sheep and Goats.-- Table 5 presents officially recorded

imports of sheep and goats from 1965 through 1976. 1In general, the
pattern of small ruminant Imports was the same as that for cattle.

Recorded imports more than doubled between 1965 and 1970, declined slightly

IBecnusc the port of Lagos was blocked throughout 1976, Nigeria was
not able to adopt the Ivorian expedient of importing large quantitlies of
frozen meat by seca in order to hold down retail meat prices. As a result,
prices for cattle In Lagos reportedly rose to approximately 300 CFA F per
kg. livewelpht near the end of 1976, compared to roughly 210 CFA F per kg.
Hvewelght In Abtdjan (10).

zMnny Voltalc cattle merchants complalned to the {nvestigator that
the Abldjan market had been "ruined" by frozen meat {mports,


http:marke.ed

TABLE D

OFFICIALLY RECORDED IMPORTS OF SHEEP AND COATS INTO IVORY COAST: 1965-76

Mali Mayritania Upper Volta Niger Totsl

Year Sumber Percent Number Percent Number Percent Nuaber Percent Rumber Percent®

1965 39,922 28,1 4,936 3.5 86,347 60.8 10,780 7.6 141,965 100.0

1944 18,875 10.4 107,072 59.1 55,311 30.5 . _ 181,258 100.0

1967 -_— — -— - — _— -— -_— 180,517 100.0

1968 27,605 12.3 15,568 6.9 182,015 80.8 _— - 225,188 160.0

1969 09,503 32.0 29,928  10.7 159,92  57.4° Y b 279,360 100.0

1970 122,673 39.6 36,135 11.7 128,490 41.5 2,104 7.1 309,402 100.0

1971 _— -— -— -— -_ -— -— -— 303,479 100.0

1972 - — — - - - — -— 394,044° 100.0

1873 147,295 3.5 23,991 5.6 241,137 56.5 14,636 3.4 427,059 100.0 ','_,
1924 165,719 42.9 29,919 7.8 187,804 48.7 2,397 0.6 385,830 100.0 t?'l
1375 96,005 27.2 2,811 0.8 253,517 71.9 309 0.1 352,642 100.0

1376 130,78 43.5 167,264 55.7 2,263 0.8 300,305 100.0

SOTRCES: Répubiigque de (Ste-d'lIwoire, Ministire de la Production Animale, unpublished data; République de COte-
4'Ivoire, Mizistire de 1'Economie et des Tinances, Direction de la Statistique, Situation économigue de la Céte-d'Ivoire,
variocs issuew and SEDES, Recewil statistigue de la production snimale, study done for République Francaise, Ministére de
la Coopération  (Paris: 1975), p. 4S.

WITES :
— K-t avalladle
-— Rone cor megligible

The Ivirias Misisiry of Animal Production accepts the figures published in the Receuil statistigue de la productiom
Mmingle as tre cffirial {igures for the years prior to 1972. These figures differ in some years from the figures reported
by the Veterisary Service and published in Situationm économique de la Cote-d'Ivoire. In years where there are large
differences “arween (e Veterinary Service's statistics and the SEDES figures, the latter are used. Figures for the
vears 1373-7¢ are from unpablished data of the Mipistry of Animal Productiom.

Totzls may differ slightly from sum cf subtotals due to rounding.
igeres for Kiger included in thwe figures fcr Upper Volta.
Llnzmlky revised figure, differs from figure previously published by Ministry of Animal Productiom.
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from 1970 to 1971, increased sharply in 1972 and 1973, and then declined
markedly from 1973 through 1976.l It appears that the same forces that
affected cattle imports influenced sheep and goat imports. Rapidly

rising incomes in the period 1965-1970 stimulated demand for meat, and
imports grew. The effects of the drought started to be felt in 1971,
resulting in a slight reduction of imports in that year, followed by a
massive destocking of herds in 1972 and 1973. This destocking boosted
imports into Ivory Coast during these two years, but was followed by a
decline in recorded imports from 1973 through 1976, as the number of
animals available for sale from the Sahelian countries dropped as a re-
sult of the destocking. Recorded imports of sheep and goats fell pro-
portionately less than did recorded cattle {mports, however, declining

by roughly 30 percent from 1973 to 1976, compared with a 50 percent drop
in recorded cattle imports during the same period. 1Tn 1976, recorded
sheep and goat {mports stood at the same level as in 1970, whereas re~
corded cattle Imports were considerably below their 1970 levels. Sheep
and goat {imports suffered less direct competition from frozen meat imports
than did cattle tmports, as the bulk of the frozen meat {mported was beef,
and practically no frozen mutton or goat meat was sold on the traditional

African market.2

Tonnage of Meat Imported on the Hoof.-- The destocking of cattle

herds in the Sahelfan countries during the period 1972-76 resulted in a
change in the composition by smex of cattle herds imported for aslaughter

At el B W i e <o -

1Thc offfclal Ivortan statisticas on fmports of umall ruminants, at
least from Upper Volta, appear less accurate than those for cattle, how-
ever. For four of the five years for which comparable data are avail-
able (1970 and 19713-76), Ivorian Import atati{stics show an average of 20
percent fewer Voltafe small ruminanta arriving In Ivory Coast than the
Voltale ffpures Indfeate left that country for Ivory Coast, The Voltafc
figurcen, however, ahow the same pattern of fluctuatlonn as the Ivorlan
statfut fen,

}f;;a Pen ol sheep and goatn may have been attected fudivect | y It con-
famers shifted from mutton to beel connumptlon an relatively foexpennive
frozen beel became avatlable.  Thin probabtly Jdtd nat happen very much,
Many ot the sheep sold tn Ivor y Connt are nlaaphtered tor certenonial occa-
slons. o thege clreumutancen, consamerns do not conntder beef an accept -
able wabntftute for matton,
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in Ivory Coast. As the drought reduced herd sizes in the north, cattle
owners were forced to sell even females and young males to meet their

cash needs. As a result, the average carcass welght of cattle slaughtered
in Abidjan fell from 151 kg in 1970 to 138 kg in 1976.1 The carcass
welghts of small ruminants may also have fallen during this period, but
data are unavailable to confirm this. Therefore, in the following calcu-
lations, a constant carcass weight of 17 kg is assumed for small ruminants,
(This weight is taken from 23, p. 117.)

Table 6 presents the estimated tonnage of beef and small ruminant
meat imported into Ivory Coast from 1970 through 1976, based on the data
presented 1n Tables 4 and 5 and the average carcass weights mentioned
above. Table 6 shows that the total tonnage of beef imported on the hoof
fell by nearly half between 1970 and 1976, from 37,448 tons to 20,076
tons. A small part of this decline was offset by an increase In domestic
production resulting from Fulani cattlemen moving thelr herds south into
Ivory Coast to escape the drought, but most of [t was not met by a cor-
responding increase in other fresh beef supplies. The result was a de-
creasing total and per capita fresh beef supply throughout this period.
Table 6 also shows that the tonnage of meat represented by recorded small
ruminant Imports rose from roughly 6,000 tons In 1970 to 8,300 tons in
1973, then fell to less than 6,000 tons In 1976, The Ivorian Planning
Ministry (12, Table 10) estimates that imports were somewhat higher than
indicated in Table 6, roughly 6,800 tons in 1970 and 8,000 tons in 1975,
Examination of Voltale export statistics (sce p. 156, footnote 1) supports
the view that the official Ivorfan statistics underestimate the number
of small ruminants {mported. The tonnage of mutton and gont meat imported
on the hoof In 1976 was probably closer to 7,000 tons than the 5,900 tons

indicated In Table 6.

Imports of Chilled and Frozen Meat

In addftfon to domestic production and imports of live animals, im-

porta of chilled and frozen meat are the othor main source of meat wupply

lSvn 27, pp. 15-18 for detatls of how these avarage carcass weighta
ware cnt fmated,
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for Ivory Coast. Until 1975, these imports represented a modest volume
and were destined almost exclusively for a high-income, largely expatriate
clientele in Abidjan. In 1975, however, the pattern completely changed,
with large amounts of imported frozen meat (mainly beef) being sold on

the traditional African market. Table 7 shows how the volume and sources
of supply of Ivory Coast's imports of chilled and frozen meat changed

from 1960 through 1976.%

From 1960 to 1970 recorded imports of chilled and frozen red meat
increased from about 500 tons to 2,000 tons per year. Between 60 and
75 percent of this meat was beef, depending on the year, and the bulk
of 1t came from Upper Volta. Recorded imports of chilled and frozen
meat declined from 1970 through 1974, reflecting the ending of chilled
meat shipments from Mali, Ivory Coast's increasing self-sufficiency in
pork production, and a decline in the quality of refrigerated rail trans-
port between Upper Volta and Abidjan.

The decline in chilled frozen meat imports continued through the
first half of 1975. The abrupt drop in live animal imports in 1975
reduced the total meat supply on the market, and, in order to check the
resulting price rise, the Ivorian government began importing surplus
frozen meat from Europe. In one year, recorded imports jumped from
1,473 tons to 6,329 tons. 1In 1976, recorded imports increased even more
rapidly, reaching 17,030 tons, much of it from South America. Almost
all this new frozen meat was beef; as a result, beefl accounted for over
97 percent of the imports in 1976, compared with 81 percent in the 1971~
74 period.

In contrast to previous years, the bulk of the chilled and frozen
meat Imported In 1975 and 1976 was destined for the traditional African
market, not a high-income clientele. This meat was sold on the tradi-
tional market (with bones) for between 50 to 100 CFA F less per kg than
locally slaughtered meat, which sold in 1976 in Abidjan for 350 to 400
CFA ¥ per kg.

ll?ox- a breakdown of imports by type of meat, see 27, p. 36.
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FZCORDED IMPORTS OF CHILLED AMD FROZEN R¥D MFAT BY COUNTRY OF ORIGIN:

1960-76 (tons)

Malg Cpper Volts Niger e mtrtes | AL e Burope South America Total®
YeaT [ fons Pervent | Tons Percent|Toms Percent| Tons Percent Tons Percent | Tons Percent Tons Percent Tons Percent
1% 77 146 %0 49.2 42 80 _ 379 71.8 149 28.2 . $28 100.0
1961 471 360 119 2005 650 74.5 223 25.5 - 873 100.0
1962 _ 2 701 186 167 968 86.8 147 13.2 - 1,115 100.0
19%3 95 6.4 910 6.9 270 181  ___ 1,215 85.3 219 14.7 Y 1.4% 100.0
1964 181 11.3 979 61.0 220 13.7 ___ 1,380 86.0 225 14.0 . 1,605 100.0
1945 167 10.7 %60 61.3 236 15.1  ___ 1,33 87.0 203 13.0 - 1,567 300.0
196 309 16.2 935 48.9 473 24.8 —_— 1,717 90.9 194 10.1 —_— 1,911 100.0
1967 57 3.0 1,317 68.5 363 18.9 1737 90.3 188 9.7 - 1,926 100.0
1968 95 4.8 1,304 65.9 418 21.1 — 1,817 91.9 160 8.1 — 1,978 100.0
196% 179 2.0 1,232 61.7 406  20.3 —_— 1,817 90.9 181 9.1 — 1,998 100.0
197¢ 153 7.6 1,176 5A.8 A87 24.3 — 1,816 90.7 186 9.3 —_— 2,001 100.0
1970 1,326 721 340 185 1,666 90.6 173 9.4 _— 1,839 100.0
172 _ 1,065 71.3 234 15.7 —_— 1,299 87.0 194 13.0 —_— 1,494 100.0
1913 915 70.7 1% 15.0 ___ 1,109 85.7 185 14.3 - 1,294 100.0
96 1,078 73.2 187  12.7 8 0.5 1,27) B86.4 199 13.5 — 1,473 100.0
197 ___ 591 9.3 217 b.4 891 14.1 1,759 27.8 3,920 63.0 580 9.2 6,329 100.0
1976 I 247 1.5 162 1.0 896 5.3 1,305 7.7 2,669 15.7 13,056 76.7 17,030 100.0

SOCRCE: République de CSte—d'lvoire, Ministére de la Production Animale, unpubli_hed data.

fotals axy differ alightly from sum of subtotals doe to round ing.

-091-
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The large imports of frozen meat were initially a reaction to and
not the cause of the decline in live animal imports in 1975. Imports
of live animuls fell sharply in mid-1975 and it was not until September
that the massive frozen meat imports began. Once started, however, the
sales of cheap frozen meat had the effect of checking the nrice increase
of fresh meat and, as mentioned above, may have served to reduce live
animal imports, particularly from Upper Volta.

Not only did the quantities of frozen and chilled meat imported in-
crease tremendously between 1974 and 197635  the pattern of supply com=-
pletely changed, as well. Up until 1975, the Sahelian countries usually
accounted for between 85 and 90 percent of Ivory Coast's recorded frozen
and chilled meat imports, with Europe (mainly France) making up the rest.
In 1975, however, large imports arrived from Europe, non-Sahelian Africa,
and, for the first time, South America. In one yecar, the combined mar-
ket share of Malil, Upper Volta, and Niger fell from 85.9 percent to 13.7
percent, and by 1976 it represented only 2,5 percent of total recorded
meat imports.

Non-African suppliers entered the Ivorian meat market in 1975 for
two reasons. Meat prices In Ivory Coast vose sharply in 1975 because
of the shortage of local slaughter animals, thus making Ivory Coast a
more attractive market to overscas meat suppliers. More Importantly,
the world's traditional meat-exporting countrles, vspecially Argentina,
were faced with increased stocks of meat in 1975 and fewer markets in
which to sell. These countries had expanded their beef production in
the early 1970s {n response to rising consumer i{ncomes in most developed
countries. With the economic slowdown and risc (n grain prices in 1973,
however, most meat importing countrics {mposed {mport restrictions on
beef In order to protect domestle producers. This left the meat-exporting
countries with large stocks of unsold meat, forcing them to seek out new
markets, including West Africa, Ivory Coast was thus able to find very
inexpensfve frozen beef on the world market just at the time when its
traditional beef supplicers, the Sahelian countries, were unnble to meet
its demand for beef. World meat priceas began to rise {n late 1976, howe

ever, and it 1is unlikely that in the next five to ten yecars lvory Coast
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will be able to rely on the world market to the degree it did in 1976

without incurring a large outflow of foreign exchange.

The Ivorian Red Meat Supply: A Summary

Table 8 summarizes the statistics on the Ivorian red meat supply in
1976; 1t shows that beef is by far the most widely consumed red
meat in Ivory Coast, accounting for nearly three-fourths of the total
supply. 1In 1976, mat from small ruminants made up 18 percent of the
total, and pork accounted for 9 percent. The bulk of the meat supply
18 Imported. Domestic production accounted for only 26 percent of total
red meat consumption in 1976, while imports of live animals from the
Sahellan countries supplied about 45 percent:  dmports of frozen and
chilled meat accounted for the remaining 29 percent.

Table 9 presents changes {n the Ivorian beef supply in recent years.
The table shows that while the total quantf{ty of beef consumed was the
same in 1970 and 1976 (approximately 43,600 tong), the pattern of supply
changed considerably between these two years. The share of the total
supply met by domestic pr Juction increased fradually from 11 peicent to
16 percent over the perfod. The major change, however, was the large
increase in the relative share of frozen and chilled meat fmports. From
supplying an average of 3 percent of the total beef supply during the
period 1970-74, chilled and frozen beef fmports {ncreased to 16 percent
of the total supply fn 1975 and 38 percent in 1976, The proportion of
the total supply met by live animal imports from the Sahelian countries
fell from 84 percent in the 1970-74 period to 66 percent in '975 and 46
percent (n 1976,

The masilve Inereane fn frozen meat Imports in 197% and 1976 repre-
gented the opendng of the fvorfan market to non-Wenst African mupplierns.
Untdt 1979, 99,7 percent of the Tvarian beof supply wan met by domest{c
productton and feporty of Hventock and meat {rom nedphboring Saheltan
countiden, By 1976, however, 37,6 poreent of the total nupply came from

outalde the Weat Afvican repgton: 29,4 percent from South America, 6,2



TABLE 8

ESTIMATED IVORIAN RED MEAT SUPPLY IN 1976
(tons of meat and edible offals)

T £ ™ Domestic Production Imports: Live Animals Imports: Meat Total
ype ol Heat Tons Percent Tons Percent Tons Percent Tons Percent

Beef 6,923 11.6 20,076 33.6 16,611 27.8 43,610 73.0
Mutton/Goat Meat 3,600% 6.0 7,000° 11.7 339 0.6 10,939  18.3
Pork 5,150 8.6 - — 47 0.1 5,197 8.7
Yorse - - -— -_— 33 - 33 -

: AN

Total 15,673 26.2 27,076 45.3 17,030 28.5 59,779 100.0 3

1

SOURCES: Tables 3, 6, 7 and text.
%pomestic goat, mutton, and pork production estimated at three percent above their 1975 levels.

b . . . .
Author's estimate based on examination of statistics from exporting countries (see p-157).



THE IVORIAK BEEF SUPPLY:

TABLE 9

1970-76 (TONS OF MEAT AND EDIBLE OFFALS)

Imports Domestic Production Total?®
Fresh, Chilled, and

Live Animals Frozen Meat Total Imports Tons Percent Tons Percent
Year Tons Percent Tons Percent Tons Percent
1970 37,448 85.8 1,477 3.4 38,925 89.2 4,700 10.8 43,625 100.0
1971 32,761 83.1 1,405 3.6 34,166 86.7 5,243 13.3 39,409 100.0
1972 37,715 84.9 1,205 2.7 38,920 87.6 5,507 12.4 44,426 100.0
1¢°3 38,909 85.0 1,077 2.3 39,986 87.3 5,796 12.7 45,782 100.0
1974 33,885 81.7 1,243 3.0 35,128 854.7 6,349 15.3 41,477 100.0
1975 24,317 65.5 6,093 16.4 30,410 82.0 6,689 18.0 37,100 100.0
1976 20,076 46.0 16,611 38.1 36,687 84.1 6,923 15.9 43,610 100.0

SOCRCES: Tables 2,6, and 7.
%Totals may differ slightly from sum of subtotals due to rounding.

=-%91-
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percent from Europe, and 2.0 percent from Southern and East Africa. The
total recorded amount of non-West African meat imported in 1976 equaled
16,424 tons. This was the equivalent of roughly 91,880 head of Sahelain
cattle.1

The Ivorian market for cattle and beef thus changed radically be-
tween 1974 and 1976. Meat imports from Latin America and Europe began
to play an important role in supplying Ivory Coast with meat, and the
Sahelian states faced the spectre of having to compete with non-West
African meat exporters for a share of the Ivorian market. Ivory Coast
itself was trying to increase domestic livestock production during this
period in order to reduce the country's reliance on livestock and meat
imports from all sources. Within the context of this changing supply
pattern, the question of the eificiency of the traditional cattle and
meat marketing system became especially important. Was inefficiency in
the traditional marketing system partly to blame for the Sahelian coun-
tries' declining share of the Ivorlan market? Did exploitative livestock
traders offer extremely low prices to Ivorian cattle producers, thus dis-
couraging domestic production? Could the traditional marketing system
adapt to the new supply conditions, or were new marketing structures
needed? The micro-economic-level research described in the following

sections of this paper was almed at answering these questions.

MARKET ORGANIZATION; A CONSTRAINT TO DEVELOPMENT?

Many government officials and foreign advisors in West Africa believe
that the traditional organization of cattle and meat marketing prevents
efficient market operation. Three problems are alleged to exist: 1) that
a large number of the market participants, particularly intermediaries,
provides nouseful services to buyers or sellers and are unnecessary ''para-
sites" on the system; 2) that traders and intermediaries sometimes con-

spire to restrict the number of animals sold, thus artificially raising

anBCd on an average ca.casn welght of 143 kg plus edible offals
equal to 25 percent of carcass weight. (See Table 6.)
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prices; 3) that many market participants, particularly butchers, lack
the basic business skills needed for expansion of the trade. Most West
African governments have called for reorganization of the cattle trade
in recent years. For example, the Entente states (Ivory Co. st, Togo,
Benin, Niger, and Upper Volta) have signed agreements (5) aimed at guar-
anteeing more state control over the trade. Ghana has gone even further,
replacing the traditional marketing system with a state monopoly.

This study examined the need for market reorganization by looking
at the structure, conduct, and performance of the current marketing
system. Market structure was evaluated by measuring the degree of buyer
and seller concentration in the Abidjan and Bouaké markets. Market con-
duct was examined by studying the roles played by different agents in the
marketing system and by examining the incidence of collusion. Market
performance was judged by examining the net margins of butchers and traders.
The research showed that the traditional marketing system is fairly com-
petitive. Market concentration among both buyers and sellers is, in most
instances, low enough to make collusive agreements inherently unstable.
Collusion among intermediaries to restrict the number of animals solil
appears rare, although intermediaries sometimes do collude in deciding
to whom they will sell. The rescarch also showed that most intermediaries
provide Iimportant services to buyers and scllers, including guaranteeing
credit, facilitating sales, and spceding the flow of market information.
The research also showed that the net margins of butchers and cattle
traders are modest, together accounting for about 14 percent of the retail
price of beef in Abidjan and Bouaké.

Market Structure

Economic theory suggests that a high degree of market concentration
is often associated with non-competitive pricing arrangements. While
a high degree of market concentration does not prove the existence of
colluaive pricing in a market, tbere are atrong theoretical rcasons to

believe that the presence of few mellers in a market, each having a large
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market share, 1s often associated with non-competitive pricing.1 In
West Africa, it is often alleged that a few large cattle merchants and
intermediaries control such a high proportion of sales in certain mar-
kets that they can restrict the number of animals sold, thereby forcing
up prices and earning monopoly profits.

Data collected during the field studies in Bouaké and Abidjan can
be used to measure the degree of market concentration among major inter-
mediaries in these two cities and to draw inferences about the likely
degree of competition among them. Concentration ratios, which measure
the proportion of total sales handled by a given person, were calculated
for intermediaries in both Abidjan and Bouaké, based on several month's
data.2 Table 10 summarizes the results.

Table 10 indicates thar in Abidjan a large number of sellers were
present and market shares were typically small. Even in the month of
highest seller concentration, the four largest intermediaries in Abidjan
controlled only 36 percent of total sales and the largest cight controlled
only 56 percent. Most authors agree that with such a low degree of market
concentration it would be extremely difficult to maintain collusive agree-
ments aimed at restricting sales (2, pp. 112-24). In Bouaké, there were
fewer total sellers in the market, and market shares were larger. During
the month of highest concentration, the four largest intermediaries con-
trolled ncarly 70 percent of total sales. During most months, however,
the market share of the four largest intermediarics was between 50 and
60 percent.  Atthough market concentration was higher in Bouaké than in
Abidjan, in most months it was still low enough to make collusive agree-
ments Inherently unstable.  Furthermore, most Intermediaries recelved

the largest part of thelr Income from a fixed comminsion which wan paid

Lto them (by the purchaser) for every animal they sold.  Since the com-
misslon did not vary with the price of the antmal, ifntermedtarices usually
had an interest In maxlmfzing, not restrictineg, the nuwher of cattle gold.

| . "y
These theoreticeal arguments are ddscussed In 27, pp, 12426,

ZSN- 27, pp. 128-31 for detatla of how these concentration ratios were
calenlated,
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TABLE 10

CONCENTRATION RATIOS FOR LARGE AND MEDIUM-SCALE
INTERMEDIARIES IN ABIDJAN AND BOUAKE®

Number of Sellers

Percentage of Total Sales

Bouaké

Largest 1
Largest 4
Lacgest 8
Largeat 20

Total Number of Sellers

Entire Period of Observation

(Dec,, 1976-June, 1977) (Sept., 1976-June, 1977)

20.1
43.3
63.3
87.8
62

Largest 1
Largest 4
Largest 8
Largest 20

Total Number of Sellers

Month of Higest Conccn:rntlonb

(Fabruary, 1977)

(January, 1977)

12.4
33.7
35.6
76.4
62

23.6
69.0
86.7

17

Largest 1
Largest 4
Largeet 8
Largest 20

Total Number of Sellers

Month of Lowest Concentration

(May, 1977) (November, 1976)
7.6 12.4
26.6 43.6
44,4 64.5
77.0 83.3
61 24

.Includas intermediaries and merchants who sold without the aid of

an intermediary.

bDngrce of concentration measured by the percentaga of total sales
handled by the four largest intermediaries.
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Therefore, even in the months of highest seller concentration in Bouaké,
when it would have been easiest for intermediaries to collude to restrict
sales, it is not clear that it would have been in their interest to do so.

Concentration among butchers in Abidjan appeared to be at roughly
the same level as that among intermediaries in Abidjan, although the data
necessary to calculate concentration ratios for most butchers were unavail-
able. About fifty-five butchers bought and slaugzntered cattle in Abidjan
in early 1977, and the market share of the largest hutcher was approxi-
mately 15 percent. In Bouakée, market concentration among butchers was
very low. Approximately forty-five butchers were active in the Bouaké
cattle market in 1976-77; no butcher slaughtered more than two head of
cattle per day, and most slaughtered only one. On the buyers' side,
the Bouaké cattle market therefore approached the perfectly competitive
model of many buyers, each with equally small market shares.

In summary, the data on market structure suggest that the scope for
collusive behavior by buyers and sellers of cattle in Abfdjan and Bouaké
was quite limited. The degree to which sellers could artifically raiase
prices was further limited by the availlability to butchers of inexpen-
sive frozen beef. If butchers found cattle prices too high, they could

sell frozen meat instead of slaughtering cattle.

Market Conduct

Market conduct was examined by studying the roles played by different
agents in the marketing system and by noting the incidence of collusion.
A detailed description of the roles of different marketing agents {s pre-
sented elsewhere (27, Chapters 3 and 4). The discussion below concen-
trates on the role of Iintermediarfes, the market agents most frequently
criticized as being "parasites' on the marketing system, and on the
organization of the indigenous training syatems for butchers and traders.
The discusaion also deals with the types and incidence of collusfon

obaserved in Bouaké and Abidjan.
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The research showed that cthe term "intermediary" covers a wide
variety of marketing agents, runging from large-scale cattle brokers to
small-scale traders. In its braodest sense, the work refers to anyone
who comes between a northern cattle merchant and a southern butcher. In
a narrower sense, however, the word refers only to cattle brokers, who
arrange to sell a cattle merchant's animals, but do not actually buy the
animals themselves. Most intermediaries (especially large-scale inter-
mediaries) play important roles in helping northern cattle merchants sell
their animals in unfamiliar markets, transmitting market Information, and
guaranteeing the credit of local buyers. Roughly 25 percent of all cattle
sales in Bouaki and 50 percent of all sales in Abidjan are on credit, and
the bulk of this credit {s guaranteed by Intermediarics. If authorities
tried to eliminate Intermediarices from the marketing system (as 1s some-
times advocated) without creating an organization to replace the intermedi-
aries' credit function, a severe credit constraint would arise in the
Bouaké and AbidJan cattle markets. A reduction in the avaflabflity of
credit of this sort would preatly increase the working capital required
to buy and slaughter cattle. This, fn turn, would make it more difficult
to enter the butchering trade and would probably force some butchers out
of business, thus rcducing compet{tion in the trade and probably leading
to higher meat prices.

Many butchers, however, complain about the large number of gmall-
scale intermediaries in the Abidjan and Bouaké markets. Small-scale
intermediaries handle only a few animals at a time and typically do not
extend or guarantee credit., Usually they restrict thelr activities to
buying antmalyg on credit from large-scale Intermediarties and reselling
the animals to butchers for a profit. Interview with butchers and
traders In Abfdjun and Bouaké indicated that the number of s#mall-scale
intermediarfes {n these markets fncreased subtitantially following
the Sahelfan drought of the late 19608 and carly 1970a.  The rescarch
showed that fn the short run, the actlvitfen of these nmall-ucale {nter-
mediarvtes may fodeed ratue the price of cattle. Thelr activities alno
have the eftect, however, of apecding up the nale of cattle fn the wouth,

thereby focreaning the rate of capital rotatfon of northern merchanta,



-171-

This, in turn,raises the profitability of the north-south cattle trade
(See 27, pp. 138-40). The higher profitability encourages more merchants
to ship animals south and may, in the long run, lead to lower prices.
Thus, even where the charge of intermediaries being '"parasites' seems
strongest, it is far from proven.

Cattle and meat marketing require specialized knowledge, and the
traditional marketing system has developed Indigenous training programs
to impart this knowledge to people entering the trade. Most cattle mer-
chants, large-scale intermediarics, and butchers spend several years as
assistants or apprentices before entering the trade themselves. For
example, butchers Intervicwed in Bouaké spent an average of 7.5 years
as apprentices before becoming independent butchers. During their appren-
ticeships, young butchers and cattle merchants learn the fundamentals of
cattle and meat marketing and accumulate the capital needed to enter the
trade. There is, therefore, little evidence that merchants and butchers
need specfal government training programs to teach them business funda-
mentals. Most cattle traders and butchers are highly experienced indi-
viduals having a detailed knowledge of thelr profession.

In over a year's observation of the Bouaké and Abidjan cattle markets,
the investigator never observed collusfon among intermediaries to reatrict
the number of cattle sold in order to force up prices, nor among butchers
to restrict the volume of meat sold., Butchers, in fact, often complained
about their Inab{lity to form a collusfve bloc to deal with the inter-
medfarfes. Intermedfaries, for thelr part, usually reccived the majority
of their fncome from a fixed commission on every animal sold, and there-
fore has an {nterest in maximizing, aot restricting, the number of animals
sold.

Intermediarics would somet{mes collude In deciding to whom they would
scll, but not on the volume of uwalen. Intermediarles sometimes refused
to aell to buyers who had defaulted on previous purchasen on credit, in
order to try to foree repayment of the debt.  Butchers aluo claimed that
large-ncale Intermediarfes would gometfmen refune to deal dirvectay with
butchera, preferring to pans through smatier weale fntermediarien, who

woere often related to the large intermediaries. This occasional refumal
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by some large-scale intermediaries to deal directly with butchers led

to many of the charges of "parasitism" that were discussed above.

Market Performance

Market performance was examined by looking at butchers' and traders'
net margins, the net returns to these agents' capital and labor. Although
the gross margin1 of merchants who ship cattle to Ivory Coast from Mali
and Upper Volta is typically large, most of this gross margin is attri-
butable to transport costs and export taxes, not profits. The merchants’
profits typically account for between 4 and 9 percent of the final sale
price of cattle shipped to Abidjan and Bouaké. Rates of return to capital
of traders who shipped cattle to Bouaké in 1976-77 varied between 16 and
30 percent per year, within the range of the accepted opportunity cost of
capital in West Africa. Rates of return to cap al of merchants who
shipped cattle to Abidjan in 1976-77 were higher, but the high returns
were apparently due to a transportation bottleneck that restricted cattle
shipments to Abidjan and to the high risk of shipping cattle to Abidjan
(due to the volatility of Abidjan cattle prices), not to rollusion on
the part of cattle merchants.

Similarly, the net margins of clasg 2 (traditional) butchein in
Bouaké and Abidjan were fairly low, accounting for between ° .nd 12 per-
cent of the rctail price of beef. These margins were considerably below
those earned by class 1 (European-style) butchers in Ivory Coast.

Table 11 shows how much of the retail price of beef {n Abidjan in

1977 was attributable to different costs. The fipures are baved on a

150-kg carcans weipght animal purchased In Ouagadoupon and shilpped to
y
Abidjan by ratfl.* Table 11 indicates that althouph the sroga market fng
The proas margin {s the difference bhoetween ! e producer prilce and
the revall price,
2, . .
See 210 ppy A28-30, tor Jdetatln of how the tipores o Lable 1] were

calculated,  Duviug 197677 Ouapadoupon wan the nlnpgle mont fmportant
Rource of cattle wold 1o Abfd)an, accounting for about 44 percent of the
total,
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TABLE 11

EVOLUTION OF THE COST OF BEEF AND OFFALS SOLD RETAIL IN ABIDJAN

Item Percent of Final Sale Price
1. Purchase of animal in Ouagadougou 46,8
2. Labor
Shipping Cattle 0.5
Slaughter 0.6
Total Labor 1.1
3. Intermediariecs’' cormissions & margins 1.9

4. Taxes and licenses

Ivory Coast 4.3
Upper Volta Be8
Total Taxes 127
5. Transport of cattle
Transport fees 6.1
Shrinkage 1.0
Losses and forced salas 2.3
Total Transport 14.6
6. Selling cocts of meat
Transport, stall rental, & Labor® 4.4
Wantage (bone) 1.0
Losses due to condemnations & default on
credit sales 0.8
Totst Selling Coute 6.2
7. Profits
Cattle tiader 3.0
Wholesale rerafl butcher 7.5
Vend ¢ of tifth quarter A
Total Profits 16.6
lnctudes an entimated total cost of selling offaln (stall rontal, ladbor,

tranuport, and vautape) of 2,500 CFAF per animal,
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margin accounted for over half the retail price of beef and offals in
Abidjan, only about 19 percent of the retail price was attributable to
total profits. Cattle traders' profits accounted for about 5 percent
of the retall price of beef in Abidjan, and the profits of wholesale
and retail butchers accounted for less than 8 percent. Intermediaries'
commissions, which officials often decry as inflationary, accounted for
only about 2 percent. Therefore, even if the profits of all butchers,
traders, and intermediaries were reduced to zero, the retail price of
beef in Abidjan would fall by less than 20 percent. In contrast, trans-
port costs (including the high implicit cost of weight loss en route)
accounted for about 15 percent of the retail price of beef, while taxes
and licenses accounted for about 13 percent.

In summary, the data on market Structure, function, and performance
seem to indicate that the traditional cattle and meat marketing system
works fairly efficiently. The data lend little support to the assertions
that a few intermediaries and traders exercise monopoly power over major

markets or that traders profits are exorbitant.

MARKET INFRASTRUCTURE NEEDS'

Most cattle marketing projects undertaken by the Ivorian government
and donor agencies have emphasized Improving market infrastructure, e.g.,
by providing cattle scales to markets and by constructing modern abattoirs.
Planners seem to hope that by duplicating the structure of cattle markets
in developed countries, the efficlency of those markets can be duplicated.
Some officlals also secem to hope that by moving to the sale of cattle on
a per-kg basls [t will be ecasler for the government to sct cattle prices.
Most marketing projects have therefore cmphas{zed changing the structure
of the marketing system to make {t correspond more closcly to the market

structure In developed countries rather than lookirg at the functions a

]Thlu acction dealn exclusively with the {nfrastructure nceds of
cattlo marketuw and abattolrs In Ivory Const. Needs for improved trans-
portation Infrastructure are discumsed in the following section,
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marketing system must perform, identifying the infrastructure constraints
that prevent the current system from performing those tasks efficiently,
and moving to relax these constraints.

As a result of the this "structuralist' approach to market reform,
the infrastructure provided by several marketing projects has not cor-
responded to the needs of the marketing system. For example, plans have
called for installing cattle scales in major cattle markets and encour-
aging the sale of cattle on a per-kg basis, even though there is little
evidence that a lack of scales has hindered cfficient market operation.
In fact, cattle and meat prices in Ivory Coast fluctuate seasonally and
from day to day in a manner entirely consistent with fluctuations in
supply and demand, and the distribution of prices per kg. of cattle sold
on sight in Abidjan and Bouaké is tightly clustered about the mean,
indicating that butchers accurately estimate carcass weights without using
scales.l Furthermore, in markets where cattle scales have been installed,
butchers and traders have refused to use them.

There are, however, serious market infrastructure constraints to
cattle and mecat marketing in Ivory Coast (particularly in Abidjan) that
marketing projects have not addressed. These involve inadequate slaugh-
terhouses in Abidjan and Bouaké, the lack of grazing space near the
Abidjan market, and poor unloading facilities for cattle. Each is dig-

cussed briefly below,

1For zebu males with carcass weights of between 130 and 160 kg
sold in Bounké during the study period, the standard deviation of average
monthly prices per kg was only 8.5 percent of the mean. In other words,
68 percent of all prices fell within + 8.5 percent of the mean. Further-
more, not all of the variation around the mean was random; some was due
to daily fluctuations In supply and demand and to differences in the de-
gree ot finlsh of the animals,

There are three maln reasons why butchers and traders in these
markets arc veluctant to sell animals by welght. Firat, ft {s difficult

to welgh cattle that are not used to belng handled, and the risk of in-
Jury, clither to the animals or to the person trying to weigh them, is
significant.  Second, the ncales are often out of adjustment, giving

Inaccurate welphtn,  Third, differences {n gut f111 among animals can
lead to algniffcant fluctuations in llvewelghtsn,
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The Abidjan abattoir, originally constructed as modern, assembly-
line slaughterhouse, has not been maintained, and currently, conditions
of slaughter are extremely poor. Few carcass hoists in the abattoir
still function, so animals are gutted on the floor, where they lie sur-
rounded by blood and intestinal contents. Extensive refurbishing of the
Abidjan abattoir is needed to insure the basic cleanliness of slaughter
facilities in the Ivorian capital. In contrast, the Bouaké abattoir
is an extremely simple structure (an open-sided bullding with cement
floors and hand-operated carcass hoists), and conditions during slaughter
in Bouaké are much more hyglenic than in Abidjan. The Bouaké abattoir,
however, was bullt in 1946 and is now too small to handle adequately the
number of animals passing through it. It needs replacing, preferably
by a structure designed along the lines of the current abattoir.

A second major infrastructure constralnt tou cattle Tarketing in
Ivory Coast is a lack of grazing space around the abattoir and cattle
market in Abidjan, Ivory Coast'’'s largest market for beef. The lack of
grazing prevents butchers and merchants from holding a buffer stock of
animals to smooth out supply fluctuations. Since rail shipments of cattle
to Abidjan are irregular, the supply of cattle in Abidjan varies widely
from day to day. With no buffer stock to aosorb some of this varlation,
prices there are volatile. The instability of cattle prices in Abidjan
leads to a higher rate of default on debts by butchers and more fluctuant
meat prices than in Bouaké, where cattle can be held as a hedge againat
8upply fluctuatfons. As a result, Abidjan is a riskier market for northern
cattle merchants than is Hnunkﬁ.l

A third problem at the Abidjan cattle market is that inadequate un-
loading facilities prevent cattle from being unloaded from rail cars at
night. As a result, cattle arriving i{n Abidjan often must wait ten hours
or more before they can be unloaded. Moat cattle arriving fo Abidjan
by rail have already spent two to three days en route without food or

water. The additfonal ten-hour wait tn Abi{djan at the end of the Jjourney,

181m11ar problems due to a4 luck of grazing are devaloping on a smaller
scale at the cattle market in Man,
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when the animals are very weak from the trip, significantly increases
mortality and weight losses of cattle shipped by rail.

Given the difficulties of holding cattle in Abidjan and the poor
condition of the Abidjan abattoir, officials should seriously consider
moving the cattle market-abattoir complex out of the industrial zone of
Port Rouét to an area where adequate grazing and water are available.
Unless the market is moved or unless means are found to provide forage
economically to the cattle at the present location, many of the current
problems of cattle marketing in Abidjan f{e.g., the high rate of default
on debts) are likely to continue.

Even if the Abidjan abattoir 1s not moved from its present location,
it will eventually become necessary to refurbish or rebuild it. When
refurbishing the Abidjan abattoir or building new abattoirs in other
cities, officials should keep two principles in mind. First, they should
avold overcapitalizing the slaughterhouses, i.e., replacing inexpensive
labor with expensive imported capital equipment. Most modern abattoirs
constructed in Africa are designed after abattoirs in developed countries,
where capital is relatively cheap and labor 1s relatively expensive. In
deveioping countries, however, the relative prices of capital and labor
are just the reverse. If officlals contract for the construction of
abattoirs with companies that simply copy the plans of European or North
American slaughterhouses rather than try to adapt these plans to African
price conditions, the cost of slaugh*ering probably will be raised sub-
stantially above what it otherwise would have been, and many of the
laborers currently involved in slaughtering will be thrown out of work.

The second puint to be kept in mind 1s that the equipment used in
the abattoirs should be simple and easy to repair. Equipment like pnwer
hoists and clectric scales are likely to break down often when given heavy

use by relatively untrained abattolr personnel. Simple manual equipment

for which sparc parts can be made locally, s likely to be both cheaper
and more rellable than more complicated power equlpment.

A "funetional” approach to Improving market Infrastructure may prove
more valuab'e than the "structural” approach used widely up to now, The

goal of tmpreved market {nfrastructure [o to help the mecketing system
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efficiently perform its tasks of distributing cattle and meat. Given
the problems facing cattle merchants and butchers in Ivory Coast, the
infrastructure needs may not always be the same as those in developed
countries. Plans for improving market infrastructure should therefore
be preceded by an analysis of the cuitical constraints to marketing,

and the improvements in infrastructure should be designed to relax those

constraints.

PROBLEMS AND COSTS OF TRANSPORTING CATTLE

Cattle marketing in West Africa is characterized by long distances
between the areas of livestock production in the Sahelian countries and
the major meat-consuming regions in the coastal countries. Because of
the distances involved, transport costs for livestock become important
components of the retail price of meat in the coastal areas. Reducing
transport costs for cattle could therefore benefit both producers and
consumers of beef considerably. This section examines the costs of al-
ternative means of transporting cattle in West Africa and discusses some

of the policy issues involved in livestock transport.

Current Pattern of Cattle Transport

Cattle travel to market in West Africa on hoof, by truck, by crain,
or by some combination of these methods. Trekking remains the most common
means of transport, with almost all animals except those from government
feedlots trekking at least part of the way to market. Rall transport is
commonly used to ship cattle very long distances (c.g., from Ouagadougou
to Abidjan) and to ship cattle shorter distances during the dry secason,
when graziug along trek routes is sparse. Long-distance trucking of cattle
all the way from livestock-producing areas in the north to major consump-
tion markets in the south is used very rarely, but intermedlate-distance
trucking of cattle within the forest zone of Ivory Coast Is falrly common.

Many observera feel that the heavy reliance placed on trekking resulta (n
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several problems, including high mortality and weight losses during ship-
ment and extensive crop damage to fields along major trek routes. In
order to reduce these alleged problems, the Ivorian goverirent has advo-

cated increased use of truck and rail transport for cattle.

Transport Costs

The cost of transporting cattle includes direct cash costs, such
as truck rental and wages of drovers; indirect (non-cash) private costs,
such as mortality and weight losses durinp shipment; and social costs,
such as the value of damaged crops for which no compensation is paid.
This subsection outlines these costs, evaluating the advantages and dis-

advantages of transporting cattle by trek, truck, and rail.

Trekking.-- Trekking is a relatively inexpensive means of trans-
porting cattle within the Sudanese and Guinea savanna zones. Most cattle
merchants prefer trekking to othci means of transport because trekking
requires a low cash outlay and allows the merchant more flexibility than
trucking or rail transport in timing the arrival of his herd to coincide
with favorable market conditions. Typically a merchant whose cattle are
trekked to market arrives at the market of destination a few days before
the scheduled arrival of this herd in order to contact an intermediary
and to evaluate market conditions. If prices are high, the merchant
sends word to his drovers to rush the cattle to market so that he can
bencfit from the high prices. If prices are low, he tells the drovers
to slow down and wait for market conditions to improve. When shipping
cattle by truck or rail, merchants must often wait several days for trucks
or traln cars to become available, and it is therefore more difficult to
time the animals arrival to correspond with favorable market conditions.

The low cash outlay required for trekking 1s 1llustrated in Table
12, which compares the cost of trekking cattle to Bouaké (rom Tingrela,
on the Mal!l - Ivory Coast border, with the cont of trucklng them along

the same route.  Table 12 indlcates that for a cash outlay of 86,000 CFA F



TABLE 12

COST OF TRAKSPORTING FIFTY HEAD OF CATTLE FROM TINGRELA OR BOURDIALI TO BOUAKE

BY TKIKXIRG AND BY TRUCK:

1976-77 (in CFAF)

Expense Iz Iruck
) Total ]| Per Animal Total | Per Animal
1. Salary cf drovers 3 @ 10,000 = 30,000 600 2 @ 5,000 = 10,000 200
2. Food fer drovers 15,000 300 —_— ——
3. BReturn trip for drovers 302,50 = 7,500 150 2 €& 2,500 ~ 5,000 100
4. Round-trip for oumer 5,000 100 5,000 100
S. Food for cwner in Bouakf
7 days 2 200 CFAr/day 1,400 28 1,400 28
6. Eealth certificate 2,000 40 2,000 40
7. Vaccinatiom 1,750 35 1,750 3
8. Aacriization of cattle merchant's
license 12,100 242 12,100 242
9. incemnity for damaged fields 475 10 — —
10. Loss of animals 1.02 of SO 1.6Z of S0
aninals @ enimals €@
40,000 CFrar 40,000 CFAF
per animal = 20,000 400 per animal = 32,000 640
11. Forced sales 0.6 of S0 0.€2 of SO
animals @ anizals @
20,000 CFar 20,000 CFAF
loss per loss per
animal = 6,000 120 aninal = 6,000 120
12. Truck reatal — —_— 2 trucks
€ 87,500

CFAF each = 175000

3500

-081-



TABLE {27 CORTINUED

Expense Trek Ixuck Transport
Total [ Per Animal Total Per Animal .
13, Tnofficial costs —_— — 10,000 200
14. Caztle market tax: Bouake 10,000 200 10,000 200
0-5,000 0~-100 0-5,000 0-100

15. Gift teo landlord

Total Cost (excluding weight losa)

Days ir transit from:
Boundiali
Tingrela

111,225 - 116,225 2,225 - 2,325

270,250 ~ 275,250

5,405 - 5,505

25
30

'™
=181~
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(total costs excluding weight losses, losses of animals, and forced sales)
a merchant could trek fifty head of cattle from Tingrela to Bouaké and
sell them in the Bouaké market. To ship the same animals by truck and
sell them in the Bouaké market required a cash outlay nearly three times
as large, 233,000 CFA F. Time in transit, however, was only one day by
truck compared with 30 days by trek.

The indirect costs of trekking (losses of animals en route, forced
sales, weight losses, and crop damage) are typically low in the Sudanese
and Guinea savanna zones. Interviews conducted in 1976-77 with the chief
drovers of thirty herds trekked to Bouaké indicated that only 1 percent
of their animals were lost en route, and that mortality per se among
trekked animals was extremely 1ow.1 Forced sales (sales at a loss of
animals that were too il1, too injured, or too exhausted to continue the
trip) were likewise extremely low, accounting for 0.6 percent of the
animals trekked to Bouaké. (See 27, pp. 218-20 for details.) Weight
losses during trekking are extremely variable, depending, among other
things, on the scason, the state of health of the animals, and the speed
at which the cattle are trekked. Data on weight losses are scarce, but
those that do exist suggest that welght losses during trekking may not be
as high as is sometimes alleged. Welghings of cattle trekked between
Sikasso, Mali and Bouaké during the rainy scason indicated that herds can
actually gain weipght when trekked during the rainy season (27, pp. 221-24).
Data from Upper Volta (18) show that cven during the dry scason, catcle
do not always losge weight during trekking.

Government officials In Ivory Coast often cite crop damage by trade

herds ar a major social cost of trekking. Data collected in Bouaké, how-

1Most anlmals lost during trekking simply became separated from the
herds and were lost in the surrounding countryside. Only mortality losses
represented net losses to socicty. Animale lost in the push during trek-
king represent losses to cattle merchants, but not to societ as a whole,
because somcone presumably found the lost animals and ~ither raised them
or salughtered them,
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ever, indicate that cost of crop damage per animal trekked to market is
extremely low, on the order of 10 CFA F. Even if the incidence of crop
damage were several times higher than indicated by these data, it would
not be high enough, from an economic standpoint, to justify trucking.

The major disadvantage of trekking, from a merchant's point of view,
1s that 1t takes longer than trucking or rail shipment; therefore, a
merchant cannot rotate his capital as quickly as with other means of trans-
port. Nevertheless, during the study period, trekking cattle to market
was generally more profitable than trucking them, even taking into account

the slower rate of capital rotation involved.

Trucking.-- Long-distance trucking is often advocated as a solution
to the problems of weight loss and crop damage associated with trekking.
Data collected during the study (as typified by the figures presented in
Table 12), however, indicate that trucking Is an expensive way of moving
cattle in the Sudanese and Guinea savanna zones. The high cost of truck-
ing explains why few merchants currently truck cattle long distances in
Ivory Coast. Trucking is competitive within the forest zone, however,
where trekking is difficult (and {n some areas forbidden), and trucking
within the forest zone is common.

Several factors work against long-distance trucking of cattle in
Ivory Coast. Truck rental rates per animal are high because truckers can
usually earn more money hauling cargoes with higher weight-to-volume ratio
8 than cattle. Truckers therefore regard cattle as a backhaul cargo
of last resort, a cargo that pays only some of the costs of the return
trip aouth.2 In 1977 truck rentals fees accounted for 75 percent of cash
cost and 65 percent of the total cost (excluding weight losses) of

trucking cattle between Tingrela

1 .
An alternatlve meana ui 3 with the problem of crop damage is
discunned below In the neev'sn . olfey recommendat lons.

zlhllzl ot tratspert costy {n Ivory Coant collected by SETEC Interna-
tional (21) indicate that o 1976 1t cont rouphly 117,000 CFA F to oper-
ate an IBrton track Coapable of hauling 29 head of carttle) between Tingrela
and Bouake. Tabile 1 ahows that thin wan 29,500 CFA F more than could be
carncd hanling cattic atony thin route.
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and Bouaké. Other major costs of trucking are the bribes and "gifts"
that truckers and merchants are sometimes forced to pay police and cus-
toms officials along the route. These costs arc less important for
trekked herds than for trucked herds because drovers can often avoid
police checkpoints by trekking their animals away from the main roads.

The indirect costs of mortality and weight losses during trucking
also appear to substantial. Because of the small number of cattle
shipped long diatances by truck in Ivory Coast, it proved impossible
during the study tc empirically determine the mortality rate for trucked
cattle. Cattle tradevrs interviewed in Abidjan and Bouaké, however, gen-
erally stated that about twice as many animals were lost during trucking
as during trekking. Weighings of cattle trucked to Abidjan from Niono,
Mali and from Ferkéssédougou, Ivory Coast indicated that net carcass
welght losses during trucking were fairly high, about 2.7 percent per
day 1in transit (27, pp. 242-43),

The main advantages of long-distance trucking of cattle are that it
allows merchants to rcact quickly to shortages of cattle in the consump-
tion markets ({f they can quickly find trucks to transport their animals)
and it permits a more rapid rotation of capital. For example, instead
of trekking his animals for thirty days between Tingrela and Bouaké, a
merchant can truck them to Bouaké in a single day. Even {f {t takes
him a week to assemble the herd in Tingrela, three days to find a truck,
a week to sell the animals in Bouaké, and a day to return to Tingrela,
his rate of capital rotation will be two and onc-half times that of a mer-
chant who trekked his cattle to market (eighteen days veraus forty-five
days). During most of the study period, however, the price differential
between markets was not high enough to make trucking more profitable than
trekking, cven taking Into account the faster rate of capital rotation.
Long-distance trucking was therefore used only when price differentials
between marketn were unusually high,

The above discussfon applies to trucking costs within the Sudanese
and Guinca savanna zones. Within the forest zone (f.e., the area south
of Bouakl) trekking cattle is difficult because of dense vegetation and

heavy tnctne Infeatation, and in some arezs trekking is outlawed. The



-185~-

real costs nf trekking are therefore higher in the forest zone than in
the savanna. Trucking costs, on the other hand, are generally lower in
the forest zone than in the savanna because most of the main roads within
the forest zone arc paved. Trucking therefore becomes a viable alterna-
tive to trekking in the forest zone, and intermediate-distance “rucking

of cattle within this zone 1is common.

Rail Shipment.-- Almost all cattle sold in Abidjan arrive by train.

Some trek part of the way to Abidjan before boarding the train (e.g.,
from Mali to Ferkéssfdougou); othars, particularly those from Upper
Volta, travel the entire distance by rail. Rail shipment is more costly
per trip than trekking, but allrws cattle to be shipped longer distances,
particularly during the dry season, than trekking would allow. Rail
transport also permits traders to rotate their capital more quickly than
trekking does.

Table 13 shows the typical costs (excluding weight losses) of ex=-
porting cattle by rail from Ouagadougou to Abidjan in 1976. The table
shows that of the total cost of about 14,000 CFA F per animal, over half
was attributable to taxes and license fees. By far the largest of these
was the Voltaic export tax of 6,519 CFA F per head. Rail transport
charges accounted for about 30 percent of the cost of exporting cattle,
and other charges made up the remaining 20 percent. Although rail trans-
port costs are not the single most important cost of exporting cattle
from Ouagadougnu to Abidjan, they are, nonectheless, a crucial determinant
of cattle prices {n both cities.

There are three major problems with rail shipment of cattle in Ivory
Coast and Upper Volta. Flrst, delays in loading, unloading, and en route
reault in cattle spending a long time In the poorly ventilated rail cars
without tood or water. For example, the rescarch shoved that on the
average cattle shipped from Ouagadoupou to Abtdlan spend 300 days petween
the thoe they are lToaded In the cars (o OQuagadoupon and the time they
are unloaded fo Abid)an,  Durlng this time they recoelve nefther food nor
water.  The resaltys are heavy ghrinkape and lossen doe to mortaltty. The
data Indfcate that cattle shipped from Ouagadoupon ta AbLdjan lose about

9 pereent of thelr ortploal carcasn welpghts en route, Tlaosne shrinkage
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TABLE 13

COST OF TRANSPORTING FIFTY HEAD OF CATTLE FROM
OUAGADOUGOU TO ABIDJAN BY RAIL (IN "FAF)

Totaa Cost

Cost per Animal

500
12,500

7,500
4,150
7,500

100
10,000
4,000
200

323,950

209,332
8,000
1,500
1,000

0-40,000

21,600
10,800

32,400

27,000
2¢,000
0-5,000

10
250

150
83
139

200
80

6,319

4,187
160
30

20
0-800

648

340
300
0-100

Expense
1. Marking animals to denote ownership
(Ouagadougou)
2, Landlord's commission in Ouagadougou
3. Payment to herders to watch animals
before shipment
4. Export license
3. Veterinary fnspection of animals
6. Certificate of orfgin (100 CFAF
per herd)
7. Salary of drovers 2 @ 5,000 CFAF
8. Food for drovers 2 @ 2,000 CFAF
9. Authorization to export
10. Voltaic export tax 6,519 CFAF
per animal
11. Rail transport 2 H12 cars @
104,666 CFAF
Straw for cars
Loading of cars 2 @ 750 CFAF
Unloading of ~ars 2 @ 500 CFAF
Other charges
12, Loss of animals 1.6% of 50 animals
+B% thrown out for loss of 54,000
CFAF  per head
+8X 8014 at an average loss of
27,000 CFAF  per lnad
Total losa: mortality
13, PForced Sales
IX of 50 antmals at an average loms
of 18,000 CFAF per animal
14, Market tax: Abidian
15, Gift to the landlord
Total (excluding welght loasen) 676,632-721,67%2
Days In transit

and Larry Herman,

2-5

13,533-14,43)

SOURCE:  Field wtudy resnlts? Larry Herman, personal comsunication,

"Cattle and Meat Marketin
U.B.A.L.., (Ann Arbor: 1977), pp. 119-40,

g In lpper Volta," Report to
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is the single largest cost, excluding export taxes, of shipping cattle
between Ouagadougou and Abidjan, costing about 5,700 CFA F per head.1
Mortality losses and forced sales, while significant, are less important
than shrinkage losses, costing about 1,200 CFA F per head. Roughly 1.6
percent of all cattle shipped between Ouagadougou and Abidjan die en
route (See Table 14). Mortality losses only become important when cattle
spend more than two days in the train cars; therefore, very few cattle
shipped by rail within Ivory Coast die en route.

The second major problem of rail shipment is that the cars used by
the RAN2 to ship cattle are boxcar-style wagons with very poor ventila-
tion. As a result, the cars become very hot inside, and tl.is exacerbates
the mortality and weight losses en route.

The third problem of rail transport is a seasonal shortage of rail
cars during the peak months of the cattle trade (September to February).
The shortage often forces merchants to wait a week or more for cars to
ship cattle south. The transportation hottleneck not only reduces
the number of cattle that can be shipped to Abidjan; {1t significantly
raises the price of moving cattle south, as merchants incur additional
costs as their herds wait at the railroad loading points for cars to be-
come available. These costs are estimated at roughly 124 CFA F per
animal per day, or 6,200 CFA F per day for a herd of fifty head (27, pp. 225~
26 ). The costs are passed on to consumers in the form of higher meat
prices. The seasonal shortage of rail cars is due to a slow north-south
rotation of cars by the RAN. The rotation is slow because merchants who
ship goods north In the cars are reluctant to unload them once they

arrive in Upper Volta, due to a lack of warehouse space.

1V,luwud another way, the 9 percent carcass weight loss 1s the
equivalent of losing one out of every eleven animals shipped.

chglv de Chemin de Fer Abidjan-Niger, the railroad linking
Ouagadougou and Abidjan.



ESTLHATED MORTALITY RATES OF CATTLE DURING RATL SHIPMENT TO ABIDJAN:
(PERCENT)

TABLE 14

1976-77

Distance from

Average Trip

- . b
nuaber of Cars in Survey

Estinated Mortality Rate (Percent)

Point of Departure Abidjan (ka.) Length (days) H12 H13 J14 Total H12 H13 J14  Overall
Cprer Volta
Cuagadougou 1,155 3.5 164 26 137 357 1.3 1.9 1.8 1.6
Koudougou 1,062 3.4 51 1 8 60 1.3 0 2.5 1.4
Bobo-Dioulasso 806 3.1 133 33 21 187 0.9 1.5 2.3 1.2
Ivory Coast
Cuangolodotgou 616 1.7 30 1 1 32 0 0 0 0
Ferkéssédougou 560 1.6 158 8 18 184 0.1 0 0.8 0.1
Tafiré 498 1.6 13 2 0 15 ] 0 0 0
Bouaké 326 1.8 14 1 1 16 0 4] 0 0

#Results from survey. See 27, pp. 239-41 for details.

5312. E13, and J14 refer to different types of cattle cars.

-881~
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Conclusions

The data collected during the study indicate that cattle merchants
currently rely heavily on trekking because trekking 1s the cheapest way
of moving cattle within the savanna zones. Not only are the cash costs
of trekking low; the Indirect costs, in terms of mortalities and weight
loss en route, also appear low during most of the year. Although it
involves a slower rate of capital rotation than trucking or rail trans-
port, treckking remains the most profitable way of moving cattle to mar=-
ket in much of Ivory Coast.

Cattle merchants, however, do not rely exclusively on this method
of transport. Merchants are quite sensitive to relative transport costs,
and have adopted modern means of transport when it has been profitable
to do so. For example, virtually all cattle shipped from Upper Volta to
Abidjan travel by rall because the distance Involved fs great (over 1,100
km. between Ouagadougou and Abfdjan) and because trekking in the southern
half of Ivory Coast {s difffcult., Similarly, many merchants who export
cattle from Mall to Bouaké trek thelr animalu durfng the ralny season,
but shift to a mixture of trekking and rail transport during the dry sca-
son, when the risk of mortalitfes and welght losses during trekking in-
creasc. This sensitivity on the part of merchants to relative transport
costs suggest that as roads and rafl transport improve and cattle prices
rise, merchants will Increasingly rely on trains and trucks to ship their

cattle to market.

FACTORS AFFECTING THE LOCATION OF SLAUGHTER

In recent years, governments of the Sahelian countries and donor
agencies have promoted the conatruction of modern abattoirs {n the north-
ern livestock-producing arcas, with the goal of shipping refrigerated
meat to the coasta)l arean. The Ivory Coast govermment has followed a
similar polley, contracting for the construction of a refrigerated abat-

tolr in Ferkésnédougou, which will ship meat south to Abidjan., Policy
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makers see two advantages in slaughtering in the north and shipping the
meat south. First, the shrinkage and mortality losses associated with
the shipment of live animals would be reduced or eliminated. Second,
slaughtering in the north would increase value added in the north.

To date, however, it has remained more profitable to ship live ani-
mals south tnan to ship chilled meat, and as a result, the chilled meat
trade has not developed as planners had hoped that it would. Table 15
illustrates the problem, comparing the profits that could have been
earned In carly 1977 shipping chilled beef to AbldJan from Ferkéasédougou,
where the Ivo-ian government s consgtructing a new abattolir, with those
that could be carned shipping cattle along the same routu.l Tabi~ 15
showa that gilven the prices and costs prevalling in ecarly 1977, a mer-
chant could have carned nearly twlce as much shipping cattle between
Ferkéssédougou and Abidjan as he could have ecarned staughterlog the animals
in Ferkéssédougou and shipping the carcassces south. A similar situation
prevailed for shipments of cattle and chilled meat to Abidjan from Bamako
and Ouagadougou (27, Chapter 7).

Onc reason Lt has remalned more proffitable to export cattle than
meat 18 the high cost of shipping chilled meat In West Africa. Frequent
breakdowns of refrigeration equipment (especially of the poorly maintained
refrigerated rall cars used to ship meat between Upper Volta and Abidjan)
lead to deterforation of the meat, adding signiflcantly to transport
coats,

Tranasport costs, however, are not the only determinants of the rela-
tive profitability of cattle and meat exports. The amount of money that
can be ecarned wellfng the {{0th quarter tn the north compared to sclling {t

in the south also plays a cruclal role. A model presented In the Appendix

B s B e W w % m W e m m mme a5 e m e s e s

lIn Table 15 and in the subscequent analysts (n this section 1t is
assumed that the fifth quarters (f.e., all nmalable offalu) of animals
slaughtered tn the north are nold (n the north and are not nhipped south,
Typically, without procenniug, offals tend to upoll quickly., Mittendorf
(9, p. 16) reportu that even when offalns are [rozen for shipment south,
they lowne from 2% to %) percent of thelr retall value because of Wost
African conmumerw' prefervuce for fresh offala,
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TABLE 15

COMPARISON OF THE PROFITABILITY OF SHIPPING MEAT
AND CATTLE FROM FERKESSEDOUGOU TO ABIDJAN (IN CFAF)

Expenses/Receipts

Cost per Animal

Meat Shipment

Expenses
Purchase of Animal having 160 kg carcass
weight in Ferkéssédougou @ 337 CFAF
per kg carcass weight

Slaughter Expenses

Slaughter tax, veterinary inspection, and
cold room fees

Amortization of burcher's license and union
fees

Preparation of the carcass for shipment
2 CFAF per kg

Loss through seizures (0.5 percent)

Sale of fifth quarter in Ferké ssédougou

Total Slaughter Cost Minus Value of Offals
Sold 1in Ferkéssédougou

Refrigerated Rail Shipment:
23,155 CFAF per ton

(Refrigerated Truck Shipment:
30 CFAF per kg)

Unloading of Train Car or Truck: 3500 CFAF per
car of 8 tors (50 carcasses)

Veterinary Inspection Tax in Abidjan:
10 CFAF per kg

Total Expenses: Train
Total Expenses: Truck

Weight Losa in Transit: 1.5 percent
Weight of Meat Arrived 1n Abidjan
Sale Price per ky in Abidjan
Gross Recelpts
Profit per Anfmal

Rall Transport
Truck Transport

53,920 -

2,500
347

320
282

=5,000

3,705
(4,800)
10

1,600

57,684
58,779

2.4 kg
157.6 kg

400 CFAF

63,040

5,356
4,261

See following page for coutinuation of Table 15
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TABLE 15 -~ CONTINUED

Expenses/Receipts Cost per Animal

Live Animal Shipment

(25 head)
Expenses
Purchase of Animal of 160 kg carcass weight in

Ferké&ss&dougou @ 337 CFAF per kg carcass weight 53,920
Salary of Drover

5,000 CFAF for 25 head 200
Food for Drover: 1,000 CFAF 40
Return Passage for Drover -
Round Trip for Owner: 4,000 CFAF 160
Food for Owner in Abidjan: 7 days @ 200 CFAF = .

1,400 CFAF .56
Health Certificate: 3,500 CFAF 140
Losr of Aninals -
Forced Sales: 1.5 percent of 25 animals @

20,000 CFAF loss per animal = 7,500 CFAF 300
Amortization of Cattle Merchants License 262
Rail Transport

1 H12 car @ 62,558 CFAF 2,502

Straw: 500 CFAF 20

Loading/Unloading: 1,000 CFAF 40

Other: 1,000 CFAF 40
Abidjan Cattle Market Tax 500
Gift to Landlord 0-100

Total Expenses 58,160 to 58,260
Loss of Carcass Wefght (2 percent)1 3.2 kg
Carcass Weight of Animal in Abidjan 156.8 kg
Sale Price of the Animal per kg Carcassweight in
Abidjan 422 CFAF
Gross HKecelipts 67,738

Profit per Animal 9,458 to 9,558

SOURCE: Staatz, John M., The Economica of Cattle and Meat Marketing

in Ivory Coast (Ann Arbor: Center for Research on Econumic Development:
1979), pp. 256-57.
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shows that under existing conditions, three factors determine whether

it is more profitable to export live animals or meat from +he tiorth:

the price of meat in the south, the price of the fifth quarter in the
north, and relative rransport costs and shrinkage for cattle and meat.
Contrary to a popularly held view, with given transport costs, if the
prices of meat and offals in the south rise relative to prices in the
north it becomes relatively less, not more, profitable to ship meat than
live animals.1 By slaughtering in the north a merchant forgoes the
income he could have earned by selling the fifth quarter in the south,
where its price 1s higher. An increase 1in meat prices in the south re-
cative to the north will increase the prnfitability of exporting meat

as opposed to live animals only if the price of offals in the south falls
relative to the price of meat in the south, a situation unlikely to occur
in Abidjan in the next five to ten years. Furthermore, expansion of
slaughter in the north in order to increase meat exports would tend to

be self-braking. Expanded slaughter in the north wculd increase the
supply of offals in the north, and with no increase in the demand for
offals in the north, their price would fall. This would increase the
relative profitability of gsending the offals south (in the form of a live
animal), where their price was higher, rather than slaughtering in the
north and selling the offals locally.

The model shows that under conditions likely to prevail during the
next five to ten years, the only way in which it could become more pro-
fitable to export meat as opposed to live animals would be for the costs
of slaughtering in the north and transporting carcasses south to fall
relative to the cost of transporting live animals south, or for the price
of the fifth quartev in the north to increase relative to the price of
meat in the south. Furthermore, 1f only relative transport costs changed,
expanslon of slaughter in the north would be self-braking because of a

fall in the relative price of offals In the north. Therefore, i1f export-

1 .

The absolute profitabllity of exportlng meat increases as the price
of meat and offalsn in the south tnereases relative to prices In the north,
but the relative profftability of meat as opposed to live animal exports
falls,
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ing meat from the north is to become and remain more profitable than
exporting live animals, not only must slaughter costs in the north and
the cost of transporting meat fall relative to the cost of transporting
live animals, but the price of the fifth quarter in the north must also
rise relative to the price of the fifth quarter in the south. One way
to increase the demand for the fifth quarter in the north (and hence its
price) would be to build processing facilities for offals in the north.
Processing would allow northerners to export the fifth quarter to areas
where the demand for it is high, rather than being forced to sell it in
the north where the demand for it is limited. This, in turn, would in-
crease the relative profitability of exporting meat as opposed to live
animals,

CATTLE AND MEAT PRICES: THEIR IMPLICATIONS FOR NORTHERN FATTENING PROJECTS

The profitability of most livestock development projects ultimately
depends in large part on the retail demand for different types of meat.
The nature of this demand is reflected in the prices of different types
of cattle and of different cuts of meat. This section uses data on cattle
and beef prices and information gathered during interviews with meat con-
sumers to draw inferences about the nature of the demand for beef in Ivory

Coast and how it is likely to change in the near future.

Types of Markets for Beef in Ivory Coast and Projected Production of
Different Grades of Beef

Ivory Coast has two distinct markets for beef: the class 1 market,
made up of supermarkets and European-style butcher shops; and the class
2 market, made up of butchers who sell meat 1in open market stalls. The
class 1 market, which caters to the urban elite (expatriates and high-
income Africans) handles slightly over 1,800 tons of beef per year, about
4 percent of the total beef consumed in Ivory Coast. Thus, the market for high

quality beef In Ivory Coast s small, both In absolute and relative terms.
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Projected production of high-quality beef in central West Africa,
however, is high. SODEPRA1 is currently operating a feedlot at Ferkéssé-
dougou, and the National Plan projected output from this feedlot would
total 16,000 head by 1980, the equivalent of 1,600 tons of fattened rear
quarters.2 The National Plan calls for a second feedlot to be built in
1980, with a capacity of 20,000 head per year, or 2,000 tons of fattened
rear quarters. Mali plans to export 19,000 head of fattened cattle per
year to Ivory Coast bv 1980 (20), the equivalent of 1,900 tons of fattened
rear quarters. Three feedlots have been constructed near Banfora in
Upper Volta, with a total capacity of over 6,000 head per year (600 tons
of fattened rear quarters) (7). The financial success of almost all
these projects depends on the ability of the feedlot operators to sell
the fattened animals (or the meat from these animals) at a premium on the
Ivorian market. The proiected production from these feedlots, however,
far exceeds the demand for high-quality beef in Ivory Coast. The produc-
tion of high quality rear quarters is projected at about 6,000 tons in
1980, while the total demand for high quality beef in Ivory Coast is un-
likely to exceed 2,000 tons.

The question arises whether alternative markets can be found for
this beef. While some markets mav exist in other coastal states (particu-
larly Nigeria), many of these states are setting up their own feedlots.
It is therefore likely that the bulk of this high-quality beef, 1f it is

produced, will have to be sold on the class 2 market.

Demand for Fattcned Beef in the Class 2 Market

Data on cattle and retall beef prices collected during the study
suggest some prefevence in the class 2 market for fattier, more tender

meat. Cattle prices can be .sed in two ways to draw inferences about the

1 . )
Socleté pour le Développement des Productions Animales, the Ivorian
government agency in charpe of promoting domestic livestock production.

21n 1978, however, the feedlot's manager sald that production in
1980 would probably total only about 10,000 head (26).
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retail demand for tender meat. First, the prices of heavy animals can

be compared with those of lighter animals in order to see whether a prem-
ium was paid for the larger, generally better-fed animals. Second, the
prices of animals of different breeds and sexes can be compared to see

if prices are higher for those breeds and sexes reputed to yleld fattier

meat.

Cattle Prices.~~ Data from Bouaké indicate that once the value of

the fifth quarter was taken into account, the price per kg carcass weight
of zebu males having carcasses 190 kg and heavier was about 1.5 percent
higher than the price per kg of males with carcasses of between 130-159
kg.l Although such a comparison is hampered by the fact that the welght
differences among animals were sometimes due to differences in the frames
of the animals, not their degree of finish, it does suggest that class
2 butchers in Bouaké paid a slight premium for fattier, more tender meat.
The preference of consumers, and hence butchers, for fattier meat
can be seen more clearly by comparing the prices paid for different breeds
and sexes of cattle. Both class 1 and class 2 butchers in Abidjan and
Bouaké reported that zebus usually yielded fattier meat than did taurins,
and that consumers preferred this fattier meat. Similarly, butchers re-
ported that steers usually ylelded fattier meat than either bulls or cows.
Table 16 presents average monthly prices in Bouaké of zebu males, zebu-
taurin crossbreeds, and taurins during the study period. The table shows
that in ten of the thirteen months under consideration the price per kg
carcass weight of zebus was above that of taurins and that in nine of the
thirteen months the price of zebus was above that of zebu~taurin cross-
breeds. For the period as a whole, the price per kg carcass weight of
zebu males averaged 369 CFA F, compared with 363 CFA F for zebu-taurin
crossdreeds and 351 CFA F for tuurins.2 The higher price per kg carcass

weight of zcbus reflected the aforementioned preference of consumers, and

lSee 27, p. 33t-37 for details.

2T—testa indicated that differences were statistically significant
(27, pp, 332-37).
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hence butchers, for the fattier meat from zebus.l As would be expected,
the price of per kg of zebu-taurin crossbreeds was intermediate between
that of zebus and that of taurins.

The prices for taurins and zebu-taurin crossbreeds shown in Table
16 are not broken down by sex or weight of the animal. It is therefore
conceivable that the price differences observed in Table 16 resulted
from factors other than breed. An economic model of the demand
for slaughter cattle in Bouaké was therefore constructed in order to
test for significant differences among the prices of different types of
cattle (27, pp.343-53). The model allows comparison of average prices by
breed and sex, while holding weight and month of sale constant. Table
17 presents the relative prices per kg. of different types of cattle as
estimated by the model.

Table 17 confirms that the price per kg carcass weight of zebus
was higher than that of other breeds. It also shows that, as expected,
the price per kg of steers was higher than the price per kg of either
bulls and cows. This pattern of relative prices strongly suggests that
consumers in the class 2 market preferred fattier, more tender meat;
as mentioned above, zebus generally ylelded meat was a higher fat con-
tent than did taurins, and steers ylelded fattier meat than did either

cows or bulls.

Retail Meat Prices.-- Retall meat prices also suggest that consumers

who bought beef on the class 2 market preferred some fat in their diet.
Beef 1s sold on the class 2 market both by weight and in small unweighed
piles called tas, which are composed of skeletal meat, offals, fat, and
bone. When prices of tas are regressed against the weight of meat, bones,

offals, and fat in the tas, the coefficients In the resulting equation

1 .
This preference was reflected In the retall market by the ease

with which a butcher could acll hia meat. Butchers reported that when
they sold meat fyom taurinsg they gometimes had trouble gselling all their
meat during the morning. They were thugs required to cither put in longer
hours at the market to sell all thelr meat or sell the meat the next day

(or in the cvening) at a dincount.
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TABLE 16

AVERAGE MONTHLY CATTLE PRICES IN BOUAKE: JULY 1976-JULY 1977
(CFAF per kg carcass weight)

Zebu Males
Month/Year (130-159 kg. car- Zebu-Taurin Taurins?
cass weights) Crossbreedsa
1976
July 344 360 302
(s.d.)¢ (28) (28)
Nd 23 5 1
August 359 330 335
(s.d.) (34) 27) (27)
N 17 6 6
September 344 321 342
(s.d.) (37) (22) (21)
N 25 2 10
October 343 356 334
(s.d.) (28) (58) (30)
N 32 15 10
November 340 336 329
(s.d.) (31) (28) (34)
N 45 20 4
December 395 383 360
(s.d.) (45) (29) (40)
N 46 33 4
1977
January 366 364 326
(s.d.) (29) a7
N 42 40 1
February 382 370 380
(a.d.) (27) (32) (39)
N 58 29 10
March 377 381 324
(s.d.) (28) (30) (28)
N 34 22 2
April 382 389 391
(s.d.) (13) (34) (44)
N 41 32 11

——— .. s - O s i s Mt e e a——

Table 16 continucd on next page.
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TABLE 16 - CONTINUED

Zebu Males

Month/Year (130-159 kg. car- Zebu-Taurin
cass welights) Crossbreeds Taurins

May 381 376 392
(s.d.) (25) (30) (21)
N 3 28 2
June 406 382 372
(s.d.) (35) (31) (26)
N 21 18 16
July 376 371 382
(s.d.) (25) (33) (27)
N 8 5 4
Average® 369 363 351

®The average carcass weight of the 255 zebu-taurin rrossbreeds in the
sampl » was 144 kg,

Yyhe average carcass weipht of the 81 taurins in the sample was 126 kg.
C€Standard deviation.

d

Number of observations.

eUnwolghLvd average of monthly prices,
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TAELE 17

RELATIVE PRICES PER KG. OF DIFFERENT TYPES OF CATTLE
SOLD IN BOUAKE, 1976-77
(percent of price per kg of zebu steers)

Breed R Steers Bulls Females
Zebus 100.0 96.8 98.9
N'damas 95.9 92.7 94.8
Baoulés 98.3 95.1 97.2
Zebu-Taurin Crossbreeds 99.0 95.8 97.9

8see 27, pp.352-53 for details of how these prices were calculated.

represent the implicit prices per kg of each of those constituents. Com-
paring these implicit prices yilelds insight into how much consumers value
each of these items in their diets.

Analysis of data from Bouaké indicate that for large tas the impli-
cit prices per kg 1in 1976-77 were the following: skeletal meat —-- 438
CFA F; offals -- 371 CFA F; fat -- 286 CFA F; and bone —- 290 CFA ¥.!
The fact that the implicit price of fat in the tas was nearly 300 CFA F
per kg strongly suggests that Ivorian consumers desirc some fat in their

diet.

Factors Limiting the Effective Demand for Fattened Beef

Although consumers {n the class 2 market prefer fattier, more ten-
der meat, the degree to which thig preference tranulates {nto higher
prices for well-fed anfmals {5 1nited by three factors:  consumers’ dia-
like for wmeat that 15 "too fat," traditional cat ing habfts, and low con-
sumer Incomesn,

L, .
See 27, ppaahl-ag for detallu, Because of strong intercorrela-

tion (r = .8%) between the amount of meat and the nmount of bone in the
tas, the Implicit price of bone wan probably overestimated and that of
meat underentimated.,
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Ivorian consumers apparently like some fat in meat, but they com-
plain if beef is "too fat," i.e., if the carcass is covered by a thick
layer of fat. Consumers interviewed in Bouaké often cited this as a
reason for their not buying imported frozen beef, even though the frozen
meat was cheaper than locally slaughtered beef. Traditional eating habits
also 1limit the effective demand for tender meat. Traditionally, meat 1is
consumed in West Africa as part of a sauce that is boiled for several
hourg. Given this method of preparation, there is little reason to paya
premium for especlally tender meat. The effective demand in the class
2 market for tender meat is further limited by the low income of most
consumers. Most consumers who buy meat on the class 2 market have little
income left to pay a premium for tender meat after meeting their basic
needs. Demand for tender meat can be expected to grow, however, as in-
comes increase. With higher Incomes and greater employment possibilities
outside the home for women, the opportunity cost of the long time spent
preparing meals by traditional methods will increase. Consumers will
therefore shift to more rapid means of preparing meat, such as grilling,
for which the tenderness of the meat 1s an important consideration.

What consumers in the class 2 market currently are looking for, then,
18 meat from a well-fleshed, but not a finished, animal. Butchers who
gell on the class 2 market therefore pay slightly more (up to about 7
percent more per kg carcass weight) for animalu ylelding fattier meat
than for lean animals. Effcctive demand for well-fleshed animals in the
class 2 market 1is probably not high enough, however, to absorb at a prem-
ium price all the fattened cattle scheduled to be produced from northern

feedlots in the next few years.

CONCLUSTIONS AND POLICY RECOMMENDATIONS

The major conclusfons and policy recommendations of the study fall
under seven headinga: 1) the changing Ivorian market for beef; 2) the
organization of cattle and meat marketing; 3) market infrastructure

needs; 4) problems of transporting cattle; 5) the location of slaughter;
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6) the nature of demand for beef in Ivory Coast and the implications
of this demand for northern cattle fattening projects; and 7) general

recommendations for marketing policy in the future.

The Changing Ivorian Market for Beef

A crucial question facing Ivory Coast and its northern neighbors iz
the following: during the next few years, how dependent will Ivory Uoast
be on cattle imports from the Sahelian countries? The question is especi-
ally important to the Sahelian countries in light of three recent changes
that have reduced the importance of imported cattle as a source of pro~
tein in the Ivorian diet:

1) 1Ivorian co<usumers have increasingly substituted fish for beef
In thelr diets as the price of beef has risen relative to fish;

2) TIvory Coast's imports of cattle from the Sahelian countries
have fallen, and since 1975 they have been replaced in part by imports
of frozen beef from non-West African suppliers; and

3) the Ivorian government hag launched a series of projects aimed
at increasing domestic livestock production (espeically poultry and pork
production) in order to reduce Ivory Coast's rellance on imports.

In spite of the decreased importance of livestock imports in recent
years, Ivory Coast will probably contfnue to rely on them for a large
part of its anfmal protein supply during the next five years. Prices on
the world beef market were usually low during 1975 and 1976, when Ivory
Coast first began importing large quantitics of frozen beef, and arc
likely to rise substantially at least through 1980 (27, pp. 447-48),

Therefore, even though the Ivorian market for beef 1x now Integrated with

the world mavket, fncrecasing prices for beef on *he world market may dfu-
cor. -ge Ivory Coast from Importing beef from non-West African supplicrn,
The price of sl imported into Ivory Coant {4 also Increasing, and
{fmporter . Ltoo:ed n Ivory Coast expected [t to cont inue to fnereane

. 1
during the next few yearn., Therefore, 1t fo unlikely that consumern will

llrnpc)rl od frozen finh, which maken up the bulk ol lvory Coant's
fiah nupply, tncreaned tn price about 10 prreent between 1977 and 1978 (1),
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continue to substituta fish for beef in thelr diets to the degree to
which they did between 1970 and 1975. Domestic Ivorian production of
poultry and pork has Increased in recent years, as has consumption of
these substitutes for beef. Per capita consumption of poultry and pork,
however, remains much lower than beef consumption, and data on consumer
preferences (4) suggest that it would take a large change in relative
prices to effect widespread substitution of pork and poultry for beef in
the diet. Such changes seem unlikely in the next five to ten years.

Ivory Coast's continued reliance on the Sahelian countries for the
bulk of its beef supply has important implications, both for the Sahelian
countries and for Tvory Coast itself. The Sahellan countries should
realize that Ivory Coast will continue to be an Important market for their
livestock exports, but not on the same terms as prior to 1975. Ivory
Coast has already met many of the fixed costs of fmporting non-West African
frozen meat (e¢.g., Lt has contacted exporters, constructed cold storage
facilities, and introduced consumers to the product); therefore, 1t will
be relatively casy for Ivory Coast to enter the world market when the
world price of beef 18 below the Vest African price. 1t is therefore in
the Sahelian countries' interest to facliftate the flow of cattle south-
ward to Ivory Coast {e.g., by Improving livestock transport and simpl{i-
fyiny export procedures) I{n order to improve the competitive position
of the Sahclafn countries vis-a-vis non-West African meat exporters.

Ivory Coast will probably remafn an important export market for the
Sahelian countries, partlcularly for Mall and Upper Volta, but {t is not
a market that can be taken for pranted.

The world price of beef will probably rise markedly in the next five
years; thercefore, Ivory Coast's continued reliance on the world market
for a large part of {ts beef uwupply may prove very costly. [t {s there-
fore also In Ivory Coast's Intercent to facilitate the flow of livestock
south from the Sahelfan countries, e.g., through fmproved trekking routes,
By makiny it canfer and cheaper for northern Hvestock merchants to ship
their animals south, Ivory Coant can help assure vhat at least part of
the fncrease o demand for animal protein that will renult from the coun-
try's population growth, urbanization, and growth in per capita Income
will translute into an increase in meat consumption, not just an fncrease in

prican,
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The Organization of Cattle and Meat Marketing

The research showed that the traditional cattle and meat marketing
system is fairly efficient, given the physical infrastructure constraints
under which it operates. Market concentration ig typically low to moder-
ate, collusion to restrict sales in order to raise prices seems rare, and
the profit margins of cattle merchants and butchers do not appear exorbi-
tant. Ta short, the marketing system for cattle and beef seems to be
fairly competitive.

One recason that the market iy fairly competitive and net margins are
modest 18 the relative ease of entry into the cattle and meat trades.
Since it {s fairly casy to enter the trade, there are many buyers and
sellers in major markets, and competition among them holds down profit
margins. Most plans put forward by povernment officials for reorganiza-
tion of the cattle ard meat trades involve restricting the number of
people involved In the trade, ecither through strict llcensing or by re-
placing certain market agents by state agencles, While officials may
fee that strict licensing requirements would allow the government a
higher degree of control over cattle and meat marketing, officials should
also realize that by restricting access to the trade, licensing reduces
competition and usually leads to higher meat prices. Indeed, the main
effect of limiting the number of butchers' licenses 1ssued in Bouaké and
Abidjan has been to create a black market in lHcenses that has made 1t
difficult and expensive for young butchers to enter the trade,

The traditional marketing system ig labor-intensive, using little
capital other than the cattle sold. Most plany for market rcorganization
and abattoir {mprovement involve replacing some of the labor involved in
marketing with fmported capital equipment. Such plans also would uasually
disrupt the Indigenous training system for butchers and traders. When
planning marketing projectn, officialn should caorcfully consfder the
employment eftectu of these projecta, They should alwo realize that ft
may not always be appropriate to adopt Etiropean or North American models
of nlauphter and Mventock and meat marketing In Ivory Coant becauss the
economlc parameters upon which thowe models are hawed (0.g., the relative
pricen ol capttal and labor) are different in ivory Coast than in Furope

or North Amertfea.
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Finally, the study has shown that even thouyn butchers in Abidjan
and Bouaké ignore official price controls, butchers' net margins are
quite low. This implies that the butchers' trade 1s competitive enough
to prevent price-gouging by butchars even without price controls. Re-
moving retail price controls on beef in Abidjan and Bouaké therefore

probably would not lead to a rapid increase in prices.,

Market Infrastructure Needs

The research showed that much of the market infrastructure provided
by recent livestock marketing projects does not contribute to increased
market efficiency and usually remains unused by butchers and cattle traders.
There are areas, however, where new market infrastructure could contri-
bute sulstantially to improved cattle and meat marketing. The Abidjan
abattoir, for example, is in very poor condition, and rebuilding it would
be justified on grounds of both public health and the safety of those who
work i1 it. The lack of grazing space arcund the Abidjan abattoir and
cattle market represents another critical infrastructure contraint to
cattle marketing in Ivory Coast. The lack of grazing prevents butchers
and cattle merchants from holding a buffer stock of animals as a hedge
against supply fluctuations. The lack of a buffer stock comtines with
irregular arrivals of cattle by rail to result in highly fluctuating
supplies in Abidjan and hence highly fluctuating cattle prices. Since
Abidjan absorbs about 40 percent of all beef consumed in Ivory Coast (27,
p. 58 ), price instability in Ablidjan represents a major problem for cattle
merchants and butchers in Ivory Coast. Until the cattle market-abattoir
complex In Abidjan is moved to an area with adequate pgrazing or until
means are found to provide forage to the cattle at the present location
economically, traders will continue to demand a high risk premium to
ship cattle to Abidjan and the high rate of default on debts by Abidjan

butchers will likely continue.
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In providing new market infrastructure, planners should keep three
principles in mind. First, the technology adopted should be in line
with local, not overseas, costs of capital and labor. 1In developed coun-
tries capital 1s relatively cheap and labor 1is relatively expensive, while
in West Africa just the reverse is true. By adopting infrastructure (e.g.,
abattoirs) designed for price conditions in developed countries, planners
in West Africa risk replacing cheap local labor with expensive imported
capital. Planners should therefore try, wherever possible, to adapt
European or North American infrastructure plans to local price conditions.
The second point is that the equipment adopted should be simple and easy
to repair. All equipment breaks down eventually, and in general, the more
complicated the equipment, the more likely it is to break down, especially
given heavy use by relatively untrained personnel. Equipment is most
itkely to be repaired quickly if parts are available locally at low cost.
If expensive spare parts have to be imported, the equipment may be out
of service for a long time, leading to serious bottlenecks in marketing
or slaughtering. The third point is that it often may be much cheaper
to use locally produced, rather than imported materials for infrastruc-
ture construction. For example, it may prove cheaper to construct the
enclosures in cattle markets with locally produced cement bricks (as was
done in Abidjan and Bouaké) than with imported steel pipe (as was done
in Man). Use of local materials has the added benefit of generating

local employment in the manufacture of these items.

Problems of Cattle Transport

The research showed that trekking is usually the least expensive
way of moving cattle within the Sudanese and Guinea savanna regions and
that trucking 1s the most expensive. Trucking is expensive because
truck rental rates per animal are high (due to the low weight-to-volume
ratlo of cattle as compared with other cargoes) and because truckers and
merchants are forced to pay substantial unofficial costs en route (e.g.,
bribes). Therefore, 1f lvorian officials want to hold down meat prices

in the cities, 1t would be inadvisable at this time to force merchants
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to truck their cattle to market. Merchants, who are quite sensitive to
relative transport costs, will shift to long-distance trucking when it
becomes profitable for them to do so. The widespread use of trucking
within the forest zone indicates that merchants are not opposed to truck-
ing per se; they are only opposed to trucking when more economical means
of transport are available. As roads improve and cattle prices rise, the
relative profitability of long-distance trucking will increase, leading
merchants to ship their cattle by truck.

For the next several years, however, trekking will probably remain
the most profitable way of transporting cattle within the savanna zones.
Trekking costs could be reduced by the establishment within Ivory Coast
of clearly marked cattle trails along which cattle would have right-of-
way. Such trails, like those that exist in Upper Volta, would facilitate
the flow of cattle southward, reduce the possibility of imported cattle
spreading disease to domestic livestork (by restricting imported cattle-
specified routes), and lower the incidence of crop damage by trade herds.
Trekking losses could be reduced by constructing a few dipping tanks along
these trade routes (to reduce weight losses and mortalities resulting
from tick-borne diseases) and by providing dry-season watering faciiities.

The research showed that the cost of crop damage caused by trade
herds is very low when expressed in terms of cost per animal trekked. The
problem is that the cost is borne by only a few people, the farmers whcse
fields are damaged. Although the creation of clearly marked cattle trails
in Ivory Coast would reduce the incidence of crop damage, it probably
would not eliminate it. One way to handle the problem of compensating
farmers for crop damage would be to levy a small tax, e.g., 25 to 30 CFA F
per head,on all cattle trekked within the country.1 The proceeds of this
tax would go into a fund administered by the Ministry of Agriculture to
compensate farmers whose crops had been damaged by trade herds. Even if
the cost of administering the fund were substantial, this solution would

be much chmaper for the country than forcing merchants to truck their

1This tax could be collected by veterinary agents when they issue
a health certificate (laissez-passer sanitaire) to the herd.
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cattle, the cost of which would be reflected in higher meat prices and
seasonal transportation bottlenecks.

Rail transport will continue to be an important means of moving
cattle to market, particularly to Abjidjan. The cost of shipping cattle
by rail, however, is high, especially in terms of the shrinkage and mor-
tality losses en route and the costs of waiting several days in the north
for train cars to become available. The RAN should act to reduce the
time cattle spend in transit by assuring that trains carrying livestock
are given priority over trains carrying other merchandise. The RAN
should also consider creating express trains for livestock, either sepa-
rately or as part of passenger trains. Typically, when cattle are shipped
by rail, during much of the time the animals are in the cattle cars, the
train is not moving. Three delays are especially important: after the
cattle have been loaded in Upper Volta but before the train leaves the
station (this delay averages about eight hours in Ouagadougou); at the
Voltaic-Ivorian border; and in Abidjan at the Treichville train station,
before the cattle are shipped the eight kilometers to the cattle market
at Port Bouét (this delay often lasts ten to twelve hours). These delays
add significantly to the mortality and weight losses of the cattle during
shipment; therefore, the RAN should work with Voltaic and Ivorian customs
officials and Abidjan market officials to reduce these delays to a minimum.
For example, if the unloading facilities at the Abidjan market were improved
and merchants were allowed to pay their RAN bills in advance or as soon
as the train arrived in Abidjan, cattle could be unloaded in Abidjan at
night, often cutting ten to twelve hours off the time the animals spend
in the cattle cars.

In the long run, the RAN should consider replacing its poorly~
ventilated cars with open-slatted cattle cars, which would further reduce
shrinkage and mortalities en route. The RAN should also study the pos-
sibility of feeding and watering cattle en route, either in the cars or

at rest stops where the cattle would be unloaded.

The seasonal shortape of rail cars that forces merchants to wait a
week or more fn the north for cars could be lessened by a change in the
RAN's rate structure. If the RAN were to sharply increase the dally ren-

tal rate charged for unloaded carg sitting on sidinps, werchants who ship
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goods north would be induced to unload the cars quickly, leading to a

more rapid rotation of these cars. Data presented elsewhere (27, pp. 190-96)
indicate that during the 1976-77 the rate of rotation of cars used to

ship cattle south was very low, and that a faster rotation of cars could

go a long way to reduce the seasonal transportation bottleneck.

The Location of Slaughter

The research showed that given 1977 prices, it was more profitable
to ship live animals south for slaughter than to slaughter them in the
north and ship their carcasses south. Furthermore, unless large changes
occur both in relative transport costs for livestock and meat and in
prices of meat and offals in the north and the south, it 1is likely to
remain more profitable to ship live animals south than to ship meat.
Planners therefore should not expect much expansion in the chilled meat
trade between the north and the south unless they take actions both to
reduce transport costes for meat relative to livestock and to change the
prices of meat and offa.: in the north relative to the south.

The model presented in the Appendix shows that the value received
for the fifth quarter playe a crucial role in determining the relative
profitability of meat versus live animal exports. Unprocessed offals
cannot be shipped easily by refrigerated transport, and if there is
little demand for them at the point of slaughter, it usually is more pro-
fitable to ship the entire animal south, where the price of the fifth
quarter is higher, than to slaughter in the north and ship only the car-
cass south. If planners want to expand the chilled meat trade between
the north and south they should therefore take measures that will increase
the value of the fifth quarter in the north, e.g., by rgtablishing pro-

cessling facitltvices for offals that will allow offals to be cxported to

arcas of high demand. 1If planners only worry about the problem of "dis-
posing" of the fifth quarter In the north, and not of generating cffec-
tive demand for offals 1in order to boost the price of the fifth quarter

In the north, 1t will probably remain more profitable to export live

animals to the south than to export meat.
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The Nature of Demand for Beef in Ivory Coast: Implications for Fattening

Projects

Data collected during the study indicate that production of high
quality beef in central West Africa 1s likely to far exceed demand for
this beef by 1980. The profitability of many of the feedlots being
established in the area is premised on their ability to sell their ani-~
mals for a premium on the Ivorian market. The projected supply and
demand figures suggest, however, that by 1980 there may be such a sur-
plus of fattened beef on the market that class 1 retailers will not have
to pay a premium for this beef. The data show that consumers in the
class 2 market prefer fattier, more tender ineat, and that the class 2
market could absorb some of the animals from these feedlots. The degree
to which the preference of consumers in the class 2 market for fattier,
more tender meat will translate into higher prices for these animals,
however, will be limited by consumers' dislike of meat that is "too fat,"
by traditional eating habits, and by low consumer incomes.

The preceding paragraph suggests that some of the fattening projects
in the north should be directed away from their current four- to six-month
fattening period towards shorter fattening periods aimed at producing
‘well-fleshed, but not fat animals. There is some room for replacing
currently imported high quality beef with locally produced beef, but
the market for high quality beef is small. The bulk of the beef sold in
Iyory Coast will continue to go to the class 2 market, where the demand
for higher quality meat 1s limited. This market could absorb more well-
fed animals from short-term (one to three months) fattening schemes, but

in planninyg such programs two points should be kept in mind. TFirst, the

projects should be based ¢n a low-cost technolopy because the elass 2
market offers only small premfums for fattencd animls. Most of the

profit In such projects will have to he made on the welpht pain of the
animal, not on a prembum price patd for hiphee quality meat.  Second,
the growth of demand for hipher qualfty meat In cians 2 market will be
contingent on the prowth ol per capita incomes in Ivory Coast.  Demand
for higher quality beef i therefore Hkely to grow only at o madest

pace, and planners should be eareful not to expand fattening projects
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net margins are modest. This implies that the marketing system is com-
petitive and efficient given the infrastructure and transportation con-
straints under which it operates. The main reason why gross margins
are high is because cattle merchants have high. costs (e.g., in terms of
mortality and shrinkage losses en route and high export taxes), not be-
cause merchants earn monopoly profits,

For the livestock and meat trade to expand in order to meet the
needs of Ivory Coast's rapidly growing population, the transportation
and infrastructure bottlenecks facing livestock marketing will have to
be overcome, whether or not the trade is drastically reorganized. The
real question facing Ivory Coast, then, is the following. Should Ivory
Coast use its valuable resouvces (including its scarce veterinary and
administrative personnel) to try to totally restructure livestock mar-
keting while at the same time trying to relleve the transportation and
infrastructure constraints, or should it concentrate its resources on
relieving the transportation and infrastructure constraints, and let the
traditional marketing system handle the tasks of distributing cattle
and transforming cattle into meat?

Extensive reorganization of the marketing systen wuuld involve a
very heavy cost in terms of the time of the government personnel who
would be called upon to run the new system or enforce the new regulations,.
It would probably be a more efficient ugse of government resources for
the government to work Jointly with traditioual cattle traders and butchers,
most of whom are highly experienced and have a detailed knowledge of the
cattle trade, to develop mutually acceptable improvements In the marketing
system,rather than working against these marketing sgents in an attempt
to completely restructure the trade. Ivory Caost's only attempt to date

to set up an alternative cattle marketing system, SODEPRA's Scervice de

Commercialisation, has not been encouraglng. Research shows that despite
the expenses the state fncurred in gsetting up and running the new market-
ing agency, the apency did not achleve {ts primary poal of oticring northern
Ivorian cattle producers prices that were slpniflcant ly hfpher than thogse
offered by tradit lonal merchants (27, pp. 299-302). Certalnly Chana's recent

experfence w.th fts gatate cattle market ing agency, the Ghana Meat Marketing
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Board, should serve as a warning to planners about the difficulties of
trying to replace the traditional marketing system with a state monopoly.
Working with the traditional marketing system does not mean the

government will be without a role in cattle and meat marketing. The
government has important roles to play in insuring the health of imported
and domestically produced animals, safeguarding public health by insuring
propet sanitation in the abattoirs, and improving the transportation and
market infrastructure for cattle and meat. The government should not

use its power, however, to restrict entry into the cattle and meat trades
unless there 1s strong justification, e.g., in terms of maintaining public
health. Restricting entry (usually through limiting the number of
licenses issued) typically reduces competition, drives up marketing mar-
gins, and results 1in producers receiving lower prices for their animals
and consumers paying higher prices for their meat.

A shift in government policy away from trying to totally restructure
cattle markcting to an attempt to improve infrastructure and guarantee
the competitiveness of the traditional marketing system implies a major
change in the woay in which livestock marketing projects are designed and
implemented. In the past, donor organizations and government planners
have typically designed marketing projects without consulting butchers,
traders, or Intermediaries about these market participants' perceptions
of the major problems of cattle and meat marketing. Market participants
were usually contacted (1f at all) only after the project had been planned,
In order to tell them wha: their new obligations would be as a result of
the project. Seldom have planners tried to tap merchants' and butchers'
knowledge of the trade when designing projects, nor have they often tried
to design projects to respond to what the market participants feel are
the major problems of cattle and meat marketing. As a result, many butchers
and traders regard the government as an adversary, {nterested mainly in
taxing them to finance projects they feel are unnecesnsary,

[f livestock and meat marketing in Ivory Coast arce to be improved
efficlently and effectively, there necds to be more contact and two-way
communicat lon between market participants and the government officials

and donor agencies {n charge of planning market improvemeats, Market
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participants should be contacted early in the design stage of projects

8o that the projects can be modified to respond to what these marketing
agents perceive as major problems in the trade. Certainly planners
should not feel obligated to do everything the butchers and cattle traders
suggest, but it would be equally unwise for planners to totally ignore
these market participants when designing projects. Not only do butchers
and traders have knowledge of the market that can be extremely useful in
designing projects, but by involving the market participants in project
design, planners can help assure that butchers and traders will cooperate
in project implementation. It is also important that before planners
advocate widespread changes in the marketing system, they understand why
market participants behave as they do; often behavior that appears irra-

tional at first glance is based firmly on economic principles.
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APPENDIX TO CHAPTER 3

MEAT VERSUS LIVE ANTMAL SHIPMENTS !

This appendix presents a model that specifies the conditions under
which it is more profitable to slaughter cattle in the north and ship
their carcasses south than to ship the cattle south for slaughter. The
moc~l shows that the factors that determine whether it is more profitable
to slaughter in the northk than in the south are:

(a) shrinkage during shipments of live animals and meat;

(b) prices of meat and fifth quarter in the north and the south; and

(c) transfer costs for cattle and meat between the north and the south.

In the analysis it is assumed that the fifth quarters of animals
slaughtered in the north are sold in the north and are not shipped south,
Typicaily, slaughterhouses in the north do not export offals (other than

hides) because without processing, offals tend to spoil quickly.

The profit from slaughtering an antmal in the north and shipping

the meat south to Abidjan fs given by the cequation:

= - ) n ) — P
My DW (Il Pyp + 0 Fy Py "in Py Cy (1

- i . . -
[Hurg[n cnrnvf] Recelpts from Receldpts from| |Purchase pric;l Slaughter

shipping meat]=lmeat sold in [+ [fifth quarter|- of anfwzl [~jand transfer

Abidjan sold 1n north — costy
vhere o :

NM = net margin carned i shipping the meat to Abidjang

D = dressivgout proportion of the animal (the carcass welight
divided by the livewofght);

W = llvewelpht of the aninal fu the northg

LH = shrlnkage of the relrigerated carcass during transit, expressed
as a proportion of the ovipinal carcans weight;

PHA = wholesale price por kg of neat fn Abidjan;

F, = welpght of the fifth quarter in the north;

o . W e W e - . e e e e e

l’I'Iw author 1o pratefal to Edpar Arfza=Nino for help In developing tha
model presented In thin Appendix,
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PFN = average price per k3 of the fifth quarter in the north;
PLN = price per kg liveveight of the animal in the north; and
CM = costs of slaughtering the animal in the north and shipping

the meat to Abidjan.

Equation (1) states that the margin earned from shipping meat is

equal to the value of the meat that
plus the value of the fifthk quarter
purchase price of the animal in the

Incurred iIn slaughtering the aniwal

Abidjan [CH].

arrives 1n Abid! 3 1~ :
Abidtan [ (=L Py,]

sold In the north [FN PF"] minus the
iy
north [W _ P ] and the costs

[N LN

and shipping the carcass to

Similarly, the profit margin earned by shipping a live animal south

to Abidjan is given by the equation:

ML = DWLN (l—LL) PMA + (l-LL) FN PFA -

Margin earned
shipping =
live animal

where
P& =
LL -

shrinkiape i«
fifth quarter];

Pea "

CL =

F and P

D N’ LN

' ‘JIoN ’ } MA '

Receipts (rom sale of
animal in Abidjan -

aunsumed to be

“in Pv - G (2)
Purchase price] [Transfer
of animal - costs

net margin earned shipping the animal to Abidjan;

shrinkage of carcass and fifth quarter duaring shipment to
Abidjan, expressed as a proportion of the oripinal veights
of the carcass and the fifth quarter [N.B.

the percentage

the same {for the carcass and the

averaye price per kg of the fifth quarter fn Abidjan;

transfer cost of exportiap the animal to Abidjan; and

are as defined carller.
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Equation 2 states that the margin earned exporting an animal from
the north to Abidjan is equal to the amount recceived in Abidjan for the

bH] and for its fifth quarter [(1~LL) FN PFA

minus the purchase price of the animal in the north [WLN PIN] and the costs

1

animal's carcass [D'.JLN (l—LL) p ]

incurred in exporting the animal to Abidjan (CL].
It will be more profitable to slaughter in the north and ship the
meat to Abidjan than to ship live animals to Abidjan when b%l- P& > 0.

Combining equations (1 )and (2 )it can be shown that:

My = My = DWpy Py (L = L) = FlPpy (L= L) - Pl - (G =€) (3)

Gain fronm Gain in weat value Loss in receipts from Increase in
slaughter] = from reduced - fifth quarter ~| slaughter and
in north shrinkage transport costs

Equation J states that the difference betueen the margins earned
shipping meat and shipping live animals depends on three elements. The
first, represeated by the Lerm mJLN PMA (LL -~ LN), is the value gained
due to the reduced amount of carcass shrinkage in meat shipments as
compared to live animal shipments.  The sccond element, represented by
L) - P‘N]’ 1s the value lost by selling the fifth
quarter in the north rather than in Abidjan, where its price is higher.

( Tt . ? l’”:
the term FN lIFA (1-1

The final element, CH - C[. is the difference between the per animal

transfer costs of chilled carcasses and live animals,

If one assumes that the weight of. the fifth quarter 1s some con-
stant percentage, y, of livewelignt (i.e., FN = yNN), one can state the
conditions under which it will be wore profitable to ship meat than to
ship live animals. Substituting the new assumed value of FN into cquation
(3) and letting X equal the ratio of the price of the fifth quarter in

P
Abidjan to the price of meat 1o Abidjan (L.e., X = ﬁXA ), cquation (3)
MA

can be expressed fn slightly different torms:

MM - HL - wLN PHA(D(LL - LM) - yX(1 - LL)] + waN PFN + CL - CH (3a)

1

In practice, the seller recefves a single amount for the 1ive anfmal
that fnelades both the value of the carcasg and the value of the fifth
quartoes,


http:anitm.ls
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Equation 3 will be greater than zero (i.e., it will be more pro-

fitable to ship meat than live animals) when:

Min Pua Oy =Ly > WX By, (L - L) - Pl o+ og-C (&)

Value of meat '"saved" Receipts foregone hy Increase in
due to reduced N selling fifth quarter in + slaughter and
shrinkage north where its price is transport costa
lower

Relationship (4) states that it will be more profitable to ship meat
than live animals whenever the value of the meat "saved" due to the lower
carcass shrinkage involved in meat shipments more than offsets the income
foregone in selling the fifth quarter in the north rather than in the gouth,
and the increase in slaughter and transport costs involved in shipping
meat as opposed to live animals. Rearranging terms in relationship (4) and
dividing through by NLN’ the liveweight, leads to the rtatement that it will
be more profitable to ship meat than live animals (MM - ML > 0) when:

P N PMA [yX(l-LL) - D(LL - LM)] . CM - CL

FN ; y (5)

where C

Eﬁ - wﬂ— = slaughter and transfer costs of meat, expressed in terms
LN of cost per kg. original liveweight; and

c
CL PR CE per kg. transfer costs of live animals.1
LN
Relationship 5 states that the relative profitability of exporting
meat as opposed to live animals will increase only if one or a combination

of the following things happen:

151nc«»mnny of the costas of shipping of both cattle and meat (Cl and
CM) are proportional to the animals' weights (e.g., the number of animals
or carcasses shipped per train car depends on thelr weighty), Cl and Eﬁ

vary little with respect to the welght of the animal shipped.



-219-~

1) the price of offals in Abidjan falls relative to the price of
meat in Abidjan; '

2) the average dressing percentage increases;

3) the amount of carcass shrinkage during meat shipments falls
relative to the carcass shrinkage experienced in shipping live
animals;

4) the price of the fifth quarter in the producing areas increases
relative to the price of meat in Abidjan;

5) the costs of slaughtering in the north and transporting carcasses

south fall relative to the costs of transporting cattle south.

From a policy perspective, the following factors in relationship (5)
are of greatest importance because of their variability and their suscep-

tibility to govermment policy management:

1) the price of meat in Abidjan, PMA;

2) the price of the fifth quarter in the north, P and

FA} &M 3
3) slaughter and transport costs for cattle and meat, CL and CM'

The ratio of the price of offals in Abidjan to the price of meat in Abidjan,

X, 18 also of critical importance, but as explained below, it is likely to
remain fairly stable in the next ten to fifteen years, and therefore can be
regarded as nearly constant. Similarly, the average dressing percentage,

D, is unlikely to change markedly in the coming years.1 It is also unlikely
that LM’ the percentage carcass shrinkage during meat shipments, will fall rela-
tive to LL’ the percentage carcass shrinkage during shipments of live animals.2

Before considering the four crucial policy variables, PMA’ PFN’
it is first necessary to explain why X, the offal/meat price ratio in

CM’ and

[@]

1
Furthennore, relationship (5) 1s not very sensitive to changes in D
as D takes values trom .4 to .6 (the maximum likely range of variation in D).

s

There 1s much more voom for reducing carcass shrinkage during cattle
shipments than ducing meat shipments, particularly for cattle shipped by
rafil. Speeding up transit cime (e.p., by reducing the amount of tlme spent
on sidings) could lead to a reduction In weight logses of cattle and would
Increase the profitability of shipping live animals as opposcd to meat. There-

fore, in the following analysis, the possibility of lowering shrinkage during
meat shipment relative to shrinkage during live anlmal shipments is lgnored.
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Abidjan, 1s likely to remain fairly stable in the near future. The price
ratio is a function of consumer preferences and incomes in Abidjan (i.e.,

the shape of the demand functions for offals and meat in Abidjan), and

might be expected to change as incomes and the absolute price of meat

change. Data presented elsewhere (27, Chapter 12) indicate a strong consumer
preference for meat as npposed to offals; therefore, as real incomes rise,
one might expect demand for meat to increase faster than the demand for
offals, leading to a decline in X, the offal/meat price ratio. Whether X
decreases as incomes rise, however, depends on several factors, including
whether consumers of protein other than meat and offals (e.g., fish) begin

consuming offals as their incomes rise.1

1It can be shown that X will decline as incomes rise when
Fea  yra
Pea” % cn P (6)
MA  yMa
where
PA = original price of offals in Abidjan;

Fop = price flexibility of demand for offals in Abidjan (approximately
equal to the inverse of the price elasticity of demand for offals)

Fux = price flexibility of demand for meat in Abidjan;
nYFA = income elasticity of demand for offals in Abidjan;
nYMA = income elasticity of demand for meat in Abidjan; and

P., = original price of meat in Abidjan.,

If, as seems reasonable, nYMA > nYFA’ and

> -
FFA, 'FMA" then whether in

equality (6) holds depends on the absolute magnitude of these parameters
and on the size of PMA and PFA' If, however, as incomes rose, there were

a large shift in consumption from fish to offals (1.e., 1if nYF were greater

A
than nYMA)’ then inequality (6) would be unlikely to hold. The experience

of developed countries, however, suggest that in the long run, as incomes
rise, the offal/meat price ratio falls.
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How the offal/meat price ratio, X, will behave as the absolute price
of meat in Abidjan increases depends on the size of the own-price elasti-
city of demand for offals and the cross-price elasticity of offals with
respect to meat. If the cross-elasticity is equal to the own-price elas-
ticity, then X will remain unchanged as the price of meat increases. If the
cross~elasticity is greater than the own-price elasticity, then X will increase

as the price of meat increases.1 It 15 likely that in Abidjan the cross-

lLet PMA = original price of meat in Abidjan;
PFA = original price of offals in Abidjan;
X = PFA/PMA
X 1is unchanged when PMA increases when:
dp
dX P FA
ap,, = 0= Mg - Ppy 1 dPpy - Ppa
MA MA -7 dp P =0
(P )2 MA MA MA
MA
dp dp P
Solving for ip A yields dPFA = EEA . Using the chain rule,
MA MA MA 1
Pra  Pra % P o 9 P P
, .
dPMA dPFA dPMA PMA dPMA PFA dQFA
° dqQ P P - P
FA . MA . 'FA = dP . FA

FA ——
™ Ui}
P Pra Mm@ Qra
FA
"ma ~ pra
where
QFA = quantity of offals demanded in Abidjan;

= cross-elasticity of demand for offals with respect to meat in

n
FMA Abidjan; and

MppA = price elasticity of demand for offals in Abidjan.
dX
> o L[] L]
1f Nema ~ NppA? then dPMA >0, 1.e., the offal/meat price ratio increases

as the price of meat increases.
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elasticity of offals with respect to meat 1is fairly high because meat pur-
chases represent an important part of consumers' food budgets and as the
price of meat increases, consumers shift from buying more preferred to less
preferred types of animal protein. For a large part of the Abidjan popula-
tlon, such a shift corresponds to buying more offals and less skeletal meat.
If this shift were large enough (i.e., 1if the cross—-elasticity were high
enough) the offal/meat price ratio could even increase as the price of meat

increases.

The preceding discussion suggests that in the near future, decreases
in the offal/meat price ratio due to income effects may be offset by in-
creases in the ratio due to price effects. In the following analysis, X
(the price ratio) 1s taken as a constant, although later it 1s allowed to
vary.

If shrinkage during transit, dressing percentages, and the offal/meat
price ratio in Abidjan remain unchanged, the future profitability of the
meat trade compared with the live animal trade will depend only on changes
in the wholesale price of meat in Abidjan (PMA), the wholesale price of the
fifth quarter in the producing regions (PFN)’ and the relative transfer
costs (CM and CL). Relationchip 5 states that given transfer costs, 1if the
price of offals in the exporting region exceeds a certain percentage of the
price of meat in Abidjan, it becomes profitable to export meat. If the
price of the fifth quarter in the north is fairly high relative to the
Abidjan price, the merchant loses comparatively little by selling the fifth
quarter in the north rather than shipping it on to Abidjan (in the form of
a live animal) where its price is higher. He more than makes up this loss
by the meat he "saves" due to the lower carcass shrinkage in meat shipments.
Relationship 5 further states that if meat prices in Abidjan increase re-
lative to fifth quarter prices in the producing areas and the offal/meat
price ratio in Abidjan remains unchanged, it becomes less, not more, pro-
fitable to ship meat south. As the meat price in Abidjan rises, so does
the price of the fifth quarter in Abidjan, and it becomes increasingly pro-
fitable to send both the meat and the fifth quarter south in the form of
live animals. Relationship 5 implice that unless means are found to increase
the demand for fifth quarter products in the producing areas (e.g., through

processing and export of offals) expansion of meat exports from these areas
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may be self-braking. Expanding slaughter in order to export meat from

the producing zones will lead to increased supplies of offals in these
arecas. Without an increase in demand for fifth quarter in the producing
areas, the price of the fifth quarter there will fall relative to Abidjan,
and the profitability of live animal shipments relative to meat shipments
will increase.

The absolute profitability of meat shipments depends on the price of
meat in Abidjan compared to the price of meat in the north. The relative
profitability of meat versus live animal shipments, however, depends not
only on relative prices in the north and the south, but also on the ratio
of the price of offals in Abidjan to the price of meat in Abidjan. This
is shown in Figure 1, which shows how the margins earned shipping meat
and live animals to Abidjan, MM and ML’ vary as X, the Abidjan offal/meat
price ratio varies. Figure 1 is drawn using the values for D, LL’ LM’ and
y corresponding to cattle and beef shipped from Ouagadougou to Abidjan by
rail in early 1977 (namely D = .49, LL = ,09, LM =n.04, = ,55, and y = .175),
and assuming two different meat prices in Abidjan.” 1In both cases, when
(the Abidjan offal/meat price ratio), exceeds about .4, it becomes more pro-
fitable to ship live cattle than to ship meat. In early 1977, X was about
.55; therefore, little chilled meat was shipped to Abidjan from the north.
Given the prices in early 1977, it was only profitable to ship high quality
meat from the north to Abidjan. High income consumers in Abidjan paid a

premium for this meat, therefore the offal/iieat price ratio for this meat

lExpandcd meat shipments to Abidjan would also increase the supply
of meat relative to the supply of offals in Abidjan, leading to an in-
crease in the offal/meat price ratio in Abidjan. This would further in-
crease the relative protitability of shipping live antmals rather than
neat.

2

Sec 27, p. 267 for detalls of how these values for Dy Ly, Ly, X and
y were calteulated. A congtant cattle price of 250 CFA 1" per ky car-
cass welght Is assumed for Ouagadoupgou, so the two different prices shown

in Abldjan represent two different relatlve north~south prices.
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FIGURE 1: Relationship Between

M M the Profitability of Exporting Meat
LM and Animals tp Abidjan and h£
(CFA F) Abidjan Offal/Meat Price Ratio
My
15000 - , ,; Pyt 400

A2 3 4 5 6 7 8 9

P
X=
MA
¥y DA , .
X: “p where P = wholesale price of beef in Abidjan
MA MA
%A =wholesaia price of the fifth quarter (offals)in Abidjan

MM- metgin earned exporting meat to Abidjan

Ml Mmatpn earned exporting live ammaly to Abidjan

The figure o diawn uning the parametors dosoribed in the text
and assuming o cattle price o the north of 250 (FA F per kq.
carcass weight,
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was low.1 For ordinary quality meat no premium was paid, and the only way
in which shipments of ordinary quality meat could have become more profit-
able than shipments of live animals given the prevailing prices would have
been for changes to occur in the relative transfer costs (CM and CL) or in
the shrinkage rates for meat and live animals (LM and LL).

Three policy implications follow from this discussion. First, given
current prilces, exporting meat from the north will remain less profitable
than exporting live animals unless processing and transportation costs for
meat and shrinkage of meat en route (CM and LM) fall relative to transport=-

ation costs and shrinkage for live animals (C. and LL). Second, an 1increase

in the price of meat in Abidjan alone will noi make it more profitable to
ship meat than to ship live animals. In fact, If the price of meat and
fifth quarter in Abidjan rises relative to the price of the fifth quarter

in the north, the profitabillity of shipping chilled meat will decline rela-
tive to that of shipping live animals. Third, the value of the flfth quar-
ter plays a crucial role in determining whether it is more profitable to

ship 1live animals or meat. For meat exports to become and remain more pro-
fitable than shipments of llve animals, not only must transportation costs
for meat decline relative to those for animals, but means must also be found

to increase the demand for the fifth quarter In the north. Processing and

export of offals may be one way of doing this.

1Stntcd another way, 1t was profitable to ship high quality meat be-
cause the value of the meat "saved" because of reduced shrinkage in car-
cass shipments was very high, and more than offaet the loss incurred in
selling the fifth quarter in the north were its price was lower than in
Abidjan,









CHAPTER 4

PROSPECTS FOR THE DEVELOPMENT OF CATTLE PRODUCTION
ON MIXED FARMS IN THE PASTORAL ZONE OF NIGER:

A SUMMARY

by Edward D. Eddy, III
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CHAPTER 4

PROSPECTS FOR THE DEVELOPMENT OF CATTLE PRODUCTION
ON MIXED FARMS IN THE PASTORAL ZONE OF NIGER: A SUMMARY

by Edward D. Eddy, III

Regearch Objectives

This paper draws on the results of a survey conducted by the author
in and around a small market town on the southern edge of the Sahara
Desert in western Niger. The survey ran from June 1976 to June 1977 and
involved intensive interviewing among forty-five Haussa and Tuareg mixed
farm households.l

From a national viewpoint, the area covered by the survey appears to
be better adapted to livestock production than the production of grain.
In particular, extensive grain cultivation in such an arid area can elimi-
nate the permanent vegetative cover. This expedites the process of de-
sertification.

For these and other reasons to be explained below, many development
planners believe that residents of the pastoral zone, which would include
the survey area and similar areas, should be forced or encouraged to
specialize in cattle production. Nonetheless, grain production persists
along the southern edge of the pastoral zone, and the cattle herds of
mixed farmcrs are quite small. It appears that most resldents of the
southern pastoral zone prefer to combine millet and gorghum crops with
goat production rather than cattle.

To investigate some of the factors behind the current production
patterns, a linear programming model! of a representative Tuareg mixed
farming system 1s developed. The model 18 then applied to simulate the
effects of three major policy options Intended to promote the expansion

of livestock productfon at the expense of graln crops. The policy optlons

In question are: 1) grants of cattle to mixed farmers (herd reconstitu-
tion programs); 2) decreases in the price of grafn, with the nomlnal
value of livestock output remadining constant; and 3) technolopfcal
fonovatiows which would fncrease milk ylelds, The results of the analysia

e o o

l‘In this context, "mixed farm" refers to producers of both grain and
livestock.
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suggest that, given 1976 prices and the set of assumptions underlying
the model, none of the above interventions are likely to induce even the
best endowed Tuareg mixed farms to abandon grain production and devote
all available resources to the production of cattle.

This implies that development planners must reconsider strategies
currently proposed for the pastoral zone. As an alternative to such
strategies, several policy recommendations are put forward. Such schemes
might relieve the major labor constraints restricting crop and livestock
production, as well as provide a means of p.otecting the southern pas~-
toral zone from further desertification.

The first section of the paper introduces the reader to the environ-
ment within which the research was conducted and to which the results of
the analysis might be applied. It is followed by a brief description of
the methodology employed for the survey and the ensuing analysis. The
third section describes and compares the three production systems covered
by the survey (Bush Tuareg, Village Tuareg, and Haussa). The use of
inputs (labor, land, and livestock) and the magnitude and patterns of
disposal of agricultural output are discussed in this section. The fourth
section contains a description of the average seasonal labor requirements
of Bush Tuareg agricultural enterprises, broken down by the major activi-
ties assoclated with each enterprise. The fifth section contains the
analysis of Bush Tuareg agricultural production, this system having been
chosen as the most representative of the majority of residents of the
southern pastoral zone. The final sections of the paper present the con-
clusions which may be drawn from the analysis and a discussion of the
policy recommendations mentioned above. For a more exhaustive treatment
of the topic, the reader 1s referred to the research monograph on which

1
this paper is based.

]Eddy, Edward D., Labor and Land Use on Mixed Farms in the Pastoral
Zone of Niper, Center for Research on Economic Development, University
of Michigan, and USAID, 1979.
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Introduction to the Research Site

Location of the Research Site: The Pastoral Zone and The Azawak

Region.-- The location of the pastoral zone in Niger is indicated by the
dotted area in Figure 1. The pastoral zone is defined as the area where
cattle production is possible in all seasons of the year (SEDES, 1973).
This corresponds to the area proposed for the specialized livestock pro-
duction zone, as described above. It also roughly corresponds to an
eco-climatic zone variously defined as the northern Sahel or sub-desert.
Average annual rainfall within this zone varies from 150 mm in the north
to 350 mm in the south.

The pastoral zone forms a fragile buffer between the more densely
populated grain-producing areas to the south and the practically unin-
habited desert to the north. There is enough rain in the area to support
grasses, but rarely enough, even on the sointhern fringe, to support rain-
fed agriculture. With little interference from grain fields in most
areas and adequate water supplies for livestock throughout the year, the
open rangeland of the pastoral zone appears well suited for extensive
livestock production.

Most of the western portion of the pastoral zone lies within a
region known traditionally as the Azawak (sece Figure 1). The research
site is located in the southern portion of this region and along the
southern edge of the pastoral zone. The populations covered by the sur-
vey inhabited a 900 square kilometer area, indicated in Figure 1, cen-
tered about the market town of Kao in the political subdivision known as

the Tchin-Tabaraden Arrondissement (Tahoua Department).

Climate.-- Areas in the southern pastoral zone have one rainy season
during the year, which usually runs from June to September. The rainy

season is followed by a hot/wet season, which lasts until the dry winds

blowing off the desert descend to the lower atmospheres In November., The
desert winds mark the advent of the cold scason, which lasts from November
to March and 14 characterized by perpetual dust storms.  As the arca la
desiccated by the desert winds, temperatures rise, reaching thelr amual
maxina during the bot/dry scason which lasts from March untfl the carly

raing in Junc.
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Average maximum and minimum temperatures during these seasons are
indicated in Figure 2. The cold season at the beginning of the year is
the time when the daily temperature differential is the greatest. During
this season, air temperature may drop by as much as 17° C between late
afternoon and nightfall.

The area along the southern edge of the pastoral zone, to which the
results of the following analysis may be expected to apply, lies between
the 300 and 350 mm isohyets of average annual rainfall, as indicated in
Figure 3. As suggested above, the 350 mm isohyet roughly marks the
southern boundary of the pastoral zone. Kao, the center of the survey
area, received an average of 323 mm of rainfall annually during the
period for which the isohyets in Figure 3 have been calculated.

However, average annual rainfall 1is an i1llusory statistic. The
intertemporal and interspatial distribution of rainfall in such northern
areas of West Africa is marked by extensive variability. Figure 4 1indi-
cates the extent of such variability over the seventeen-year period pre-
ceding the survey, during whick annual rainfall at Kao ranged from 185
to 475 mm.

Figure 4 also suggests the importance of deviations from the mean
level of precipitation. Mean annual rainfall for the first half of the
period was well above the overall mean, whereas the mean for the second
half was well below. The second half of the period was the time of the
well-publicized Sahelian drought. Although the recent drought was not
without precedent, it was unusual in that it was exacerbated by histori-
cal factors, to be described below.

Deviations from trend are as important for monthly or even daily
variations in rainfall as for annual variations. The timing of the rains
are as important as the amount, since the timing determines the composi-
tion of grasses on the range and may determine whether or not a crop
ylelds anything at all. leavy early railns, for instance, will favor
rapidly maturing grasses, whereas deficit rainfall towards the end of the
rainy season may climinate some varleties from the range by preventing
late-maturing grasses from bearing seed. The timing of the rains also

influences labor patterns, as will be illustrated below.
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FIGURE 2

MEAN MONTHLY MINIMUM AND MAXIMUM TEMPERATURE:
TAHOUA, NIGER, 1960-1976
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FIGURE 3: Isohyets of Average Annual Rainfall, o "
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FIGURE 4:

KAO: Total Annual Rainfall,
1960-76
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A comparison of the monthly distribution of rainfall at Kao since 1960
with that of the survey year suggests that the survey year may have been
peculiar in two respects. First, heavy rains continued to fall later into
the year than they had in the previous sixteen years, enabling some farmers
to get a second sorghum harvest. Second, no useful rain fell during the
last week of Junc and the first three weeks of July, This month-long
drought occurred at the end of May and June plantings, and It devastated
the millet crop. These peculiarities, combined with the unpredictability
of precipitation in any year, make it difficult to extend the results of the

production analysis deseribed helow to years other than the survey year.

People and Production Systems. -- Three major ethnic groups populate

the Azawak: Tuareg, Haussa, and Fulani. In this context, cthnic affili-
ation 18 defined by the household's primary language, be that Haussa,
Tamasheq, or Fulfulde. Unfortunately, it Is Impossible to say with any
certainty in what proportion thesc ethnlce groups are represented in the
population of the Azawak. The purpose of the latest population census
prior to the survey was to determine tax obligations, and therefore, the
Information collected fs of dublous qualfty. Furthermore, Inhabftants

of the "nomad zonce", whieh embraces the pastoral zone and the desert, are
registered according to '"nomad group' and 'tribe" rather than place or
region of residence. Thus, It Is difficult to arrive at quantitative
descriptions of the population, other than to say that the vast majority
are Tuareg and that, {n the southern portion of the reglon, Haussa house~
holds make up the next largest segment of the population.

The mixed farming systems covered by the author's survey could be
divided into three groups: Haussa, Village Tuareg, and Bush Tuareg. The
attributes of thesce three "productlon systems'" are compared and contrasted
in the third sectfon of thia paper. In addition to the mixed farming syu-
tems covered by the author's survey, the other major category of agricul-
tural production systems In the pastoral zone could be characterized as
nomadic pastorallsm. The nomadle pastoralists do speclatize fu Hvestock
production, relying on markets along the southern fringe of the pastoral
zone for grain to supplement thelr diceta,  The pantoralfs. s may not be

present in arcas such as the survey area throughout the year., During the
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rainy season, they will move to the north to avoid conflicts with farmers
over crop damages. During the dry season, they will move south to more
permanent water sources and better dry season pastures. Generally, the
pastoralists and their herds are in transit through the southern pastoral
zone at the beginning of the rainy season and again during the hot wet
scason which follows the end of the ralns.

The category of nomadie pastoralists can be further subdivided to
distinguish Tuareg and Fulani livestock producers. The former raise pri-
marily camels and small ruminants. They spend the greater part of the
year in the northern pastoral zone. Traditionally, they are members of
the more privileged classes of Tuareg society.,

Fulani pastoralists produce cattle primarily, often {n herds combined
with sheep.  Based on occasional interviews and time spent among Fulani
households, the author determined that during the survey ycar, the typical
household managed a herd of approximately fifty head of cattle. Usually
this includes some anfmals which have been confided to the care of a mem-
ber of the houschold, so that the number of anlmals managed does not al-
ways colncide with animal ownership by the houschold. Although this study
does not deal dlrectly with Tuareg or Fulani pastoralists, information
concerning their production patterns is introduced where relevant to the

analysis.

History. -~ Prior to colonization, the Azawak was ruled by Tuareg
warlords of the Iwllimeden Confederation, who apportioned the lands of the
Azawak among themselves,  Each warlord controlled the grazing and water
rights {n his allotted portion and further saubdivided his flefdom among
the vassals and slaves sabject to his rule. 1t was during this period
that the ancestors of most of the Bush Tuareg houscholds covered by the
survey settled fn the gurvey arca to produce prafn and pasture thelr herds,
Although nominally they were members of the alave caste (fklay), they were
a relatively fadependent proup who owned and manaped the productive re-
gourcen from which they derived thetr Hvelihood, sabfect to the occasfon-
al payment of tribute to the artatocracy, a tribute which continues to be

oxacted to this day. In the pre-colontal era, these houncholdn planted
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some grain by broadcasting seeds on the sides of the dunes, but devoted
most of their efforts to livestock production. During the growlng season,
they would evacuate their animals to northern regions to participate in
the salt cure and to allow pastures in the southern pastoral zone to grow
out, a practice which has been abandoned in more recent years due to the
influx of producers competing for the use of the range,

The Tuareg warlords were subdued by the French Army during the colo-
nial struggle, and their system of land tenure was dissolved. Thelr sub-
Jugation clearced the way for a northward migratlon of Haussa grain produc-
ers into the pastoral zone during the period of abnormally high rainfall
from 1948 to 1968. The village of Kao was settled during this period.

The migrant Haussa grain producers introduced more intensive techniques
involving the elearing of trees and grasses, and as the higher rainfall
mads grain production more profitable, th¢ area planted to grain expanded
rapidly.

During the same period, mechanized deep-bore water pumping stations
were opencd throughout the pastoral zone. The opening of the pumping
stations, combined with the pacification of the Tuareg warlords, attracted
a larger number of Fulanil herds than the area had supported previously,
These herds also pgrew more rapidly following the {mplementation of cattle
vaccination programs,

Thus, prior to the 1968-1973 drought, the Azawak was subjected to an
influx of Haussa graln producers and Fulanl cattle herders, whose herds
were growing at a greater rate due to the suppressfon of eertafn endemic
diseascs. These developments contributed to the devastating effects of
the drought on the people, the animaly, and the land resources of the
pastoral zone. For example, many of the hoascholds deslgnated as Village
Tuareg had worked for members of the Tuarep aristocracy as herders prior
to the drought. However, thelr patrons suffered substant fal losusen of
animals daring the droupht, and those houncholds were forced Lo move to
villages nuch an Xao, which functfoned an emergency food dintribution
centerns, To support themselven, Villapge Tuareg houscholds turned to com-
merce or work an laborers for Hausna houscholds, who also had come to rely

more heavily on trade as a nource of fncomo.
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This tendency was furthered by the growth in the importance of Kao
and similar villages in the southern pastoral zone as livestock markets.
With the reduction in the supply of animals as a result of the drought,
continued growth in demand for meat in coastal cities, and the commensu-
rate rise in animal prices in the Sahel, livestock merchants moved to
markets further north in the pastoral zone in an effort to obtain more
advantageous prices. Thus, the chain of primary animal collection markets
serving the pastoral zone has shifted north in recent years. This chain
of events can be generalized as follows: (1) pacification of the pastoral
zone by colonial forces; (2) the northward migration of grafn producers
into the pastoral zone during the two decades of abnormally high rainfall
which preceded the recent drought; (3) greater growth in the cattle pop-
ulation due to the opening of mechanlzed water pumping stations and the
elimination of endemic discases; and (4) the emergence of market villages
along the southern fringe of the pastoral zone. From this brief introduc-
tion to the enviromment within which the research was conducted, we move

to a description of the survey methodology.

Research and Analytical Methodology

Sample Selection. -- The research team, including the author, lived

at Kao throughout the course of the survey. The team consisted of three
enumerators, a translator whosc famlly lived with the author's family at
the research gite, two clerks, and several part-time assistants and consul-
tants. The team arrived in Kao after completing the government clearance
process In May 1976, At that time, a census of the village and surrounding
Tuarey and Fulanf{ encampments wan conducted.  The census was required to
construct a proper sampling frame since, as mentioned above, reliable
alternatives were avallable,  To asulst with the census and ensure the
accuracy of the results, communfty feaders accompanted the research team.
For the purposes of the census and the survey, a "houschold" waa de=
fined as o proup ot people who cat out of the same pot, In the cane of
the populations covered by the survey, thia definftion delineated a manage-

ment anlt within which all members worked the name flelds and tended the
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same animals., Based on the results of the census, sixty-five such house-
holds were selected at random at a public drawing: forty-four from the
village and twenty-one from a group of Tuareg encampments approximately
five kilometers from the village. Of these sixty-five households, seven-
teen moved out of the survey drea during the course of the survey and had

to be dropped from the sample.

Survey Techniques.-- The basic work of the survey consisted of reg-

ular twice-weckly interviewing with each sample houschold. During these
interviews, the enumerators collected information on the activities of each
household member during the twelve daylight hours of each day, houschold
cash flows during the relevant three or four-day period, exchanges in kind,
production of agricultural commoditles, and consumption of graln, meat, and
milk. The cnumerators then coded this Information, using a coding system
which was devised durlng the first month of the survey. Coding was veri-
fied weekly. The data then were punched directly from the questionnaires
onto computer tape.

Each of the plots planted by sample households during the 1976 grow-
ing season was measurced. The resulting angle/distance measurements were
then spot-checked and coded by the author, so that the arca of each plot
could be calculated by computer. The results were returned to the author
8o that flelds could be remeasured as necessary,

The measurement of agricultural output was based on local unita of
measure. For Instance, since the graln harvest 1s stored on the head in
bundles, the output from cach field was marked down in bundles. Then, a
representative sample of bundles of cach type of grain was obtained from
a number of houscholds and the gratn was removed from the head using the
local processing methods.  The bundle was welghed on a spring scale prior
to procesaning, and the resulting quantity of praln was welfghed on a bal-
ance scale,

Finally, market smurveyw were conducted to determine the prices at
which to evaluate output. A nample of retall quantities of pralin was
purchased at cach weekly market, then each purchase was welfghed on a bal-
ance ucale to determine the price per kilogram., Also, one or two enumer-

ators remafned In the livestock market throughout the day and, for as many
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transactions as possible, recorded the purchase price, age, sex, breed,
origin and destination of the animal, and occupations of the buyer and
seller. These data were compiled and coded on market survey schedules,

and, again, keypunching was done directly from these schedules.

Populations Covered by the Survey.-- As mentioned in the first sec=—

tion, the survey was restricted to mixed farm households. Some qualitita-
tive interviewing was conducted by the author at traditional gatherings of
nomadic pastoralists in or around the survey area. However, such research
was really tangential to the main survey.

The main survey covered the three types of mixed farm households dig-
cugssed above: Haussa, Village Tuareg, and Bush Tuareg. 1In addition, the
sample contained three Fulani households. However, since this subsample
wag too sumall and the households within it were not found to be represent-
ative of any major production system, these three houscholds have been
dropped from the subsequent analysis, The forty-five houscholds remaining
represented the three types of productlfon systems in the following propor-
tions: (1) Haussa: sixteen houscholds: (2) Village Tuareg: seventeen house-

holds; and (3) Bush Tuarcg: twelve houscholds.

Analytical Mctholology. == The linear programming model presented in
the sixth section of this paper applies directly to the production system
represented by the twelve households In the Bush Tuareg subsample. From
among, the populations covered by the survey, the model was designed to
represent the production system of Bush Tuarep houscholds, for several rea-
sona, Flrst, Bush Tuareg households relled most heavily on household pro-
duction as a source of food for subslatence needs. Second, from among the
three subsamples, they dertved the largest proportion of thelr cash income
from agrlcultural enterprines, as opposed to commerce or wage labor, duriry
the survey year.  Thirvd, Bush Tuarep households devoted the largest propor-
tion of avatlable labor resources to apricultural enterprises.  Fourth,
they relled least on hired labor to supplement houschold labor resources.
Thene characteristics will be Hllustrated In the comparative analynis of the

three production systems following this sectton., Finally, and most impor-
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antly, based on the author's travels and life in the southern Azawak, on
what little population data were available, and on secondary sources, the
author concluded that the households in the Bush Tuareg subsample were the
most representative of the largest segment of the population of mixed farm-
ers in the southern Azawak. This segment could be characterized as semi-
sedentary Tuareg subsistence crop and livestock producers, most of whom

are of the iklan social class.

The model allows for selection among millet, sorghum, goat, and mixed
goat and cattle enterprises, subject to labor, land, and subsistence con-
straints and certain other behavioral assumptions to be specified below.
The model is then used to determince optimal enterprise combinations for
both the average and large Bush Tuareg houscholds. Separate solutions are
obtained for the larger houselolds, since only the larger households were
engaged in cattle production during the survey year. In determining optimal
enterprise combinations, the model is used to test the effect of the three
policies mentfoned above, all of which are designed to encourage speetal-
ization in cattle production. The results sugpest that such policies would
not be wholly effective without complementary policies which would relieve
labor constraints in the harvest and pre-harvest perfods and which would
preserve the value of forage resources during the ralny season, thus pre-
venting the permanent degradation of the range. One such complementary
policy, that of protected forage cultivation, is discussed in the final

gsection oi the paper.

Applicability of Results. -- The analysis applics dircctly to a cross-
gection of Bush Tuarcyg mixed farm houscholds {n the southern Azawak in a
year in which, in addition to the other parameters in the model, the amount
and distribution of rainfall was an obscrved during the survey year, This
latter consideration Iu particularly {mportant, slnce varylng amountu and
spatial and temporal patterns of rafufall would alter the tabor requirements
and poanibly the relative proffrabtilfty ot agricultural enterprives.  Thun,
the model {n uneful for crows-sectional comparisons, but plven the extennive
varlability of rainfall patterns 'n the southern pantoral zone, the model

could not ba used rellably to predict or explain behavior over time,
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The model assumes perfect foresight on the part of producers, who
base their decision-making on known prices, labor requirements, and risk
parameters., In actuality, producers probably select the size and combina-
tion of agricultural enterprises on the basis of expectations formulated
from experience over a number of years, not simply one year. The follow-
ing interpretation of the model assumes that producer expectations concern-
ing the parameters of the model did not deviate substantially from esti-
mates of the parameters derived from data collected by the research team
during the survey year. Only if 1t can be assumed that such expectatlions
are constant over time, which 1s doubtful, could the model be used success-—
fully for intertemporal comparisons. A more realistic formulation, which
could explain behavior over time, would be to assume that expectations
vary in some predictable fashion based on variations in rainfall patterns,

The author hopes to test this formulation in future research.

Monetary Units. -- The unit of account throughout this report is the

franc CFA (designated as FCFA), the official currency of much of former
French West Africa, including Niger. The franc CFA is supported by the
French banking system and guaranteed parity with the French franc at a rate
of 100 (CFA) to 1 (French). During the survey year, the official exchange
rate for the franc CFA varied from 222 to 246 F CFA per dollar.

Comparison of Production Systems Surveyed

This section of the report compares the agricultural enterprises under-
taken by the three major subsamples: Haussa, Bush Tuareg, and Village
Tuareg. Although most of the subsequent analysis dwells on Bush Tuareg

houscholds, information on other houscholds 18 oresented here by way of

contrast since such houscholds do form a significant proportion of the
population of the southern pastoral zone, although they are not in the
majority., Statistics relevant to the three Fulant houscholds In the survey

sample also are presented, but these statistics will not be discussed herein,
and the reader Is cautloned that such statistics may not be representative of

most of the Fulani housicholds in the pastoral zone. In comparing the three
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major production systems, the following discussion dwells on labor patterns
and availability, land use, livestock management, and the output and con-

sumption of agricultural products.

Labor Patterns and Availability.-- Table 1 presents summary statistics

by subsample on labor availability, area planted, and grain and milk produc=-
tion. Labor availability, presented as the number of working resident
equivalents signifias that one household member of at least eight years of ag
was present in the household for the eutire year. Thus, a working household
member who was present in the household for only nine of the twelve survey
months would register as .75 resident equivalents. The conversion to resi-
dent equivalents was found to be desirable since individuals travel exten-
sively in the pastoral zone and there was a great deal of movement into and
out of households.

As Table ! 1ndicates, the twelve households in the Bush Tuareg sub-
sample had, on the average, the grzatest number of family members of working
age residentsin the household. In contrast, village Tuareg houscholds had
the least amount of working age labor available. Ten of the seventeen
Village Tuareg households had leys than three resident equivalents during
the survey year, whereas only four Haussa and four Bush Tuareg households
fell within that category. On the average, Including children under elight
years of age, household size varjed among the three subsamples from five to
seven resident equivalents of all ages. Haussa households had the greatest
number of children under elght years of age in residence.

The outstanding characteristic of the statistics presented in Table I
is that, as the ranges indicate, the underlying distributions display an
enormouss degree of dispersion. Curiously, an analysis of the data Indicated

that variations In grain and milk production are not highly corre