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Chapter 1

Introduction

1.1 3ackground
Burkina Faso is a landlocked country of the Sahel, bordered on the

south by the Ivory Coast, Ghana, Togo and Benin, on the east by Niger,

and on the northwest by Mali. The surface is a plain, lying between 250
and 350 m above sea level and inclined slightly toward the south. The
country covers some 274,000 kmz, of which about 33 percent is considered
arable. Its principal outlet to the sea is Abidjan, in the Ivory Coast, to
which it is linked by railroad, road and air.

The climate of Burkina is primarily sudanian. The country also falls
into the zone known as semi-arid tropics, characterized by a net moisture
deficit for more than half the year and by temporal variability in rainfall
patterns. The dry season can be divided into two periods: a relatively
cool period for three months following the end of the rains {(December
to February), and a much hotter period prior to the beginning of the rains.

Rainfall throughout the country is low and occurs over a short period.
In general, the rain begins slowly in May, reaches its peak in August, and
falls off sharply in October. For agriculture, it is important that the dis-
tribution of rainfall is not concentrated too much in the mid-months of
the rainy season.

The country lacks mineral resources that can be exploited profitably

with present technology. Burkina economic progress depends primarily on

the performance of its agricultural sector, which employs 80-90 percent

of the population, Crop cultivation is still the dominant activity in agri-

culture. [t contributed about a fourth of Gross Domestic Product (GDP)
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during the 1970's. Farmers' efforts in most parts of the country are ham-
pered by poor soils and irregular rainfall.
In the northern, central and eastern regions of the country, unfav-
orable factors, such as eroded and overexploited soils, absence of year-

round flowing rivers and low rainfall, keep average agricultural produc-

tion at tow levels. In contrast, in the west and the southwest, climatic
and pedologic conditions are much more favorable, and agriculture here

is more diversified, permitting the accumulation of marketable surpluses.
The main crops cultivated in Burkina are sorghum, millet, maize, ground-

nuts, yams, and cotton.

1.2 Need for the Study

Cotton is the main export crop and a growing source of farmer
income. In Burkina Faso, cotton represented some 40 percent of the total
recorded exports in recent years (Table{l). During the same period, about
50 percent of agricultural exports were comprised of cotton.

Each year, SOFITEX, the Burkina cotton company (a government
cotton parastatal) purchases about 3-4 billion CFAF worth of cotton from
farmers.l A large amount of this money goes to farmers in two ORDs,
Hauts Bassins and Volta Noire.2

The promotion of cotton cultivation in the country has led to an
expansion of SOFITEX, i.e., the creation of new ginneries. In addition,
the increased level of cotton seed provided by SOFITEX has allowed the

parastatal in charge of oil and soap production, the Société des Huileries

et des Savonneries du Burkina Faso (SHSBF} to operate at full capacity.

Expanded cotton production has also indirectly stimulated expanded produc-

tion at the Attelier Regional de Construction de Matériaux_Agricoles (ARCOMA)




Table 1.4 The Value of the Total Exports and Cotton Exports Burkina Faso

{1974-1982)

Unit: Million CFAF

Total Value |Total Value | % of Cotton { Total Value of % of Cotton
Year | of Burkina |of Cotton [in Total Ex- | Agricultural in Total

Exports Exports ports Exports Agricultur-!

al Exports

1974 8,702 1,827 21 8,210 22
1975 9,368 1,593 17 8,817 12
1976 | 12,690 5,837 46 11,615 50
1977 | 13,614 5,446 40 12,722 43
1978 9,600 3,072 32 8,829 35
1979 | 16,238 5,583 35 13,698 4]
1980 | 19,066 8,389 44 16,508 51
1981 | 19,919 8,167 41 17,106 48
1982 | 18,110 7,602 42 15,500 49
Source: BCEAO (Banque Centrale des Etats de 1'Afrique de 1'Ouest).

Annual Reports for 1975 and 1983.

Dakar.
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and Volta Textiles (VOLTEX). The SHSBF, ARCOMA and VOLTEX are

all parastatals, which employ significant numbers of owrkers.

Cotton taxes provide substantial revenues to the government. These

cotton revenues to the government arise from three separate sources:
1. A cotton levy of CFAF 4500/ton of seed cotton paid into
the development fund, for cotton and other types of develop-
ment as well;
2. Export taxes of CFAF 1000/ton of seed cotton equivalent;
3. A payment by SOFITEX to the ORDs equal to 10 percent

of SOFITEX's profit greater than 7.5 percent of turnover.

These taxes result in a transfer of income from the cotton subsector

to other sectors via the government which allows these sectors to partici-

pate actively in the development of the economy as well. During the past

20 years, the cotton subsector has become one of the key elements in
the mational economy. The subsector, however, is facing s&mecrucial
policy issues.

The two policy issues to be dealt with specifically in this paper
are: 1) government price controls on seed cotton; and, 2) government
subsidies on inputs. Historical data indicate that nominal cotton prices
have often remained constant for three or four years at a time because
of government intervention, The low producer prices set by the govern-
ment each year may discourage farmers from producing cotton, leading
them instead to expand production of sorghum and millet which are sub-
stitutes in production for cotton in Burkina.

Input prices have been subsidized by SOFITEX since 1971 in order
to stimulate the use of fertilizer and insecticides by farmers. This policy

has led to a tremendous increase in consumption of inputs, consequently
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increasing cotton yields. Now, under World Bank pressure, the government
has decided to remove these subsidies gradually. What will the impact

of such a decision be on farmers' behavior?

1.3  Objectives of this Study
In Burkina, no study of the cotton subsector has ever been done.
There is, however, some basic information related to cotton acreage, yields,
production, prices of output and inputs, all of which are relevant for deci-
sion-making. Time series data for a long period are not available at the
ORD level. In view of the prominent position of cotton in the Burkina
economy, the expansion of cotton production has become an important ag-
ricultural policy issue. Therefore, studies are needed concerning the major
determinants of the supply of cotton in the country. The general objective
of this study is to examine the cotton subsector. The specific objectives are:
a) To describe the cotton subsector in Burkina Faso.
b} Based on a subsector analysis, to develop an economic model
of factors influencing cotton supply.
c) To develop and test a statistical model built on the eco-
nomic model.
d) To use the statistical results to analyze the two policy issues
mentioned above and to evaluate alternative policies for the

subsector,

1.4  Methodology
The first specific objective is accomplished by using the information
obtained from diverse sources, including personal observations made during

the author's stay in Hauts Bassins ORD from 1979-1982. During this period,
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he worked with farmers and the SOFITEX staff. The contact with farmers
and SOFITEX staff provided him with some understanding of the cotton
subsector. He was involved in the markering process; his responsipility
was to supervise the different buying spots and coordinate the activities
between SOFITEX and the ORD. He used some information from Blold
and Henry. These two authors had written about cotton in West Africa
during the colonial period.

The second objective which involves the development of a supply
response model, is achieved by developing an economic model. The third
objective is accomplished by testing the parameters of the supply response
equations estimated using time series data obtained from SOFITEX annual
reports and other secondary sources. Finally, the fourth specific objective
is accomplished by usingthe results to simulate what would occur if var-

ious policies were carried out, such as removal of input subsidies,

1.5 Data Collection

Data used in this study have been adopted from the FAO Production
Yearbook, SOFITEX annual reports and reports from the Hauts Bassins ORD,
Data from SOFITEX and the ORD were collected by extension agents
through interviews with farmers. In addition, the extension agents were
supervised by sector, extension service and production service chiefs, sug-
gesting that these data are reliable. Data from the FAO Production Year-
book were obtained by FAQO officials from the Ministry of Agriculture and
Livestock. The consumer price index and the export values are from
BCEAO. These data were given to BCEAO by the Ministries of Finance

and Trade.




1.6 Plan of the Study

This paper is organized first to provide in Chapter II the necessary
background about the cotton subsector in Burkina Faso. A theoretical
cotton supply model is then developed in Chapter IIl. The statistical re-
sults obtained in Chapter Il are used in Chapter IV where the policy
analysis is developed. Finally, Chapter V includes a summary and the

conclusions of the study.

Footnotes
1. See the list of abbreviations at the end of this paper.

2. The ORD is the Regional Development Office corresponding to the
Department which is an administrative division of the country.
There are 11 ORDs in Burkina Fasoc. One ORD is an agency of
the Ministry of Agriculture and Livestock. They have the respon-
sibility to promote agricultural and animal production.




Chapter 1I

Description of the Cotton Subsector

2.1 Cotton Development in Burkina Faso

Cotton has been grown in Burkina Faso for a long time, beginning
before the colonial period. Traditionally, mixed cropping was practiced.
Farmers. used to grow cotton with maize or another food crop. In each
village, spinning by women and weaving by men had developed. Almost
all cloth was made with cotton, and merchants traded cloth from village
to village.

Under the colonial administration, the mode of production took
another form. The native Burkinabe were obliged to grow cotton in order
to satisfy the French Colonial administration's needs. The French govern-
ment implemented the same policy in all its colonies where conditions were
propitious. During this period, European colonial growers envied the U.S.A.,
which was playing an important role in the world cotton market.

In 1911, under French domination, the western part of Burkina (Bobo-
Dioulasso and Dedougou) was explored by M. Level, an agent of the Asso-

ciation Cotonnigre Coloniale (A.C.C.). This report influenced M, Wadding-

ton, president of the association. In January 1924, Waddington personally
conducted a survey in the same regians and also concluded that these re-
gions were fertile and therefore cotton cultivation could be developed.
With the combined efforts of the colonial administration and local
chiefs, a propaganda campaign was launched. It was the duty of each
chief to grow a field of cotton. These cotton fields were called "the
Commanding Officer's field," or "the collective field." In each village,

8
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villagers were supposed to grow cotton so that they could bring their
production to market. The product was sold at a low price to the col-
onial administration which exported it to different international cotton
markets,

The American cotton success evoked jealousy among many indus-
trialized countries. The French government was eager to produce more
cotton in its colonies, To accomplish this goal, the French sent people
to the U.S.A. to gain experience in cotton production so that they could
transfer the acquired knowledge to their colonies. In addition, the French
colonial authorities sought to apply two different models of cotton develop-
ment: the German model and the American model.

The German model, or school farm, consisted of choosing some young
peasants and training them for a period of three years. After their training,
these students were supposed to set a good example for the other peasants.
The American model, or school village, consisted of founding new villages
where young farmers were settled and provided with equipment for cotton
cultivation, These farmers were supposed to be married or steps were
taken to get them spouses. In addition to cotton cultivation, the farmers
were allowed to grow food crops. Other considerations included in the
design of the village were provisions of markets and the settlement of
the village near principal roads and water.

Both these models were tested, but neither worked because the par-
ticipating farmers remained attached to their previous social and cultural
groups. As a result, cotton production grew only slowly. After these
failures, the colonial power changed its approach. ACC became La Com-

pagnie Frangaise pour le Dé&véloppement des Fibres Textiles (CFDT), and

sent technicians known as CFDT agents to rural villages. These extension
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agents' sole responsibility was to teach farmers how to grow cotton. Later,
they were replaced by native extension agents who undertook the same
activities. Some former CFDT agents became ORD Director advisors.

Since the independence of Burkina Faso, many farmers have become
involved in cotton cultivation, and the acreage devoted to cotton has in-
creased, leading to an increase in production. Yields, however, remained
low for many years, The CFDT extension approach, higher cotton prices
relative to production costs, and a well-organized cotton marketing system
had contributed to the adoption of cotton cultivation by new farmers.
This increase induced CFDT in 1972 to look for sources to finance the
country's first large cotton project (the projet coton). Figure 2.1 indicates
where that project was implemented. It covered the Hauts Bassins and
Volta Boire ORDs. After 1972, 53 percent of total acreage and 77 per-
cent of nationa! production has been within the project area. That project
ended in 1976. It led to such encouraging results that the World Bank

financed the "Projet de Dé&véloppement Agricole Ouest Volta I" (PDAQVI).

The new project included many objectives, including an increase in cotton
production, an increase in food crop production, andthe introduction of
a training and visit extension system. (The training and visit system is
an extension approach that allows farmers to get more contact with the
extension agents.) As part of the project, a certain number of farmers
were visited weekly. During these visits, extension agents provided advice
to farmers and received feedback from them, This five-year project has
also been successful in extending the work of the preceding cotton project
to stimulate more general agricultural development in the area,

Table 2.1 illustrates the evolution of cotton production and average
yields from 1972 to 198! for the two ORDs where these projects have

been implemented. From 1972 to 1981, there has been an increase of




11

‘861 "(eo1130n03n0peSen) XHIIJQS) @Ve[ES :924n0S

squo o [ ]

(no8nopacl) 9JI10N BIOA
 pue (osse[noi-0qog) suisseg sineH Jo sQUO =YL N

1Sy0D AYOAT

ose.f eupjing uj sHO
9JION BIJOA pUE suisseq SINBY JO UOIBD0T oY) 1°Z 2ndly

9o YNYHRD

NINAg

h =)
Es_aom.? 6_10& °

ode

ophg




‘$g61 ‘osse[noi(f-oqog ‘juswmdop paystigndun ‘QyO suisseq sINBH WoJj paeidopy :904n0§

161 90L 796 228 8LS 1c 1 so01] ses | wee | eop 88y m_w_ﬂwm_w
GoIoNp
6¢ S¥ 14 44 v 4 av 19472 ¥ 9% 67 ||l-01g [euor
BN JO %
(L)
uojionp
Lv3'ce 9L8'LT 0L0'ce | oLv9z | ¥E8'SI (]| 165'pe | $60°vZ | 682°C1| 886°01 | 0961 %wﬁn_éium_mm
e1jOA
HHﬂH.ﬂﬂ"LH == "ﬂu;ﬁlﬁtﬂlﬂrwmmﬂﬂn;!] m:\ A 3
L1 [ 3 4 14 [4
6LZ'1 021 LT Z81°1 Z81°1 DISIA
oF 0¥ 8¢ i 74 o¥ o¥ 1§32 ¥ AN 6z | uomnonp
01 [euol
FIeN JO %
[ |
- (1) uon
-onpoad
GLL'GT ££6°62 €18°62 £5L°€T ger'or ||l o681z | 189‘0z7| Lz9‘z1l69%‘6 |¥zo‘0l | 00%'8 (GUO Suis
-seq IneH
(L) uond
FES LS 6€5°29 0ZS°LL 9¢6'6S evo'se Il esz'se | ve9‘os| zos‘oe| 8990z |vLs‘ze | 921°8% | -onpoad
[euorIeN
1861 0861 6L61 8L61 LLBT 9161 6161 | ¥vL61 | €L61 TL6T 1L61 Jeax
1 - weloig
Jusmdo[aAa(] [eININOLISY BI[OA UIDISOM poutad 109[lold uo1l0)
1# Aovdd | W10310D 190,

‘SO 91ION B3JOA Pue sujsseq SIney uj s109foid Japun pIoy pue uondnpoid uciion jO uolIN[OAT  1°Z QIqel




13

51 percent in yield and 157 percent in production in the Hauts Bassins

ORD. In the Volta Noire ORD, the yield has increased by 62 percent and
production by 49 percent,

The most recent project in the same regions started in 1982. Increase
in cotton production is one of its main targets among its multiple objec-

tives. Two other ORDs (Bougouriba and Koudougou) are expanding their

production. Two agricultural projects have been financed in these two

ORDs recently.

2.2 Cotton Cultivation

As discussed above, cotton is not a new crop for farmers in Burkina.
Its cultivation is more important in the western part of the country where
land is avallable and where pedological and climatological conditions are
better. Cotton is produced by smallholders who use hand tools, animal
traction or small tractors {(Bouyer). The cultivation of cotton has become
a tradition for these farmers. They practice crop rotation {cotton-sorghum-
millet). This cultural method allows an increase in sorghum or millet yield.
The farmers can use their lands efficiently. Special equipment such as 1
sprayers, sowing machines are also used by cotton growers. Cotton culti-
vation is demanding, requiring intensive labor use. These requirements
involve the use of labor in preparing land, seeding, weeding, ridging,

spraying, and harvesting. Most of the labor is provided by the family,

which frequently numbers between seven and ten members. In some cases,

particularly in the harvest period, some families hire labor. The wages
vary among regions and even within the region. !

Formerly, cotton was grown in association with other crops. This

method tended to be abandoned by farmers because of the recent introduction
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of insecticides and herbicides recommended for cotton only. Monocrop-
ping seems to be the new approach; even the shifting cultivation method
is practiced less by farmers.
Cotton is planted in June, and harvested and marketed from Nowv-
ember to April. After cotton has been harvested, land is prepared for the

next crop, which is often sorghum. Table 2.2 indicates that, in 1969, a

record 84,076 hectares were planted to cotton. Production totaled. only

36,248 tons of seed cotton, however, because of a low yield of only

431 kg/ha., By 1979, production had risen to 77,520 tons, representing a
114 percent increase of production in ten years. In 1979, the average yield
was 945 kg/ha, or a 119 percent increase over 1969 levels. In 1982, the
national average yield was 1,050 kg/ha, whereas it was only 183 kg/ha in
1962 and 465 kg/ha in 1972,

Looking at the regional distribution of production of cotton, three
ORDs produce the greatest amount: [Hauts Bassins (Bobo Dioulasso), Volta

Noire (Dedougou) and Bougouriba (Diebougou). Table 2.3 shows the share

of acreage and production for the Bougouriba, Hauts Bassins and Voita
Noire ORDs for the period 1970-1981. Bougouriba ORD had 4.9 to 10.2
percent of total national acreage and 4.7 to 7.3 percent of national prod-

uction. The major proportion of both production and acreage belongs to

Hauts Bassins and Volta Noire. These two ORDs had 44 to 71 percent of

total acreage and 70 to 84 percent of national production throughout the
period.

Table 2.4 illustrates the evolution of yield by region between 1970 -
and 1981. The increase in yields is more significant in the two leading

ORDs than the others. As stated before, this regoinal pattern of cotton

production is because of the investments made in these regions and to more
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Table 2.2 Evolution of Cotton Production in Burkina Faso {1961-1982)

Year Area Seed Cotton Yield
{1000 ha) {1000 kg} kg/ha
1961 22.9 2,341 113
1962 36.0 6,600 183
1963 45,8 8,048 186
1964 52.5 8,769 170
1965 49.7 7,463 137
1966 52.4 16,297 311 .
1967 65.4 17,275 264 i
1968 71.6 32,027 447 ; ‘
1969 84.1 36,248 431 !
1970 80.5 23,484 291 ‘
1971 74.0 28,126 379
1972 70.0 32,574 465
1973 66.6 26,669 413
1974 61.5 30,695 497
1975 68.0 50,695 745
1976 79.2 55,254 697
1977 68.7 38,043 553
1978 71.7 59,955 837
1979 82.0 77,520 945 |
1980 74.9 62,539 834 i
1981 65.2 57,534 882 ’
1932 71.9 75,572 1,050

Source: SOFITEX annual reports (1978-1982). Ouagadougou.
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favorable soil and climatic conditions. The introduction and the acceptance
by farmers of innovations such as the use of animal tractors, fertilizers,
insecticides, and herbicides seem to be the major reasons for the yield in-
creases. [Effective extension efforts have played a key role in bringing about
these innovations. Moreover, the introduction of the training and visit sys-
tem in Hauts Bassins and Volta Noire ORDs has freed the extension agents
from other activities such as distribution of inputs and credit, allowing them
to concentrate on extension activities. (The distribution of inputs and credit
will be discussed later in this chapter.)

Continuous training of extension agents and the existence of incen-
tives for the agents, such as the annual premiums, allowances and facilities
to buy motorcycles, have motivated these people to work hard with the
farmers so that they .could improve their production. The high yield of
Hauts Bassins and Volta Noire ORDs have greatly enhanced the national
average yield in recent years, as shown in Tabie 2.4.

Over the last 21 years, there has been tremendous variability in both
acreage and yields. Table 2.5 shows that variability, In the Burkina case,
where nominal prices often have been constant for three or four years in
a row, real prices have been eroded by inflation and this may have affected
farmers' planting decisions.

The area planted to cotton represents only 2-3 percent of total area
covered by the major crops cultivated in the country. Table 2.6 indicates
the evolution of the total area under cultivation, the cotton area and the

share of cotton acreage in the total from 1961 to 1981,

2.3 Institutions Involved in Cotton Production
In Burkina, many institutions are involved in cotton production. They

promote cotton cultivation. The Institut de Recherches du Coton et des
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Table 2.3  Evolution of Cotton Cultivation in Hauts Bassins, Volta Noire
and Bougouriba ORDs
(1970-1981)

Share of Total Area in Share of Total Production in
the Whole Country the Whole Country
% %
Years ]
Bougouriba | Hauts Bassins Bougouriba | Hauts Bassins .
and Volta and Volta
ORD | Noire ORDs ORD Noire ORDs
1970 4,9 43.6 4.7 70.1
1971 5.5 47.5 5.0 77.9
1972 5.2 53.2 4,9 76.6
1973 7.5 55.4 5.6 76.6
1974 6.5 59.2 3.5 84.6
1975 7.1 64.7 3.6 88.3
1876 8.9 76.3 4,5 83.0
1977 10.5 65.6 4.7 85.8
1978 8.1 69.6 3.7 83.1
1979 9.0 77.4 6.2 86.4
1980 9.0 70.0 6.5 85.4
1981 10.2 71.2 7.3 83.7

Source: World Bank. Projet Engrais. Document de travail No. 2. "Im-
pact du projet sur la production cotonnigre." 12 Octobre 1983.
Ouagadougou.
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Table 2.4. Evolution of Yield in Hauts Bassins and Volta Noire, Bougou-
riba and the other ORDs, and the National Average Yield.

(1970-1981)

Bougouriba [ORDs Other than Bou- |Hauts Bassins | National Aver-

Vears ORD gouriba, Hauts Bassins & Volta Noire| age Yield in

kg/ha kg/ha ORDs kg/ha

kg/ha

1970 281 142 469 291
1971 345 138 622 379
1972 438 207 670 465
1973 301 192 554 413
1974 266 172 712 497
1975 378 214 1,018 745
1976 354 541 769 697
1977 249 219 722 553
1978 568 408 1,002 837
1979 665 525 1,078 945
1980 592 295 955 834
1981 629 426 1,033 882
Source:  World Bank Projet Engrais. Document de travail No. 2. "Im-

pact du projet sur la production cotonnigre."

Ouagadougou.

12 Octobre, 1983.
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Table 2.5 Evolution of Cotton Acreage Yields (1961-1981).
Year Area % Yield %
{1000 ha) Change kg/ha Change

1961 22.9 -— 113 ——
1962 36.0 57 183 62
1963 45.8 27 186 2
1964 52.5 15 170 -9
1965 49,7 -5 137 -19
1966 52.3 5 311 127
1967 65.4 25 264 -15
1968 71.6 10 447 69
1969 84.1 17 431 -4
1970 80.5 -4 291 -32
1971 74.0 -8 379 30
1972 70.0 -5 465 23
1973 66.6 -5 413 ~-11
1974 61.5 -8 497 20
1975 68.0 11 745 50
1976 79.2 17 697 -6
1977 68.7 -13 553 -21
1978 71.7 4 837 31
1979 82.0 14 945 13
1980 74.9 -9 834 -12
1981 65,2 -13 882 6

Source: Calculated from data in SOFITEX Annual Report, 1982.
Quagadougou.
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Textiles Exotiques (IRCT), the extension service, the organizations of rural

people, and SOFITEX are these institutions, which act separately or interact

between themselves for a better coordination.

2.3.1 IRCT

This French institute does field work related to cotton diseases, ferti-
lizer, treatment trials, and mass selection. IRCT operates the Boni farm,
located in the Hauts Bassins ORD and has trials around the country. In
collaboration with extension agents, these trials are implemented in farmers'
fields. Any new variety introduced is tested by IRCT. IRCT's active cotton
program has resulted in a promising new variety, L299-20-75, with a fiber
productivity superior to MK 73, which has replaced BJA, previously the most
widely cultivated variety. The technical support from the ORDs, IRCT and

SOFITEX contributed to the increase in cotton production discussed earlier.

2.3.2 The Extension Agents

The extension services are under the authority of the Ministry of
Agriculture and Livestock. These services are decentralized so each ORD
has its own extension service. The extension agents receive their training
at the Matourkou Agriculture School. In addition to these agents, there
is another category of extension agents who are engaged by contract and
who spend nine months at Matourkou, whereas the other agents get a degree
after three or four years at the same school.

The number of extension agents varies from one ORD to another.
In the ORD where projects have been financed, the number of the agents
and the effectiveness of these extension agents are significant. The cotton

ORDs, such as Hauts Bassins and Volta Noire, seem to have the best organized
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Evolution of Acreage Under Cultivation for Major Crops* and

the Share of Cotton

Year Total Area Under Cotton Area Share of Cotton
Cultivation (1,000 ha) %
{1,000 ha)
1961 1,994.9 22.9 1.2
1962 2,194.0 36.0 1.6
1963 2,090.8 45.8 2.2
1964 2,391.5 52.5 2.2
1965 2,167.7 49.7 2.3
1966 2,231.4 52.4 2.4
1967 2,505.4 65.4 2.6
1968 1,958.6 71.6 3.7
1969 2,344.1 84.1 3.6
1970 2,262.6 80.6 3.6
1971 2,112,1 74.1 3.5
1972 2,084.1 70.1 3.4
1973 2,153.6 66.6 3.1
1974 2,391.5 61.5 2.6
1975 2,470.0 68.0 2.8
1976 2,467.2 79.2 3.2
1977 2,305.8 68.8 3.0
1978 2,481.7 71.7 3.0
1979 2,201.7 82.0 3.7
1980 2,074.9 74.9 3.5
1881 2,515.2 65.2 2.6
Source: Calculated from data in "Rapport Mission Conjointe Banque Mon-

diale/FAOQ/ISNAR sur la Recherche Agronomique en Haute Volta,"

1983, OQOuagadougouw

*Major crops inciude sorghum, maize, millet, rice, groundnuts, sesame, and

cotton.
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extension program, which promotes improved cultivation techniques and the
use of fertilizers and insecticides, Now attention is also being paid to food
crops. It is hard to evaluate the impact of the extension agents, but it

is clear that they did benefit farmers. The extension agents assist farmers
in adopting improved production practices, provide feedback and interaction
between peasants and the researchers, and promote the delivery of informa-
tion and services, as well as increase farmers' ability to pursue their own

communal interests (collective fields, schools and dispensaries).

2,3.3 The Organization of Rural People

The "Direction des Institutions Rurales" (DIR) which is a division of

the Ministry of Agriculture and Livestock, has the full responsibility to or-
ganize rural people. In each ORD, the DIR is represented by the Com-
munity Development Service.

Burkina, like other developing countries, has experimented with the
community development movement and integrated rural development. Now,
decision-makers are talking about village groups. These groups are fairly
similar to those promoted by the community development movement in its
endeavor to bring prople together for common enterprises, People are en-
couraged to organize themselves into village groups (VG) or informal cooper-
atives which receive advice from extension agents. These village groups
are supposed to accomplish certain tasks formerly handled by the extension
service, such as distribution of inputs and credit, and managing local mar-
kets. The number of village groups is growing in each ORD. In the sec-
tions below covering input distribution and credit, the roles of these village

groups will be detailed.
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2.3.4 Credit

Prior to the establishment of the "Caisse Nationale de Crédit Agri-

cole" (CNCA), formal agricultural credit activities in Burkina were charac-

terized by weak, decentralized administration, and poor repayment rates,
Authorized by the Presidential Decree of August 14, 1979, the CNCA was
set up on August 21, 1980. A convention exists between CNCA and the
ORDs delineating the responsibilities of each party concerning agricultural
credit to be extended. With the creation of the CNCA, a credit bureau
was established in each ORD.

There are two kinds of farm credit: short-term and medium term.
Short-term credit covers operating costs, such as fertilizer and insecticides.
SOFITEX is the procurer of NPK fertilizer for the entire country;, it also
imports urea and insecticides. Prior to 1978, SOFITEX provided fertilizer
and insecticides on credit to all ORDs, which either sold them for cash
or, in the case of cotton ORDs, provided them on seasonal credit to far-
mers. Under the current system, SOFITEX extends short-term seasonal credit
to cotton ORDs for inputs, including fertilizer used on cereals and other
special crops. The ORDs in turn can sell the fertilizer for cash to indi-
viduals or provide it on credit to village groups. Medium-term credit is
for equipment such as oxen and plows. That credit is financed by CNCA.
Even though CNCA loans are extended to the village groups on the basis
of the expected repayment capacity of individua! members, if the individuals

fail to repay the loan, the group as a whole is liable for the debt.

2,3.5 Distribution of Inputs
Once ORDs have estimated the quantities of seeds, fertilizers and

insecticides needed, these orders are transmitted to SOFITEX, which then
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imports them. The distribution of inputs is handled by SOFIiTEX and ORDs,
SOFITEX transports seed directly to different villages. The ORDs distribute
the fertilizer and insecticides in the villages where ORDs have built srores
or o the village groups. From these different places, farmers can get the

quantity of input they need.

2.3.6 SOFITEX

SOFITEX is a parastatal institurion which has the responsibility for
promoting cotton cultivation, providing inputs to farmers, buying seed cotron,
transporting it to its different ginneries. and selling fiber and seeds. SOFITEX
has CFAF 2.2 billion in capital, with ownership divided among several parti-
cipants.

Table 2.7 Shares of "Capital"” Ownership in SOFITEX

Participants % Share of
Capital
Zov't of Burkina Faso 65
CFDT 34
Banque Internationale des Voltas (BiV) .5
Banque Internationale pour le Commerce,
"Industrie et 1'Agriculture (BICIA) .5
TOTAL 100

Source: SOFITEX unpublished document, Ouagadougou, 1983

SOFITEX currently operates six ginneries in the country. These gin-
neries have been built taking into account the major production zones and
the existence of a textile plant at Koudougou owned by Volta Textile (VOLTEX).
The first ginnery was built in Bobo-Dioulasso in 1957, and the most recent
was built in 1981. The following is a list of ginneries and their dates

of construction in Burkina:
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Bobo Dioulasso I in 1957
Quagadougou in 1358
Koudougou in 1969
Bobo Dioulasso IT in 1970
Hounde in 1978
Dedougou in 1981
The capacity of these ginneries varies from 5,000 to 20,000 tons.

The following map indicates their locations and their size.

2.4  Government Price Policies

The price of cotton is fixed by the government, It has a monopoly
power in the cotton market. SOFITEX can buy seed cotton from farmers
at a relatively low price even if the price of rhis commodity is high in
the international market. 'n other words. the farm gate price has always
been below the world price. From the government intervention, SOFITEX
can accumulate a huge profit. In Burkina, nominal cotton prices have re-
mained unchanged in some cases for three or four years in a row.
Table 2.3a indicates that real cotton prices are falling, whereas there is no
exact trend for real sorghum prices. Consequently, in Table 2.8b, the ratio

of the cotton price to the sorghum price is falling.

2.5 Marketing Channels

The estimation of production by the ORD officials allows the extension
agents to establish a purchasing calendar for all villages where cotton has
been grown. Each ORD sends its first draft of the purchasing calendar
to SOFITEX, then both SOFITEX and ORD set up a meeting in which they

discuss and establish a final buying calendar. Usually, the marketing begins
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Table 2.8b  Evolution of the Ratio of Cotton and Sorghum Prices,

28

(1961-1982)
Year Cotton Price Year Cotton Price
Sorghum Price Sorghum Price
1961 2.8 1972 2.3
1962 2.6 1973 1.9
1963 2.2 1974 1.8
1964 2,6 1975 2,2
1965 3.1 1976 1.7 ;
1966 2.6 1977 1.7 ‘
1967 2.3 1978 1.4
1968 2.6 1979 1.4
1969 2.6 1980 1.4
1970 2.6 1981 1.3
1971 2.6
Source: Prepared from data provided by M. Cochelin (Hauts Bassins OTD)

Bobo Dioulasso, and M. Salace (SOFITEX Office, OQuagadougou),

and CILSS/Club du Sahel Dévéloppement des cultures pluviales

en Haute-Volta. September 1982, p. 60.
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in November and ends in April. SOFITEX is a legal monoposomy with
respect to buying cotton from farmers. Although in some isolated cases
one can find seed cotton in the local market, the private trade has little
impact on cotton trade. SOFITEX uses three marketing channels for ac-
quiring cotton,

First, there is the "classical team." The members of this team are
selected extension agents who buy cotton in the villages. Farmers receive
cash for their cotton, but at the same time, they have to pay back their
short-term and medium-term credit to the extension agent. Once the cot-
ton is bought, it is stored in the village, and its transportation to the gin-
neries is assured via SOFITEX trucks. The buyers contracted by SOFITEX
receive a commission.

Second, . the "Marche AutoGere" {MAG) which is a buying team within
the village groups. This team is made up of farmers who have received
training from the ORD. The MAG plays the same role as the classical
team. In this system, however, farmers do not receive their money on the
day that they market their seed cotton. The cotton collected by the MAG
is transported to the ginneries by SOFITEX trucks, where it is weighed again
by SOFITEX. A MAG member is present during this weight check. After
SOFITEX subtracts short-term loan repayments, the remaining receipts are
given to MAG members, who bring them to the village, where they are
distributed to farmers. After cotton is bought by SOFITEX, the MAG re-
ceives a return {compensation for its work) from SOFITEX. This return
belongs to the village groups. Usually they use this money to build schools,
dispensaries and pharmacies,

Third, SOFITEX will send a truck directly to the farms of individuals
who have produced more than 10 tons of seed cotton and transport their

products to ginneries, where the farmers are paid.
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Figure 2.3 summarizes the three channels used in cotton marketing.
Table 2.9 shows the ammounts of cotton purchsed by the classical team
and by the MAGs, as well as direct sales combined.
In 1982, 68 percent of total purchases were done by the MAGs and
through direct sales, whereas the classical team purchased 32 percent of

total cotton marketed.

Table 2.9 Quantity and Share of Cotton Marketed in 1982
Classical Team | MAG and Direct Sales ]
Quantity Pur-|% of Pur-| Quantity Pur- | % of Purchases

chased chases chased
{Tons) (Tons)
24,482 32 51,090 68

Source: SOFITEX unpublished document {M. Salace, 1984)

Ouagadougou

2.6 Cotton Utilization

Figure 2.4 presents the output marekting, input distribution and pro-
cesing. That figure also illustrates the destination of the fiber and the
seed,

As mentioned before, the separation of fiber and seed is done by
SOFITEX. All seeds are consumed at the domestic level. About 20 per-
cent of the seed is used as inputs in cotton production and thus go to far-
mers;

75 percent of the seed is transforined into edible oil by the Soci&té

des Huiles et Savonneries du Burkina Faso (SHSBF); and the remaining

5 percent go to feed livestock. Only 4 percent of the cotton fiber is
used by the VOLTEX, and the remaining 96 percent is exported to destin-

ations in Asia, the EEC and Africa. In 1983, about 74 percent of the fiber
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Figure 2.3 The Three Channels Used in Cotton Marketing in Burkina
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was sold to Asia, 19 percent to the EEC and 7 percent to other countries
in Africa. Table 2,10 shows the share of trade for each partner importing

fiber from Burkina.

Table 2.10 Fiber Trade in 1983
Destin- Quantity % Export Values %
ation {Tons) Share | CFAF Millions Share
EEC 5,335 18.5 2,764 17.5
Asia 21,175 73.5 11,562 73.5
Africa 1,910 6.6 1,147 7.3
Others 400 1.4 272 1.7
Total 28,820 100 15,745 100
Source: SOFITEX. Unpublished data (provided by M. Salace, of

Ouagadougou SOFITEX Office), 1984.

Institutions involved in cotton production, government price policies, 7
marketing channels, cotton development, cotton cultivation, and its utiliza-
tion have been discussed. Based on the background in Chapter II, we will
develop an economic model of factors influencing cotton supply, and test
a statistical model built on the economic model. Chapter III will cover

the economic and statistical model, and also the interpretation of the stat-

istical results.




Chapter 1III

Theoretical Framework

3.1 The Modeis of Cotton Supply Response

Dr, S. A. Oni, referring to Zusman, states that studies designed to
obtain quantitative measures of the price response of growers of annual
crops have faced three main clifficulties.1 First, supply functions are de-
fined and analyzed by economic theory in terms of unobservable variables,
i.e., in terms of anticipated prices. Second, production response is basic-
ally a dynamic process in which formation of expectations and adjustments
of farmers' productive capacity play a central role. Unfortunately, these
dynamic elements are extremely difficult to express in quantitative units.
Third, a problem that usually arises when the production response of a given
crop is estimated is the choice of the dependent variable. Should a single
equation relating production and prices be estimated, or are separate equa-
tions for acreage response and yield response needed? In this tudy, yield
and acreage equations are estimated separately because we believe that
farmers respond to prices mainly by means of acreage variation, not yield

variation.

3.1.1 Agreage Response

The factors that might affect cotton acreage farmers would desire
in the long run are the expected cotton return and the unexpected return
on competing crops. Prices are used as a measure of return. The reason
for choosing these variables is explained as follows. For a cultivator, the
decision to commit land to cotton production at any time is related to his

34
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expectations regarding the level of future prices of cotton. In Burkina,
commodity prices are fixed by the government during the period of har-
vesting. In the case of seed cotton, the producer price seems to be set
arbitrarily. The competing crop considered in the study is sorghum. It
is the major cropping alternative to cotton.

Based on the review of the subsector in Chapters I and II, and on
economic theory, we will build an economic model of cotton supply in Bur-
kina Faso.

The information in Chapters I and II suggest that farmers adjust
acreage in response to changes in relative cotton/sorghum prices, but that,
in any one year, farmers cannot completely adjust to the level they would
desire in that year. There are several reasons for this ability to adjust
acreage only partially in the short-run.

First, the rotation pattern which allows some crops to benefit from
the remaining fertilizer of the previous year., With this cultural method,
farmers avoid shifting cultivation. Second, the asset fixity influences far-
mers to continue growing cotton. Sowing machines and sprayers which al-
ready exist on the farm cannot be thrown away. Farmers will use this
equipment. Third, once farmers are specialized in cotton production, this
ability becomes a habit for them, so they will not easily abandon this "sec-
ond nature."”

From the selected variables, the economic model can be summarized

in a mathematical representation:

* - * *
AC* = {(PC*, PS*, U)
Where,
AC’::‘ = long-run equilibrium acreage in hectares.
PC"':‘ = expected produzer price in CFAF/kg for cotton.
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PS;':‘ expected producer price in CFAF/kg for sorghum. ,

U

¢ the disturbance term.

Using the ratio of the expected cotton price to the expected sor-

ghum price, the economic mode! is a partial adjustment model (Nerlove).

PC* PC
*x = * = *
1) ACK = t/PS,: , V) or ACY =+ B( “/pgt +
Where: pro
¢ = intercept
B8 = coefficient of expected price ratio

B,

We assume that one plausible relationship --actual acreage (ACt) and

[}

error term,

long-run equilibrium acreage (AC’g)--is that, in each period, actual acreage
is adjusted in proportion to the difference between acreage desired (AC’g)
in long-run equilibrium and actual acreage in that period.

This relation is:

2) AC, - AC_, = ¥ (ACY-AC )
Acreage adjustment Desired change from
from last year to past year to this year
this year. coefficient of adjustment.
Where oL 44

The coefficient of adjustment indicates the speed of acreage adjust-
ments.
Now we need to transform equation {1) into a form that includes

observable variables so that we can estimate it statistically, Substituting

equation (1) into equation (2), we have:
PC
AC- AC, | =¥ [N + B0 “pght + B - Act-lJ
PC
- = ¥ -
ACt ACt_1 = ¥ + ¥ B /PS)t +xet YACt_l or
PC
AC, = ¥+ YB( T/pght +¥E, - ¥AC, , + AC,_,
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PC
(3) ACt = o+ ¥B( /PS)’::‘ + (1 -")ACt_1 + Et

Theoretically, the prices influencing farmers' supply response are those ex-
pected to be operative at the time they sell their products. In this study,
these expected prices are not known at the time of planting. This leads
farmers to guess what price they will receive when they market. Consid-
ering that the nominal producer prices have remained constant over two,
three and four years, and that prices are fixed after planting, one can con-
clude that farmers in Burkina might have previous year's price as their ex-

r
pected price. In that case, (PC/PS,'t = (g—(s:) , so the statistical model is
t-1

PC
(4) ACt = ¥§ + ¥B( + (1~ ")ACt_l + Tet

/pg)
PS', |

The equation can be rewritten as:
_ PC '
®  Ac, =T, + Ty ’ps) TAC, ; + W,
Where,

W():N{; ‘n'l =“B: Wz"“- "‘) and Wt=YEt

In equation (5), ]Tl and Trz are expected to be positive, Having esti-
mated the parameters (TT's) of the reduced form equation, the parameters

in the original structural eqﬁation are derived as follows:

-, s - 1 A -l
¥ - 1-'IT, B=z °""Tro/-\
.1 ¥
From the equation (5), we can calculate the short-run and long-run price
response parameters.

Short-run effect = Trl

Long-run effect = Tfy
1]
2
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3.1.2 Yield Response Model

The vield response includes theprice of the major input (fertilizer)

bought by farmers, rainfall and a time trend. Acreage, cotton price

and a relative cotton/fertilizer price are not used in the final yield equation
because, in earlier estimations, coefficients of these variables did not co-
incide with the expected sign. Cotton price and a relative cotton/fertili-
zer price had a negative sign instead of positive. The sign of acreage
coefficient was positive, contrary to the expected sign.

Rainfall has been considered as one of the main determinants for
production in Burkina, where irrigation for cotton does not exist. The price
of fertilizer is also used as a factor that influences the yield. The yield
is affected by the use of fertilizer and use declines as price increases.

Finally, the time trend variable represents a proxy for the changes
in cotton production technology and extension services. The coefficients
of rainfall and time trend are expected to be positive, whereas that of
input price is expected to be negative.

The yield equation is thus expressed as follows:

YIEt = f(PFt ) RFt y T, V't)
YIEt =a + alRFt + a,PF + a T + V;:
Where
YIEt = annual average yield in year t, in kilogram/hectare
RFt = annual rainfall in year t (mm)
PFt = price of fertilizer in year t, CFAF/kilogram
T = time trend (1, 2 ... 17) 1965 = 1
V;; = error term
a, = intercept

a; ., 8, and a; are parameter estimates,
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The consumer price index is used to deflate all nominal prices in-
cluded in the study. Deflating not only expresses all prices in real terms,
it also helps to reduce the high correlations among explanatory variables

by taking out the effect of inflation on nominal prices.

3.1.3 Functional Form

The previous discussion of the model specification has centered exclu-
sively on which variables should be included. Specifying the relationship
among them is also very important. The Cobb Douglas, or power, function
is used for acreage and yleld response models, The models are estimated
using the natural logarithm of all variables, This method allows direct
determination of elasticities. An L is used before the variable code to
indicate that the variable is in logarithmic form. For example, LACt is

the log of cotton acreage in year t.

3.2 Results of the Study
The acreage response model hypothesizes that acreage is affected
by the lagged dependent variable (Act—i) and the lagged price ratio

(Pclps) = RASt-l‘ In addition, the yield is affected by current price
t-

of input (lfertilizer), a time trend which reflects the effects of technology
a:ld extension, and by rainfall. The data used for estimating the acreage
G;quation begins in 1961 and ends in 1981, In the case of the yield equa-
tion, data used start in 1865 and end in 1981. This shorter time span is
the result of the lack of information related to the price of fertilizer in
the early 1960s. Acreage and yield equations were estimated using ordinary
least squares (OLS). The ordinary least squares method gives the best

straight line that fits the sample of observations in the sense that it
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minimizes the sum of the squared (vertical) deviations of each observed

point on the graph from the straight line. This classical regression model

{OLS) is based on five assumptions:

1.

2,

4,

The first assumption of the classical linear model is that the
random error term (u) is normally distributed.

The second assumption is that the expected value of the error
term equals zero -- E(Ui) = 0.

The third assumption is that the variance of the error term

2
u-

(u) is constant for all observations, i.e., E(Ui)2 =
The fourth assumption is that the value which the error term
assumes in one period is uncorrelated to its value in any other
period; that is, E(Ui, Uj)) =0 forif#j, i,j=12,...
The fifth assumption is that the explanatory variable assumes
fixed values that can be obtained in repeated samples, so that

the explanatory variable is also uncorrelated with the error

term, that is,

E(Xi, Ui) = 0 where Xi = explanatory variable

Ui

error terms

Since serial correlation is usually present in time series data, the Cochrane-

Orcutt procedure is used to correct for serial correlation. This procedure

involves a series of iterations to estimate the correlation coefficient associ-

ated with errors of adjacent time periods. Considering the acreage model,

OLS is used to estimate it:

LAC

.= }To + ]TI LRAS,_, + "ﬂ'21.Act_l + 0,

The residuals of this equation are then used to perform the regression:

- 1
Qt = {gt—l + Qt
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The estimated value ‘f is used to perform the generalized differencing
transformation process, and new regresssion is run. The transformed equation
is:

- Y M
LAC, -h‘(’LACt_l =T (1 -%) + T (LRAS,_, - TLRAS ) +
- 1
Mytac,_, - frac ) + o
The standard procedure is to continue this procedure iteratively,

stopping the iteration when the new estimate of ‘{ differs from the pre-

vious estimate by less than .01 or .005, or after 10 or 20 iterations.

3.2.1 Estimation of the Equations

Many attempts were made to estimate different specifications of
the acreage and yield equations. Two equations were finally selected. The
choice of these equations was hased on the signs of the coefficients and
adjusted Rz. Adjusted Rz is preferred over R2 because it takes into ac-
count the reduction in degree of freedom as more explanatory variables
are introduced into the model. (R2 never decreases with the introduction
of another independent variable.)

The two estimated equations are presented below:

1. LACt = 4,05 + '022LRASt-I + .634LAC':_1

1.96% 11T 174%
(2.06)  (.192) (3.63)
R2 = .,717
&% - 660
F = 12,60
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-3.14 - .498LRPF‘t + 1.14:LRF‘t + ,512LT

2. LYIE, =
3,57 .196% 522% .082*
(-.879)  {-2.53) (219 (6.21)
R? = .906
R% - .885
F = 42.06
Dw = 2.32
Where

* standard error

t values are in parentheses

LACt = natural logarithm of acreage

LRAS':_l = natural logarithm of the relative cotton/sorghum price
price, lagged one year;

LAC = natural logaritlm of acreage, lagged one year;

t-1

LYIEt = natural logarithm of yield;

LRPFt = patural logarithm of deflated fertilizer price;

I..Rl-‘t = natural logarithm of rainfall; and,

LT = patural logarithm of time trend.

The short-run elasticities were obtained by taking the coefficient
attached to lagged price ratio, but the long-run supply response = short-
run supply response + 1 - the coefficient of lagged output .

In the acre'age response equation (1), the short-run and long-run
supply responses with respect to price ratio (PC/PS) are .02 and .06 res-

pectively. In the yield response equation (2), the short-run supply response

with respect to fertilizer price is about -.5.
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3.2.2 Interpretation of the Results

The R2 and adjusted ‘Rz for the average equation are respectively
.717 and .660. R2 says how much of the variation in the dependent vari-
able is associated with the variations in the independent variables. The
signs of coefficients of the price ratio variable and lagged acreage are
positive as expected. In the acreage equation, the constant term and the
coefficient of lagged acreage are significant at the .05 level since the cal-
culated ts are larger than the tabulated t (2,06 and 3.63 Vs 1.74). In con-
trast, the coefficient of the price ratio is not significant at the .05 level.
In this case, the null hypothesis which is “1 = 0 cannot be rejected. The
overall statistical significance is given by the calculated F which is greater
than the critical F at .05 level. Applying ordinary least squares resulted
in a Durbin h statistic equal .67 which indicated significant serial correla-
tion at the .05 level. The Cochran-Orcutt correction procedure was used
even though it technically is not correct because of the lagged dependent
variable on the right hand side.2

In the yield equation, the rainfall, the fertilizer price and the time
trend coefficients had the expected signs. In that equation, the time trend
and the rainfall coefficients were significantly different from zero at .05
level. A large amount of the variance in yield is associated with the exo-
genous variables, The percentage is given by R2 and adjusted }7{2 which
were .906 and .885, respectively.

The main reason for estimating the acreage and yield equations was
to obtain estimates of the various elasticities in order to help answer the
policy equations posed at the beginning of this study. When cotton and
sorghum prices were introduced separately in the acreage equation, we found

high multicollinearity between the two variables, After correcting for serial

correlation, the coefficient of cotton price was found to be negative.
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The interpretation of the elasticities can be made clearer by a spe-

cific example. From the acreage equation (1), the short-run price ratio

elasticity of acreage reponse equals .02 indicates that, with the effect of

other 1ndependent variables remaining constant, an mcrease of one =
.02 percent in acreage of cotton in Burkina.

_ The long run price ratio elasticity (.06) is greater than short-run elas-
ticity, suggesting that cotton growers are more responsive to variation in

the cotton/sorghum price ratio in terms of long-run adjustments. It is al-

so important to mention that many studies on acreage response to price

have led to low elasticities. For instance, Askari and Cumming33 found
a short-run elasticity of .05 and long-run elasticity of .08 for cotton in
Gujarat region in India.

Again, considering the other factor constant, a one percent incrase
in rainfall can lead to 1.14 percent increase in yield. Also, a one percent
increase in the price of fertilizer can be expected to lead to a decrease
in yvields of .5 percent. Finally, a 50 percent change in time trend can
lead to 25 percent increase in yield. Yield is increasing over time as in-
dicated by the trend variable. For example, moving from 1981 to 1982

would increase T from 17 to 18. This 5.9 percent increase in T would

result in a 3 percent increase in yield associated with these factors under-
lying the trend variable.
The acreage planted to cotton in any given year is largely dependent

upon what farmers have earned from their cotton enterprise in preceding

years. If, for example, the price of cotton has been falling, fewer hec-

tares will be seeded. In the next chapter, the econometric results will be

used to analyze the two policy issues evoked earlier,
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Chapter 1V

Policy Analysis Using the Model

As mentioned in Chapter I about 20 percent of the population in
Burkina Faso dwells in rural areas and earns a living mainly through small
farming. The 1977-1981 Plan sets forth three national objectives: improved
living conditions for all the population, self-sufficiency in food, and a reduc-

tion in undevelopment. The two specific goals for the agricultural sector

are to replace food imports with increased cereal production and to diver-
sify into export crops.

In this study, an attempt was made to investigate the factors that
affect farmers in making their production decisions withrespect to cotton
production for export. A supply response model has been developed which
includes both acreage and yield equations. The analysis and results presented
in this paper bear directly on a number of issues that should be of concern
to policy makers in Burkina Faso. However, the results of this study are
applied in two ways. First, a discussion related to price policy influences
on the production level and, second, an analysis with regard to government's
decision to remove fertilizer subsidies.

The results indicate that producer price policy given existing condi-
tions does not influence cotton production. The estimated price elasticity
was very low and not statistically different from zero. The two reasons
for this is that farmers' expected price was assumed to equal the previous ‘
year's price. However, this is not a completely realistic assumption as can

be seen in Table A.l. Second, in Hauts Bassins and Volta Noire ORDs,

the government policy emphasizes both increased food crop and cotton

46
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production. If the price of crops were announced prior to or during the
planting period, maybe there would be significant short-run and long-run
elasticities.

Given the current conditions, price policy is not an effective mech-
anism for increasing cotton production in the short-run. Emphasis on credit
policy, extension services and other programs may be more effective.
Another alternative would be to announce prices prior to planting decisions,

Qur second concern in Chapter I was the subsidy issue. For a long
time, inputs have been subsidized by SOFITEX. Now, the government under
World Bank pressure, plans to remove these subsidies gradually. If the price
of fertilizer to the farmer increases, the amount of fertilizer applied will
probably fall. In order to increase the marginal value product the yield
will decrease by .5 percent for each percent increase in fertilizer price.

Considering the decrease in yield, a financial analysis was conducted
of the government revenues earned from the cotton subsector. The analysis
is based on 1981 data with production of seed cotton (57,542 tons), farm
gate fertilizer price (42 CFAF), the subsidized fertilizer price to the ORDs
(35 CFAF), the total quantity of ferg¢tilizer used in 1981 (7,500 tons). The
subsidy rate used {64%) is that prevailing in the Hauts Bassins ORD in 1981.
This subsidy rate is used to calculate the unsubsidized fertilizer price to
ORD (57.4 CFAF/kg). Assuming ORD's margin unchanged, the input cost
to farmers will increase by 53 percent, leading to a decrease in cotton yield
by 26.5 percent.

Again assuming no change in acreage, seed cotton would decrease
by 15,248 tons. Annually, SOFITEX exports about 96 percent of cotton
production. If we assume that the proportion exported remains the same,

we can calculate government's losses. These losses include the reduction
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of cotton levy and export tax that the government gets from SOFITEX.
Cotton levy is a kind of tax that the government receives from SOFITEX.
The amount of cotton levy and export tax are 4500 CFAF/ton and
1000 CFAF/ton respectively. Multiplying the decreased ?roduction (15,248
tons) by 4500 CFAF and 1000 CFAF, and adding them, we get the total
reduction of government revenues (83,259,540 CFAF).

At the benefit side, we calculate what the government would save
by removing the subsidy. The amount of the savings is obtained by multi-
plying the savings CFAF per each kilogram of fertilizer by total fertilizer
used. The government saves 168,000,000 CFAF.

After we calculate the benefit/cost ratio which is 2.02, we found
a net savings of 84,740,460 CFAF to the government. This net savings
divided by SOFITEX's dividends and profit taxes (540,000,000 CFAF), we
get .16, The government would be worse off if the taxes on profit and
dividends of SOFITEX fall by more than 16 percent of the SOFITEX total
profits and dividends in 1981. Table 4.1 shows the different steps followed
to obtain the results of the analysis.

In this chapter, we considered only some implications of the increase
in fertilizer price and the removal of subsidy on input. Farmers' input cost
may increase by 53 percent. The government may gain from World Bank's
recommendation.

The last chapter covers the summary and conclusions of this study.

The findings in Chapter IV will be used to make some suggestions.




|
i
Table 4.1 Implications of Subsidies Removal (1981 base)
Different Stages of Calculations Values
1. The subsidy rate: Subsidy Cost
Fertilizer cost at Bobo Diou-
lasso station
70464
110464 64%
2. Subsidized fertilizer price at ORD level 35 CFAF/kg
3. Subsidized price to farmers on short-term loan 42 CFAF/kg
4. The margin to ORD (42-35) 7 CFAF/kg
5. Unsubsidized fertilizer price to ORD
35 x 1.64 57.4 CFAF/kg
6. Farmer would pay {assuming ORD's margin re-
mained unchanged)
57.4 + 7 64.4 CFAF/kg
T. Percentage increase over subsidized price
544
42 53%
8. The yield would decrease by
53% x .5 26,5%
9. Cotton production on current acreage would decrease
(65,240 ha x .882T/ha) x .265 15,249 Tons
10, Cotton levy would fall by
4500 CFAF/T x 15,249 68,620,500
CFAF
11, Export tax would fall by
(.96 x 15,249T) x 1000 CFAF/T 14,639,040
CFAF
12, The reductionwéovernment revenues from just
these two sources:
68,620,500 + 14,639,040 83,259,540
CFAF
13. Government savings per each kilogram of fertilizer
2o x b4 22.4 CFAF
14, Fertilizer used on cotton production in 1981 7500 Tons
15, The government would save:
(22.4 x 1000} x 7500 168,000,000
CFAF
16, Benefit/cost ratio
168,000,000 2.02
83,259,540 -
49
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Table 4.1 (Continued)

Different Stages of Calculation Values
17, The net savings to government
168,000,000 - 83,259,540 84,740,640
CFAF

18. Net savings/SOFITEX's dividends and profit
taxes ratio
84,740,460
540,000,000

.16

Source:  Subsidy rate, seed cotton price obtained from unpublished docu-
ment provided by M. P. Cochelin (Advisor, Hauts Bassins ORD
Director). Bobo Dioulasso, 1984,




Chapter V

Summary and Conclusions

3.1 Summary of the Study

This study has focused on the cotton subsector in Burkina. Although
the country does not play a significant role in the world cotton market,
cotton exports are an important source of income to farmers in the coun-
try. Cotton also represents a major source of government revenues.

The historic evolution of cotton production in Burkina was analyzed
covering three periods: 1) precolonization; 2) colonization; and 3) post-
colonization. During the precolonization, there was no foreign intervention
in the cotton production process. Once the country was colonized, the col-
onial administration started regulating the development of cotton cultivation.
The school farm and school village models were used to teach farmers how
to grow cotton, After the independence, the structure inherited from the
colonization still remains in the cotton subsector.

Cotton marketing follows three channels: classical team developed
in the early cotton development; the MAG of the village groups; and the
isolated individual shipment.

In addition to the description of the cotton subsector, another pur-
pose of the study was to describe the nature of supply response among
the Burkinabe cotton growers. Two econometric equations portraying the
structural relationships in the cotton subsector were formulated. The first
model {acreage) is based on the hypothesis that farmers respond to changes
in price by the way of acreage adjustments. The second model {yleld res-
ponse model) considers the changes in input price, rainfall and trend as a
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proxy for change in technology. The Cobb-Douglas function was used as
functional form. Ordinary least squares {OLS) multiple regression techniques
were utilized in estimating the postulated econometric models. Correction

for serial correlation was done by using Cochrane-Orcutt procedure,

The findings of the regression analysis indicate that we cannot reject i
the null hypothesis related to the coefficient of the cotton/sorghum price
ratio. Of the variables used in the acreage equation, the cotton/sorghum
price ratio was not found to be an important variable generating changes

in cotton acreage, This means that cotton price is not a useful policy var-

iable for influencing cotton production under current conditions. We were
also limited in the policy options that we could evaluate to those which
had changed over time. For example, we could not study the effect of
cotton price on acreage under a policy of announcing prices prior to
planting. Study of fertilizer subsidy issue required extrapolation beyond
the range of observations.

Emphasis on credit policy, extension services and other programs ray
be more effective. Another alternative would be to announce prices prior
to planting decisions.

In the yield equation, all variable (rainfall, price of fertilizer, and
time trend) were found relevant. The study revealed that the yield decreases
by .5 percent if the price of fertilizer were increased by one percent.

The fertilizer price can be used as policy variable in order to increase the

yield leading to an increase in production. In Table 4.1, there are calcu-
lations showing the effect of implementing the World Bank's recommendation

to the government that input subsidies be removed. We could not talk about

net savings or net costs to the government because of a lack of information
related to the tax rate. We also did not calculate any effect on farmers'

income.
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5.2 Limitations of the Study
In this study, we assumed constant elasticity because we used Cobb-
Douglas as a functional form. We were also limited by the current policies.

Fertilizer subsidy issue requires extrapolation beyond the observations.

5.3 Recommendations
It would be useful to conduct a sociceconomic study, disaggregate
the national model by specifying and estimating acreage supply response

equating and yield response equation for each cotton growing ORD, espe-

cially for Hauts Bassins and Volta Noire ORDs.
A linear programming analysis based on representative farms would o0
help as understand the decision being made by the individual farmer with
respect to cotton acreage. The study may also help us understand the im-
plications of certain policy measures for resource allocation in the Burkina
cotton subsector. It also could be used to study the effects of changing
input or product prices,
As a conclusion, I hope this study will serve SOFITEX as well as
the government for future policies related to the cotton subsector in

Burkina Faso.




APPENDIX

Data Used in the Econometric Analysis
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Table A.1 (Continued
Sources
Data for rain (1961-75) are from World Meteorological Organization

Monthly Climatic Data for the World. Data from 1976 to 1981 are ob-

tained from FAQ/PAM Rapport de Mission de l'évaluation de la situation

alimentaire (Rome, 1980}
Cotton and sorghum prices are from CILSS/Club du Sahel: Dévéloppe-
ment des cultures pluviales en Haute-Volta, (September 1982), p. 60, and

from World Bank: Upper Volta, Agricultural Issues Study. Cotton area,

yield and production are from SOFITEX: Rapport SOFITEX Campagne 1982-

83. Ouagadougou. Fertilizer data provided by M. Salace {Quagadougou,

SOFITEX Office).
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Exchange Rates: I

Year Exchange Rate
1961 246.8
1962 246.8
1963 246.8
1964 246.8
1965 246.8
1966 246.8
1967 246.8
1968 246.8
1969 258.1
1970 277.7
1971

1Period average

Metric

271.0

Weights and Measures:

Currency Equivalents

Year

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

Metric System

1 Kilometer (km)

1 Hectare (ha)
1 liter (1)

1 metric ton (MT)

1 kilogram (kg)

Source: World Bank.
#3296 UV, October 1982,

Upper Volta Agricultural

U.S. $1.00 Equivalent in CFAF

Exchange Rate

252.2
222.7
240.5
214.3
238.9
245.6
225.6
212.7
210.0
205.0

British/U.S. Equivalent

56

.62 miles
2.47 acres
1.057 quarts
1.1 tons
2.2046 pounds

Issues Study, Report




10,
11,
12,

13.

14,

15.

16.

17.

18.

ACC

ARCOMA

BCEAO

BICIA

BIV

CILSS

CNCA

CFDT

DIR

EEC
FAC
IFDC

IRCT

MAG

ORD

SHSBF

SOFITEX

VOLTEX

List of Abbreviations

Cotton Colonial Association (Association Cotonnire
Coloniale)

Regional Factory for Agricultural Equipment {fttelier
Regional de Construction de Matériels Agricoles)

Central Bank of West African States (Banque Centrale
des Etats de 1'Afrique de 1'Ouest)

International Bank for Trade, Industry and Agriculture
(Banque Internationale pour le Commerce 1'Industrie

et 'Agriculture)

Volta International Bank (Banque Internationale des Voltas)
Permanent Inter-State Committee of Drought Control

in the Sahel (Comité Permanent Inter-Etats de Luttes
Contre la Secheresse)

National Credit Fund for Agriculture (Caisse Nationale
de Crédit Agricole)

French Company for the Development of Textile Fibers
{Compagnie Frangaise pour le Dévéloppement des Fibres
Textiles)

Rural Institutions Directorate (Direction des Institutions
Rurales)

European Economic Community
Food and Agricultural Organization of the United Nations
International Fertilizer Development Center

French Research Institute for Cotton and Textiles (In-
stitut de Recherches du Coton et des Textiles Exotiques)
Self-Managed Market (Marche AutoGere)

Regional Development Office (Organisme Regional de
Dévéloppement)

Parastatal Company for Oil and Soap( Société des Huileries
et Savonneries du Burkina Faso)

Parastatal Company for Cotton (Société des Fibres et
Textiles)

Volta Textiles
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