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Minot and Daniels Impact of global cotton markets on rural poverty in Benin

1 Introduction

From January 2001 to May 2002, world cotton prices fell amost 40 percent, from 64 cents per
pound to 39 cents per pound". This declineis part of alonger downward trend from the mid-1990s when
cotton prices were over 80 cents per pound (see Figure 1). One reason for the recent decline the slowing
of worldwide economic growth, which has a greater effect on cotton than grains because clothing is more
income-elastic than grains are. As aresult, cotton demand has been stagnant at 20 million tons over the
last three years. A second factor is that, over 1999-2001, China has expanded output and reduced its
government stocks by 2.2 million tons. The subsidized auctions of government stocks, combined with
guantitative import restrictions, alowed Chinato meet growing interna demand with minimal imports.
And third, in 2001 the United States had record production and near-record exportsin 2001. U.S. exports
continue expand in the face of stagnant globa demand thanks in part to various types of government
assistance provided to cotton farmers” (USDA, 2002a).

The adverse impact of these trends on cotton exporting nationsis clear. Particularly affected are
severa West African nations which rely on cotton exports for alarge share of their foreign exchange
revenue. In Benin, for example, cotton represents 90 percent of agricultural exports and 60-70 percent of
its total exports (excluding re-exports’).

The impact of lower cotton prices on rural poverty, however, islessclear. If cotton is grown
mainly by larger farmers with relatively high incomes, then the effect of changes in cotton prices on rura
poverty may be modest. Even if cotton is not grown primarily by large farmers, the magnitude of the
effect on rura poverty may be small if few farmers grow cotton or if it accounts for a small share of rural
income. Assessing the impact of changesin cotton prices on rural poverty requires detailed household
survey data on incomes and expenditures, as well as information on linkages between cotton and other
sectors in the economy.

This paper examines the impact of changes in cotton prices on rural poverty in Benin. In
particular, it has four objectives:

1 These prices are based on the A -Index cotton price, calculated as the average of the five lowest pricesfor U.S.
cotton in Northern European markets based on a grade of middling 1-3/32 inch fiber length.

2 In 1999, cotton farmersin the U.S. received over US$ 600 million from the production flexibility contract (PFC)
program which is untied to production levels. The same year, they received, more than US$ 1.5 billion in loan
deficiency payments and marketing loangains. Finally, they received about US$ 600 million in economic and
disaster assistance to compensate for low prices and/or poor weather. Cotton exportersand U.S. mills also received
roughly US$ 200 millionin“Step 2" user marketing certificates, designed to keep U.S. cotton exports competitive
(USDA, 2002b).

3 Re-exports of manufactured goods to Nigeria and other countries accounts for alarge share of total exports.
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to describe the living conditions and level of poverty for cotton growers and other farmersin
Benin;

to estimate the short-run impact (before households adjust) of lower cotton prices on the income
of cotton growers and on the incidence of poverty in rura Benin;

to estimate the medium-run, direct impact (after household adjust variable inputs) of lower cotton
prices on incomes and poverty in rura Benin; and

to estimate the total impact of lower cotton prices including the effect on households that do not
grow cotton but are affected indirectly by the reduced demand for labor and the reduced

purchasing power of cotton farmers

Background

The Republic of Benin isasmall West African nation of about 6.0 million inhabitants, which

covers an area 112 thousand square kilometers.  Within this area, only 23 thousand km? (21 percent) is

used for agriculture. The southern part of the country has a sub-equatoria climate with bi-moda rainfal

averaging 1200 to 1500 mm per year. Maize and cassava are the staple food crops, and the areais
densdly populated, with up to 300 inhabitantskm®. The center is drier (1000 to 1200 mm) and less
densaly populated, with a diversified agriculture that includes maize, cassava, cowpeas, groundnuts, and

cotton.

The north is semi-arid (800-1000 mm) and sparsaly populated (less than 40 inhabitantskm?). Its

rura economy is based on maize, sorghum, millet, yams, cotton, and livestock production.

The per capita gross nationa product is US$ 380, placing Benin among the low-income countries

of theworld. Its per capitaincome is higher than that of its landlocked neighbors to the north (Niger,
Mali, and Burkina Faso), but lower than that of Cameroon and Cote d’ Ivoire (World Bank, 2000). The
agricultural sector accounts for 38 percent of the gross domestic product and employs about 56 percent of

the economically active population.

In 1974, the military government adopted the principles of socialism, nationalizing large formal

sector companies, establishing crop marketing boards with monopoly power, cresting state farms, and

attempting to organize farmers into cooperatives. By the end of the 1980s, an economic crisis was

mounting due to falling prices of cotton and ail, the collgpse of the mismanaged banking sector, and

growing debt. The president renounced Marxism and caled for a constitutional convention. The

convention drafted a constitution that featured democratically elected presidents with four-year terms. In

what is considered amode of peaceful democratic trangition, the 17-year military leader was voted out of

office.

Poalitical reforms coincided with economic reforms as Benin entered into the first of severd

structural adjustment programs with the International Monetary Fund and the World Bank. In the
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agricultural sector, state farms and cooperatives were disbanded, food crop prices and marketing were
liberdized, and many state-owned enterprises, including agro-processing enterprises, were privatized or
closed (République du Benin, 1997). In January 1994, after severa years of signs that the franc CFA
(FCFA) was overvalued, it was devalued from 50 FCFA/French franc to 100 FCFA/French franc.
Although this imposed hardships on manufacturing firms and consumers that had become accustomed to
cheap imports, it stimulated the local production of cotton, rice, and ather tradable goods.

Although the cotton sector benefited from the 1994 devaluation, structura reform in cotton
marketing was limited. The cotton sector in Benin remained under the control of the state-owned Societé
Nationale pour la Promotion Agricole (SONAPRA). Private firms were allowed to enter the fertilizer
import sector, but SONAPRA continued to manage the importation and distribution of inputs. In cotton
marketing, private firms were alowed to compete in cotton ginning, but they continued to rely on
SONAPRA to collect the cotton and alocate it among the gins. One of the advantages of retaining this
system isthat it made it easier for SONAPRA to provide free seed and fertilizer on credit, sinceits
monopsony power in cotton marketing allowed it to enforce repayment of input credits. According to a
nationally representative farm survey® carried out in 1998, 97 percent of al cotton growers used fertilizer,
all of which was purchased on credit. In contrast, only 24 percent of other farmers used fertilizer, and just
19 percent of these purchases were made on credit (see IFPRI, 2001). In the past two years, Benin has
begun to implement more far-reaching reforms of the cotton sector that would reduce the role of
SONAPRA and introduce competition in the distribution of inputs and the marketing of cotton. These
reforms have been jeopardized, however, by the sharp fal in world cotton prices.

Cotton production in Benin increased from 146 thousand tonsin 1990 to 443 thousand tonsin
1996. In the late 1990s, the output fluctuated in the range of 350-390 thousand tons per year. Even after
declining somewhat from its peak in 1996, the average annua growth rate in cotton production over the
1990s was 10.7 percent. Some of this growth can be attributed to the devaluation of the CFA franc,
which allowed farm-leve cotton pricesto double. It isimportant to note, however, that cotton
production increased substantially even before the devauation as a result of improvementsin the
organization of the system of input distribution and marketing.

The economic reforms carried out in the 1990s and the growth in cotton production during this
period resulted in concrete benefits for rural households. The 1994-95 Enquéte sur les Conditions de Vie
en Milieu Rural (Survey of Rural Living Conditions) estimated the poverty rate at 33 percent (UNDP-
MDR, 1996: 13). Adopting a similar definition of expenditure and the same poverty line (adjusted for
inflation), the poverty rate in the 1998 survey was 21 percent. Given differences in methods and samples,

* ThelFPRI-LARES Small Farmer Survey is described in Section 3.
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one should not put too much weight on this result. However, qualitative questionsin the latter survey
appear to support the view that rural conditions have improved. According to the IFPRI-LARES survey,
52 percent of the households reported that they were better off at the time of the survey (1998) than in
1992 and only 28 percent reported being worse off (see Table 1). Furthermore, those reporting
improvement tended to attribute these gains to economic factors such as crop prices and off-farm income
opportunities, while those reporting worsening conditions tended to cite health and weather factors (see
Table 2). Cotton farmers, those in the north of the country, and poor households were more likely to
report improved conditions than others.

These results suggest that there is a strong link between market-oriented policies and cotton
expansion on the one hand and the living conditions of farmers in Benin on the other hand. The analysis
presented in this paper will further examine this link, focusing on the impact of changes in cotton prices
on rura income and poverty.

3 M ethods

The data used in this paper come from the Equate des Petites Agricultures(EPP) or Small Farmer
Survey, carried out in 1998 by the International Food Policy Research Ingtitute (IFPRI) and the
Laboratoire d’ Analyse Régionale et d’ Expertise Sociale(LARES). The survey instrument consisted of a
24-page questionnaire, divided into 16 sections’. The households were selected using a two-stage
stratified random sample procedure based on the 1997 Pre-Census of Agriculture. In each of the six
departments’, villages were randomly selected, with the number of villages proportiond to the volume of
agricultura production, subject to a minimum of 10 villages per department. In total, one hundred
villages were selected. In each village, nine households were randomly selected using lists prepared for
the pre-Census of Agriculture. In afew villages, the number of interviewed households was eight or ten,
resulting in afina sample size of 899 agricultural households. Sampling weights are used in calculating
the results presented here. The survey was carried out from August to November 1998 (see IFPRI, 2000
for more detail).

The firgt objective, to describe living conditions and poverty among cotton growers and other
farmers, is based on descriptive statistics from the EPP. In this analysis, we use per capita expenditure as
our measure of poverty and well-being, and as a proxy for income. Per capita expenditure is calculated as

®> The 16 sections were Household characteristics, Housing characteristics, Land, Agricultural production, Labor
use, Input use, Changes regarding input use, Credit, Crop marketing, Storage, Sources of information, Food and
non-food consumption, Allocation of time, Asset ownership, Sources of income, and Perceptions of farmers.

6 Sincethis study was carried out, an administrative reorganization has resulted in an increase in the number of
departmentsfrom 6 to 12. The analysisin this report retains the old definitions of departments because this was the
basis for the sampling design of the survey.
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cash expenditure on consumption goods, the imputed value of home-produced food, and the rental
equivalent of owner-occupied housing’.

In order to describe poverty, we must adopt a poverty line. One commonly-used international
standard is US$ 1 per person per day. Although this poverty line has the advantage of being
internationaly comparable, it results in a very high estimate of the incidence of poverty in Benin.
According to the EPP, 95 percent of rural households in Benin live below this poverty line. Alternatively,
we could adopt the poverty line identified by the 1994 Enquéte sur les Conditions de Vie en Milieu Rural
(ECVR). After adjusting for inflation between 1994 and 1998, the poverty lineis 79,155 FCFA/adult
equivalent, resulting in arura poverty rate of just 21 percent®. This poverty line appears to define
poverty too narrowly for our purposes. Since the main objective of this analysisis to compare the
incidence and severity of poverty before and after a smulated reduction in world prices of cotton, we
adopt arelative poverty line, set at the 40™ percentile of per capita consumption expenditure.

The second objective is to estimate the short-run direct impact of lower cotton prices. The short-
run direct impact refers to impact on cotton farmersin the first year, before they have an opportunity to
change their decisions regarding input use and crop mix. We simulate the impact of various percentage
reductions in cotton prices on the incomes of rural households. In particular, the per capita income of
household i after the price change can be calculated as follows:

Yy =Yo +(QyDR)/H, @
where y;; is per capitaincome’ of household i after the shock, Yy is per capitaincome before the shock, Q.
isthe quantity of cotton produced by household i, P, is the change in the price of cotton, and H; isthe
number of membersin householdi. If ahousehold does not grow cotton, then Q=0 and the direct effect
of lower cotton pricesis zero (Vi =Yoi). Butif Qg > 0, then a price reduction ([P, < 0) implies that
income will fal (y; O Yoi ).

The simulations are run with farm-level reductions in cotton price (OP.) of 10%, 20%, 30%, and
40%. The other variables (y,, and Q) are al defined at the household level, allowing the changesin per

capitaincome to be calculated for each household in the sample. This “micro-smulation” approach

" The advantages of expenditure over income as ameasure of well-being are well-known: respondents are less
likely to under-report expenditure, it is easier to measure when farming and other types of self-employment are
widespread, and it varies |ess across seasons and from one year to the next, giving a better estimate of the long-run
average standard of living.

8 Thepricelevel during the ECVR was taken to be the consumer price index (base December 1991) for August
1994, the mid-point of the ECVR datacollection. The price level for the IFPRI-LARES Small Farmer Survey was
assumed to be the price index for June 1998, the mid-point of the reference period for the survey. Thus, the ECVR
poverty line of 56,500 FCFA/adult equivalent was increased by afactor of (200.2/142.9) = 1.40, yielding a 1998
poverty line of 79,155 FCFA/adult equivalent. See UNDP-MDR, 1996 and |FPRI, 2000 for more detail.

® Asmentioned above, we use per capita expenditure as a proxy for per capitaincome
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alows us to estimate the change in income for any sub-group in rura areas, defined by income, farm-size,
or other variables.

The impact of price changes on poverty is measured using the Foster-Greer-Thorbecke measures
of poverty, defined as follows:

P, == g Jiy e)
N5 & mq
where P, is the poverty measure, N is the number of households, [ is the poverty line, and y; is the income
or expenditure of poor household i (the summation occurs only over poor households). When [0=0, the
poverty measure, Py, is the incidence of poverty, that is, the proportion of households whose income is
below the poverty line. When [0=1, the poverty measure, P;, isthe poverty-gap measure. The poverty gap
is equa to the incidence of poverty multiplied by the average gap between the poverty line and the
income of a poor household, expressed as a percentage of the poverty line. Thus, it takes into account the
depth of poverty as well as the percentage of the households that are poor. If =2, then the poverty
measure, P, is caled the poverty gap squared and it takes into account the degree of inequality among
poor households, as well as the depth of poverty and the number of poor households (see Foster, Greer,
and Thorbecke, 1984).

The third objective, to estimate the long-run, direct impact of lower cotton prices. Since this
analysis takes into account the fact that farmers will substitute away from cotton and reduce input use, the
long-run direct impact is smaller (in absolute terms) than the short-run direct impact of the changein
cotton prices. One approach would be to sum the welfare effect of the change in cotton price and those
associated with price changes in other markets (such as those for inputs and competing crops). Just et a
(1982) show that the impact can also be measured by focusing exclusively on the original (cotton) market,
but using generd equilibrium eadticities that take into account the feed-back effect of other markets on
cotton markets. In this anayss, we adopt the second approach. In particular, we use the following
equation to describe the welfare impact of the change in cotton price:

0
QCI I/HI
R o

Vi =Ya + (QuDR)/ H, +E(OR)'e,
©)

where [, is the genera equilibrium supply easticity of cotton and Pc is the price of cotton. Note that the
second term is positive regardless of whether the price change is positive or negative. Thisimplies that
the long-term welfare effect of an increase (decrease) in price is more positive (less negative) than the
short-term effect (see Minot and Goletti, 2000 for derivation).

In the absence of estimated eladticities of supply for cotton in Benin, we use arange of plausible
elaticities to calculate the range of plausible welfare impacts. The elasticities used are 0.5, 1.0, and 1.5.
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Asin the analysis of the short-run effect, we ssimulate the impact of these changes on the income of each
household in the sample (micro-smulation) in order to estimate the impact on different types of
households in terms of income and poverty.

The fourth objective is to estimate the total impact of lower cotton prices. This analysis estimates
the effect of lower cotton prices on both cotton farmers and other households. We focus on two types of
indirect effects. First, the reduced income of cotton farmers implies reduced demand for consumer goods
and services produced by other households and firmsin the economy. We estimate this indirect effect by
calculating the multiplier associated with consumer spending by cotton farmers. The multiplier is
calculated based on the margina propensity of cotton farmers to consume tradable goods. This margina
propensity to consume tradable goodsiis, in turn, calculated from the expenditure datain the IFPRI-
LARES Smal Farmer Survey and some assumptions about the tradability of the 33 expenditure
categoriesin the survey.

The second type of indirect effect on households outside the cotton sector is the reduced demand
for labor. Cotton is more labor-intensive than many other crops, so areduction in cotton area is expected
to reduce the demand for agricultura labor, thus reducing the wage income of households that depend on
agricultural labor. We use data from the EPP to assess the magnitude of the change in demand for

agricultural labor associated with reduced cotton output.

4 Characteristics of farmersin Benin

Before estimating the impact of changing cotton prices on rural households, it is useful to provide
some background on the agricultural economy of Benin and the role of cotton. This provides some
context for understanding and interpreting the results presented later.

According to the IFPRI-LARES Small Farmer Survey, the most widely grown crop in Benin is
maize, cultivated by 89 percent of the farm households (see Table 3). Cowpesas are grown by ailmost half
the farms, and manioc, yams, sorghum/millet, and cotton are each grown by roughly one third of the farm
households.

Although cotton is grown by barely one third of the farmers in Benin, it plays an important part of
the rural economy. If we average across all farmers, the average cotton area is 0.79 hectares and the
average gross value of cotton production is 193,000 FCFA per farm. These figures imply that cotton
accounts for about 18 percent of the area planted by farm households and 22 percent of the gross value of

crop production. This makes cotton the second most important crop in value terms.
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If we focus on the averages among cotton farmers, the average area planted with cotton is 2.32
hectares, producing 2.67 tons of seed cotton'®. The value of this output is 568,000 FCFA (or US$ 901)
per cotton farm-.

Another measure of the importance of cotton in the rural economy is its contribution to cash
income. Benin farmers are quite market oriented, selling over half the output of cowpeas, groundnuts,
manioc, and sweet potatoes, and selling amost half of the output of the “staple”’ foodcrop, maize (see
Table 4). Nonetheless, cotton accounts for about one-third of the value of crop sales carried out by farm
households in Benin.

Who grows cotton and how do cotton farmers differ from other farmersin Benin? As mentioned
earlier, cotton production is concentrated in the north and center of Benin. About two-thirds of the
farmers in the large department of Borgou grow cotton, as do 37 percent of those in Atacora and 64
percent of those in the central department of Zou. By contrast, in the three departments in the south
(Atlantique, Mono, and Ouémé), the percentage ranges from zero to 25 percent (see Table 5). If we
divide the farm households into quintiles, the proportion of farmers growing cotton does not seem to vary
consistently across quintiles. If anything, the proportion of cotton growersis lower (28 percent) in the
richest quintile (see Table 6).

Cotton growers tend to have farms that are, on average, twice as large as those of non-growers
(5.3 hectares compared to 2.3 hectares). Based on this fact alone, one might expect cotton growers to be
better off than non-growers. Nonetheless, cotton growers are similar to other farmersin terms of various
measures of well-being. The incidence of poverty rate is dightly lower among cotton farmers (37
percent) than among other farmers (42 percent), but the per capita expenditure of catton growers is about
8 lower than that of others, and the budget share alocated to food is amost identical to that of non-
growers (see Table 7). The reason that the larger farms do not trandate into a higher standard of living is
that cotton growers are concentrated in the more arid north, where the agricultura potential is lower and
where opportunities for non-farm employment are more scarce.

As mentioned in Section 2, there are sharp differences across regonsin Benin. Asshownin
Table 8, the northern department of Atacora has the lowest average expenditure, the highest poverty rate,
and the highest food share. In contrast, the coastal department of Atlantique (which includes the largest
city) has the highest expenditure, the lowest poverty rate. Farmersin Borgou and Zou produce more than

10" 1t isworth noting that the average yield is calcul ated at the household level and aggregated, so it is not
necessarily equal to the average quantity divided by the average area. A similar qualification appliesto production,
price, and value of output.

11 When the Small Farmer Survey was carried out, the exchange rate was around 630 FCFA/USS$, so that the value
of cotton production was US$ 901 per cotton farm.
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1.8 tons of cotton per household, compared to less than 500 kg per household in Atacora and even less on
the three coastal departments.

5 Direct impact of lower cotton prices

In this section, we use the data from the IFPRI-LARES Small Farmer Survey to estimate the
direct impact of lower cotton pricesin Benin. The direct impact refers to the effect of the cotton price
changes on Benin cotton farmers. First, we examine the impact of lower prices on the income and
poverty of cotton farmers in the short-run, before they have an opportunity to respond to the lower prices.
Next, we estimate the impact on cotton farmers in the longer run, after they have responded to the shock.

51 Short-term impact

As described in Section 3, we estimate the short-term change in income associated with lower
cotton prices using household-level information on per capita expenditures and the volume of cotton
production, combined with different assumptions about the reduction in cotton price. The results of these
caculations are shown in Table 10. A 40 percent reduction in the farmgate price of cotton reduces the
income of cotton growers from 99,437 FCFA/person to 78,730 FCFA/person, areduction of 21 percent.
Taking into account the incomes of non-growers, which do not change in this smulation, the average
income fals from 105,203 FCFA/person to 97,944 FCFA/person., or 7 percent. Smaller reductionsin the
cotton price cause roughly proportionate changes in income (see Figure 2)..

With a 40 percent fal in the cotton price, the incidence of poverty (Po) among cotton farmers
risesfrom 37 percent to 59 percent. The average incidence of poverty, including both cotton growers and
other farmers rises 8 percentage points, from 40 percent to 48 percent. In absolute terms, thisimplies that
about 334 thousand people would fal below the poverty line as aresult of a40 percent reduction in
cotton prices' (see

A 40 percent decrease in the price of cotton results in a doubling of the poverty gap (P;) among
cotton farmers, from 0.10 to 0.20, and a 40% increase in the poverty gap for al farm householdsin Benin.
The poverty gap squared (P,) or severity of poverty increases amost three-fold among cotton farmers and
by 61 percent across al farm households.

This analysis can be broken down by department to evaluate regiond differences in the impact of
falling cotton prices™® (see Table 11 and Figure 4). In Atlantique and Ouémé, the reduction in cotton

12 This estimate isobtained by multiplying the percentage point increase in poverty (.08), the number of farm
households in Benin based on the sum of the sampling weights (474,964), and the average household size of farms
in Benin according to the survey (8.8).

13" Asmentioned earlier, since the survey was carried out, the number of departments has increased from 6 to 12.
The sample size of the survey istoo small to allow disaggregation of results by the newly defined departments.
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prices has negligible effects on income and poverty because there are virtually no cotton farmers in these
departments. On the other hand, the impact on the departments of Borgou and Zou are large. In Zou, a
40 percent reduction in cotton prices results a 15 percent fall in per capitaincome and a 17 percentage
point increase in the incidence of poverty. In Borgou, the same decrease in cotton prices causes an 18
percent reduction in per capitaincome and a 18 percentage point increase in the incidence of poverty. In
fact, the department of Borgou moves from having an “average” poverty rate (greater than in two
departments and less than in two others) to having the highest incidence of poverty, 62 percent.

Similarly, the poverty-gap (P,) in Borgou increases by afactor of three and the severity of poverty (P,)
doubles as a result of the 40 percent reduction in cotton prices.

Similarly, we can examine the impact of reductions in cotton prices on different income
categories (see Table 12 and Figure 5). The absolute reductions in income are greater for the high-income
households, but al income categories show similar percentage reductions in per capitaincome as a result
of a 40 percent decrease in cotton prices. By definition, al the households in the bottom two quintiles
are poor so the incidence of poverty (PO) is 100 percent. However, the analysis indicates that about 30
percent of those households in the third quintile and 8 percent of those in the fourth quintile drop below
the poverty line as aresult of the 40 percent decrease in cotton prices.

Although the incidence of poverty in the bottom two quintiles cannot rise above 100 percent, the
poverty gap measure (P1) and the severity of poverty (P2) can and do increase. In particular, a 40 percent
drop in cotton prices causes the depth of poverty to rise from 0.38 to 0.43 and the severity of poverty to
increase from 0.16 to 0.20.

Findly, we look at the effect of faling cotton prices on the cumulative distribution of income per
capita (see Figure 6). Among other things, it gives usinformation about the senditivity of the results to
dternative poverty lines, an important consideration given that our poverty linesis relative (set at the 40"
percentile in the base digtribution). The point where the cumulative distribution cross the poverty lineis
the poverty rate (note that the base distribution cross the poverty line at the 40" percentile). It is clear
from the graph that smilar results would have been obtained for higher and lower poverty lines. It also
shows graphically that a 40 percent reduction in cotton prices has roughly twice the effect of a 20 percent
reduction.

52 L ong-term impact

In the previous section, the welfare impact of cotton price decreases was calculated assuming that
cotton farmers do not adjust their production patterns. While thisis valid for estimating the short-run
impact (less than one year), it is not redlistic in the longer run (more than one year). In response to lower

cotton prices, farmers will reallocate their land, labor, and other inputs to other crops and perhaps to
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livestock and non-farm activities. Theincome level of farmers after this adjustment is generally higher
than before adjustment (otherwise, they would not adjust), but lower than before the price shock
(otherwise, they would have adopted the new crop mix even without the price shock). The greater the
price-responsiveness of cotton farmers, the less the long-run adverse impact of the cotton price decrease.

Because of uncertainty regarding the supply easticity of cotton'*, we carry out this analysis using
three dadticities: 0.5, 1.0, and 1.5. In order to smplify the discussion, we present only the impact of a 40
percent reduction in cotton prices. These results are presented with the base levels and with the short-run
impact. Since the assumption behind the short-run impact is that the supply eadticity is zero ((J=0)., they
are labeled as such.

As described in Section 5.1, the short-run impact of the lower cotton price is to reduce average
per capitaincome from 105,203 FCFA to 97,944 FCFA, or 7 percent. If the general equilibrium supply
elasticity of cotton is 0.5, the average income is 98,670 FCFA/person, a decline of 6 percent from the
base. At the other extreme, if the supply dadticity is 1.5, then the average income is 100,122
FCFA/person, areduction of 5 percent from the base (see Table 13).

In the long run, areduction of 40 percent in the price of cotton is associated with a 20-21
percentage point increase in the incidence of poverty among cotton growers and a 6-7 percentage point
increasein the overdl rural poverty rate, depending on the assumption regarding the supply elasticity.
The depth of poverty (P;) rises from 0.10 to 0.12 - 0.13, again depending on the elagticity assumption.
And the severity of poverty (P.) increases from 0.036 to 0.047 - 0.058 (see Table 13). As expected, the
long-run impact of the 40 percent reduction in cotton prices is somewhat less adverse than the short-run
impact. It is notable, however, that the results are not very sensitive to the easticity assumption.

The long-run effects on each department are given in Table 14. For example, in Borgou, per
capitaincome falls 18 percent (from 94,803 FCFA to 77,409 FCFA) in the short-run, but rebounds 4
percentage points (to 80,888 FCFA) if the supply eagticity is 1.0 and 7 percentage points (to 82,627
FCFA) if the dagticity is 1.5. Similarly, the per capitaincome in Zou fals 15 percent in the short-run, but
rebounds 3 percentage points in the long-run if the eladticity is 1.0.

The poverty rates in each department follow the same pattern in reverse. In the short-run, they
rise as aresult of the 40 percent fal in cotton prices, but in the long-run they fal back down part of the
way. In Borgou, the poverty rate rises from 44 percent to 62 percent in the short run, falling back to 58-
60 percent in the long run, depending on which dasticity assumption isused. Similarly, the incidence of
poverty in Zou increases from 33 percent to 50 percent in the short run, then falls to 47-49 percent in the

14 Estimates of the supply elasticity of cotton in Benin are not available, but two studies have estimated the supply
elasticity of cotton in Tanzania. Dercon (1993) estimated a supply elasticity of 0.63, while Delgado and Minot
(2000), using more recent data, obtained an estimate of 1.0.
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long run. As described above, thereis little or no change in poverty in the three southern departments
(Atlantique, Mono, and Ouémé) because there are very few cotton growers in these departments.

Looking at the patterns by expenditure category, we see similar patterns (see Table 15). Among
the poorest 20 percent of farm households, the 40 percent fall in cotton price resultsin a 7 percent decline
in income in the short-run, followed by a 1-2 percent rebound in the long run as households respond to
the new price. Among the richest 20 percent, income initidly fals 5 percent, before going back up 0.5
1.5 percent.

The incidence of poverty among the bottom two expenditure groups cannot increase (it is aready
100 percent), but the other poverty measures (P, and P,) follow the expected pattern of rising and then
faling part-way back. As noted earlier, 30 percent of those in the middle expenditure group fal into
poverty in the short run as aresult of the faling cotton price, but in the long run 1-4 percent of the group
rises back out of poverty.

In Figure 7, we show the cumulative distribution of income in the base scenario, with a 40
percent reduction in cotton prices in the short run ((J=0), and with a 40 percent reduction in cotton prices
in the long run (00=1.5). Although the long-run supply dasticity used in thisfigure is at the upper end of
what we believe is plausible, the difference between the short-run and long-run results is not very large.
In other words, the long-term results are not very sensitive to the assumption regarding the supply
eladticity of cotton. Even with ardatively eastic supply (0=1.5), the response of farmers only offsets
about one-third of theinitia negative short-run impact.

6 Indirect impact of lower cotton prices

In Section 6, we described the long-run direct impact of falling cotton prices on farmersin Benin.
The analysis was based on the impact of lower prices on the incomes of cotton farmers themselves, after
they respond to the lower price but excluding any indirect effects on farmers who do not grow cotton.
Although a general equilibrium analysisis beyond the scope of this paper, we examine two types of
indirect effects. Firgt, since the income of cotton farmers declines, their spending on other goods and
services declines, leading to reduced prices of non-tradable goods and reduced income for household that
produce them. We use data on the composition of spending by cotton farmers to estimate the multiplier
effect of lower spending by cotton growers. Second, as cotton farmers scale back cotton production in
response to the lower prices, they aso reduce the demand for agricultural labor. This has indirect effect

on households that earn income from agricultura labor. .
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6.1 Impact of lower cotton priceson other sectors

The direct effect of lower cotton pricesis on cotton farmers, but other households are affected
indirectly. As cotton farmers reduce their spending, the demand for other goods and services contracts,
affecting the incomes of households that produce those goods and services and, in turn, their spending
patterns. A complete analysis of these effects would require a computable genera equilibrium model, for
which parameter estimates are not available. In contrast, multiplier analysis uses a simplifying
assumption to obtain an approximation based on data that are available. Multiplier analysis assumes that
prices are fixed and that production and income are constrained only by demand. Under these
assumptions the total (direct and indirect) impact of an exogenous shock to demand, is affected by the
composition of demand between tradable and non-tradable goods and services. In particular, the total
effect is 1/(1-MPC,) where MPC, isthe margina propensity to consume non-tradables (see Delgado et
a, 1999). In the extreme, if cotton growers buy al imported or tradable goods (MPG, = 0), then the
decline in cotton prices will have no effect on domestic incomes. If, on the other hand, cotton growers
buy primarily non-tradable goods, then the reduction in cotton prices will have alarge multiplier effect
within the country.

This section estimates the multiplier effect associated with changes in income of cotton growers.
In particular, aregression analysisis used to estimate the marginal propensity to consume tradable goods.
We begin by making some assumptions about the tradability of goods and services. For this study, the
following goods were considered non-tradable: maize, sorghum, beans, cassava, cassava flour (gari),
yams, potatoes and other tubers, vegetables, fruit, mest, fish, eggs, dairy products, meals consumed
outside the home, home repairs or expansion, school-related expenses, medical service fees, and expenses
for funerals, marriages, or religious causes. Tradable goods included most manufactured goods and some
food products such as rice, groundnuts, sdt, sugar, and drinks.

The margina propensity to consume tradables is estimated using household-level data from the
EPP, regressing tradable goods per capita against per capita expenditure, household size, the sex of the
household head, the percent of children under the age of 15, and the percent of adults over the age of 65
years. Table 16 shows the results of the regression analysis for cotton growers. The coefficient on per
capita expenditure is 0.366, implying that for every additional dollar that cotton growers spend, 36.6% is
allocated to tradable goods and services. Thisis somewhat higher than the share of tradable goods in the
budgets of cotton farmers (.323), implying that the income elasticity of tradable goods and servicesis
somewhat greater than unity (1.13).
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The multiplier associated with the spending patterns of cotton farmersis 2.7 (1/.366). In other
words, for every dollar change in spending by cotton farmers, there is atotal change in spending of 2.7
dollars"™.

6.2 Impact of lower cotton priceson labor demand

Asthe price of cotton falls, farmers can be expected to shift their resources away from cotton into
other crops, livestock, or non-farm activities. The impact of this substitution depends on the labor
intensity of cotton production relative to that of the aternative crops or activities. If cotton is more labor
intensive than the substitution away from cotton will reduce the demand for labor and adversely affect the
income of households that depend on wage labor. According to the EPP, the poorest quintile of Benin
farmers earn 14 percent of their income from wages, compared to 7 percent among the richest quintile.
We can address this question in two ways. by examining the labor intensity of cotton compared to other
crops and by estimating demand for hired labor as a function of various explanatory factors including
cotton production.

Regarding the |abor intengity of cotton, Table 17 shows that 21 percent of all labor hired by
agricultural householdsis used for cotton. By comparison, cotton accounts for 18 percent of the area
planted by Benin farmers. Thisimplies that, on a per hectare basis, cotton is about 20 percent more labor
intensive than other crops. Furthermore, if we assume that the labor intensity doesn’t change, a 50
percent reduction in cotton area would result in a reduction in demand for hired labor in Benin of roughly
2 percent'®. If labor markets are geographically segmented, the proportional effect would of course be
larger within the cotton growing areas but smaller outside these aress.

The aternative approach is to use regression analysis to examine the impact of changesin cotton
production on demand for hired labor. In the absence of time-series data, we are forced to rely on cross-
section data from the EPP to examine this relationship. We assumes that this cross-sectiona relationship
can be gpplied to the impact of changesin cotton output on demand for hired labor. The dependent
variable is the number of person-days of hired agricultural labor used by households. We restrict the
sample to survey clusters in which at least one household grows cotton. The purpose of thisis to exclude

agro-ecological zones that are entirely different (and thus may be affected by other variables such as crop

15 This analysis was repeated for different household groups to examine variations in the multiplier effect across
the six (former) departments and across expenditure quintiles. The results did not show any distinct pattern. Within
the department of Borgou, the multiplier for non-cotton growers was quite large, 8.06, compared to the other
departments where the multiplier ranged from 2.19 to 4.08. Within the income quintiles, the multiplier rose slightly
from the poorest quintile the third quintile and then decreased among the fourth and wealthiest quintiles for both
cotton and non-cotton growers.

16 Cotton accounts for 21 percent of the labor demand, so a 50 percent reduction in cotton output would displace
10.5 percent of the hired labor. All but 20 percent would be employed on substitute crops, implying a net | oss of
about 2 percent.
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mix and population density) without necessarily excluding households that do not grow cotton. The
independent variables are per capita expenditure of the household (a proxy for the opportunity cost of
family labor), the size of the household (an indicator of the availability of family labor), farm size (which
influences the marginal product of labor), the quantity of cotton grown, the quantity of cotton squared,
and the village-level average wage paid to agriculturd laborers.

Asshown in Table 18, the regression results indicate that the demand for hired labor is, as
expected, positively associated with per capita expenditure of the household, positively related to farm
Size, and negatively related to the village-level average wage rate. The effect of cotton production on the
demand for hired labor, however, is satistically insgnificant, asis the squared cotton term. This suggests
that, other things being equal, farms growing less cotton do not use any less hired labor.

Two qualifications need to be made about this conclusions. Firgt, cotton production is clearly a
choice variable and hence not exogenous. Crop decisions may be jointly decided aong with [abor hiring
decisons. Second, the analysis focuses on crop subgtitution, ignoring possible substitution of land and
labor toward livestock production or non-farm activities. Nonetheless, we do not find evidence that
substitution away from cotton toward other crops will have a significant effect on labor demand and
hence the livelihood of households that depend on wage income.

7 Conclusions

This paper analyzes the impact of changes in world cotton prices on farmersin Benin. Both
guantitative measures of per capita expenditure from household surveys and qudlitative responses to a
nationally representative survey suggest that rura living conditions improved over the 1990s.
Furthermore, farmers tend to attribute this improvement in rural living conditions to economic factors
such as crop prices, availability of food, and access to non-farm employment. Although the causal link is
difficult to establish with certainty, it appears the economic reforms of the 1990s (including the 1994
devauation) and the growth of cotton production during this period contributed to the improvement in
rural standards of living.

The link between cotton markets and rurd living conditions can, however, work against farmers
aswell. Theanaysisin this paper is motivated by the recent 39 percent decline in the world price of
cotton. We combine farm survey data from 1998 with assumptions about the decline in farm-level prices
to estimate the short- and long-term direct effects of cotton price reductions on rural income and various
measures of poverty. We aso use the survey datato study two types of indirect effects: the impact of
lower incomes of cotton farmers on other households through the consumption multiplier and the impact
on the demand for agricultural labor by cotton growers.
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The reaults indicate that there is a strong link between cotton prices and rural welfarein Benin. A
40 percent reduction in farm-level prices of cotton is likely to result in areduction in rural per capita
income of 7 percent in the short-run and 5-6 percent in the long-run. Furthermore, poverty rises 8
percentage points in the short-run, equivaent to an increase of 334 thousand in the number of individuas
in families below the poverty line. In the long run, as household adjust to the new prices, the poverty rate
settles down somewhat, remaining 6-7 percentage points higher than originaly.

In order to explore the magnitude of the indirect effects of lower cotton prices, we estimate
econometricaly the margina propensity to consume tradable goods. According to this analysis, for every
additional dollar of income, cotton growers spend about 37 percent on tradable goods and the remaining
63 percent on non-tradable goods. Thus, a crude estimate of the multiplier is 2.7, meaning that one dollar
of reduced spending by cotton growers results in a contraction of 2.7 dollars in overall demand.

We also examine the potentia effect of areduction in cotton production on the demand for hired
labor and hence the income of households that depend on wage income. We do not find evidence of a
strong adverse effect of reduced cotton production on demand hired agricultural labor. First, cotton
accounts for 21 percent of hired labor demand and 18 percent of planted area, indicating that it is only
dightly more labor intensive than other crops. Second, regression analysis to estimate the farm-level
demand for hired agricultural labor identifies a number of significant coefficients with expected signs, but
there was no statistically significant link between cotton production and demand for hired labor. More
information on the degree of segmentation of labor markets and on the possibility of subgtitution into
livestock and other non-crop activities would be needed, however, to answer this question more
definitively.

Overdll, the resultsin this paper challenge the stereotype of the rural populations in developing
countries as consisting of subsistence farmersthat are relatively unconnected to, and thus unaffected, by
swings in world commodity markets. At least in the case of Benin, fluctuations in world cotton prices
have a significant effect on rural incomes and poverty. Furthermore, to the extent that policiesto
subsidize farmers in the United States and €l sewhere tend to dampen world prices, efforts to reduce
agricultural protection in these markets would reduce poverty in Benin and other poor cotton exporting
countries.
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Table 1. Perceived changein overall living conditions since 1992 by expenditure category

Expenditure category (quintile)

Poorest 2 3 4  Richest Total
Better 50% 5% 5% 4% 44% 52%
No change 20% 15% D% 15% 15% 15%
Worse 2% 18% 2% 32% 31% 28%
No opinion 2% ™ 2% 1% 11% 5%
Total 100% 100% 100% 100% 100% 100%
Source: IFPRI/LARES Small Farmer Survey.
Table 2. Main reason for the improvement in conditions

Department
Atacora Atlantigue Borgou Mono  Ouémé Zou Total

Changein crop prices 36% 4% 20% 47% 33% 16% 27%
Changein prices or food availability 6% 68% 46% 2% 21% 2% 25%
Change in off-farm income 42% 13% P 15% 21% 15% 20%
Changein cash crop production % 3% 5% 21% %
Change in household health 8% 12% 11% % 6%
Change seeds and inputs 1% 23% 5% 5%
Change in soil fertility 0% 2% 1%
Changein accessto land 2% 2% 1%
Change in weather 2% 1% 0%
Change in access to credit 2% 2% %
Other 3% 10% 8% 10% 12% 2% %
Total 100% 100%  100% 100% 100% 100% 100%

Source: IFPRI/LARES Small Farmer Survey.
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Table 3. Agricultural production patterns by crop

Percent of Vaue Percent
farms Aree Percent Quantity Yidd (1000 FCFA  of total
growing (hape of total (tons per (tons per farm) value

(%) farm) area fam) per ha)
Maize 8% 15¢ 3% 15€¢ .98 237 2%
Sorghum/millet 36% 2€ 6% 2€ 105 37 1%
Rice ™% 0z 1% 0z 127 4 0%
Cowpeas 48% 31 7% A7 55 A 4%
Groundnuts 27% 2 5% 2€ 121 31 4%
Manioc 35% AC 9% 192 4.75 14 18%
Yamns A% AC 2% 10z 9.77 98 11%
Sweet potatoes 5% .01 0% 0] 338 2 0%
Tomatoes 19% 07 2% 32 4.63 26 3%
Okra 17% 0€ 1% 0’5 89 4 0%
Hot pepper 14% .0€ 1% .05 92 10 1%
Other vegetables 14% 0% 1% 07 170 21 2%
Cotton 3% < 18% 91 116 193 22%
Other crops 20% 3z % 2 63 28 3%
Total 427 100% 6.91 1.62 830 100%

Source: IFPRI-LARES Small Farmer Survey.
Note: Intercropped areadivided equally among crops. Area, quantity, and value averagesinclude non-growers.

Table 4. Agricultural marketing patternsby crop

Share of Share of Share of Value of Value of Sales as

households growers  households  production sales percentage of

growing (%)  selling(%)  selling (%) (1000 Fffam) (1000 Fffam)  production

Maize 8% 66% 58% 237 109 46%
Sorghum/millet 36% A% 13% 37 4 11%
Rice ™% 69% 5% 4 1 43%
Cowpeas 48% 66% 32% 33 17 53%
Groundnuts 2% 95% 26% 31 23 4%
Manioc 35% 76% 2% 14 129 84%
Yams 3% 54% 18% 97 10 11%
Sweet potatoes 5% 67% 3% 2 1 71%
Tomatoes 1% 97% 19% 26 23 91%
Okra 17% 69% 12% 4 2 69%
Hot pepper 14% 93% 13% 10 8 85%
Other vegetables 14% 88% 12% 21 20 95%
Cotton A% 100% A% 192 192 100%
Other crops 20% 5% 15% 27 23 85%
Total . 880 570 65%

Source: IFPRI/LARES Small Farmer Survey.
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Table5. Proportion of households growing each crop by department

Department

Atacora Atlantique Borgou Mono Ouémé Zou
Maize 76% 100% 9%6% 83% 91% 95%
Sorghum/millet 9%6% 85% % 18%
Rice 3% . 14% 1% 4%
Cowpeas 63% 17% 66% 42% 42% 67%
Groundnuts A% 5% 23% 11% 21% 63%
Manioc 40% 7% 5% 56% 83% 4%
Yams %% 2% 7% 4% 13% 2%
Sweet potatoes %% 2% 5% 3% 18% 2%
Tomatoes 2% 25% 31% 26% 24% 18%
Okra 2% . 70% 6% 1% 22%
Hot pepper ™% 8% 17% 27% 19% 20%
Other vegetables 6% 20% 26% 12% 12%
Cotton 3% . 68% 25% 1% 64%
Other crops 41% 20% 33% 16% 21% 22%

Source: IFPRI-LARES Small Farmer Survey.

Table 6. Proportion of households growing each crop by expenditure category

Expenditure category (quintile)

Poor est 2 3 4 Richest
Maize 91% 93% 0% 83% 0%
Sorghum/millet 41% 30% 33% 30% 20%
Rice ™% 6% ™% ) s
Cowpeas 53% 53% 55% 52% 41%
Groundnuts 23% 23% 32% 3% 2%
Manioc 62% 52%% 61% 61% 67%
Yams 3% 3% 3% A% 26%
Sweet potatoes 3% 1% 6% ™% ™%
Tomatoes 10% 25% 21% 28% 23%
Okra 21% 20% 23% 2% 16%
Hot pepper 12% 16% 19% 26% 14%
Other vegetables 11% 10% 16% 19% 12%
Cotton 35% 30% 44% 3B% 28%
Other crops 24% 21% 22% 26% 2%

Source: IFPRI-LARES Small Farmer Survey.
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Cotton Other
growers farmers Total
Household size 101 81 88
Dependency ratio 49 48 48
Sown area (ha) 6.5 32 44
Farm size (ha) 53 23 33
Expenditure (FCFA/person/year) 99,437 108,315 105,203
Food share 57 56 57
Home production share 35 24 28
Percent growing cotton 100 0 35
Cotton area (ha) 23 0 08
Cotton output (kg) 2,559 0 897
Cotton yield (kg/ha) 1,084 1,084
Cotton sales (FCFA) 505,584 0 177,217
Poverty measures
PO 0.37 042 0.40
P1 0.095 0.103 0.100
P2 0.033 0.037 0.036

Source: IFPRI-LARES Small Farmer Survey.
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Table 8. Characteristics of rural households by department

Department Atacora Atlantique  Borgou Mono Ouémé Zou Total
Household size 88 7.6 113 74 84 91 88
Dependency ratio 48 46 50 45 50 49 48
Sown area (ha) 33 42 54 32 2.7 6.7 44
Farm size (ha) 33 25 54 18 19 48 33
Expenditure (F/person/year) 84,672 139290 94,803 83034 116479 110108 105,203
Food share 66 43 64 60 53 51 57
Home production share 4 16 47 28 16 24 28
Percent growing cotton 37 0 68 25 4 64 35
Cotton area (ha) 04 0 21 03 0 17 038
Cotton output (kg) 492 0 2,450 193 12 1,849 897
Cottonyield (kg/ha) 1,152 1,167 744 503 1,143 1,084
Cotton sales (FCFA) 84,480 0 48858 38,537 2419 369372 177,217
Poverty measures

PO 054 014 044 0.50 044 0.33 040

P1 0.161 0.034 0.098 0.131 0.110 0.071 0.100

P2 0.065 0.012 0.031 0.046 0.042 0.022 0.036

Source: IFPRI-LARES Small Farmer Survey.
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Poorest 2 3 4  Richest Total
Household size 99 10.8 84 76 7.2 88
Dependency ratio 55 51 46 44 44 48
Sown area (ha) 3 42 42 51 52 44
Farm size (ha) 24 31 33 41 39 33
Expenditure (FCFA/person/year) 47,702 68,355 89,3% 116,400 204,550 105,203
Food share 64 61 55 56 a7 57
Home production share 35 31 29 28 19 28
Percent growing cotton 35 30 4 3 28 35
Cotton area (ha) 05 0.6 1 12 0.7 0.8
Cotton output (kg) 497 706 1,037 1,227 1,020 897
Cotton yield (kg/ha) 919 1,064 1,070 1,123 1,281 1,084
Cotton sales (FCFA) 94,699 139,742 206,002 244,279 201,711 177,217
Poverty measures
PO 1.00 1.00 0 0 0 040
P1 0.38 0.12 0 0 0 0.10
P2 0.160 0.018 0 0 0 0.036

Source: IFPRI-LARES Small Farmer Survey.
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Table 10. Short-term direct impact of reductions
in cotton prices on income and poverty

Cotton Other
growers farmers  Average
Per capita expenditure
Base 99437 108,315 105,203
10% reduction 94,260 108,315 103,388
20% reduction 89,083 108,315 101,574
30% reduction 83,907 108,315 99,759
40% reduction 78,730 108,315 97,944
Incidence of poverty (PO)
Base 0.37 0.42 0.40
10% reduction 042 042 0.42
20% reduction 0.49 042 0.44
30% reduction 055 042 0.46
40% reduction 059 042 0.48
Poverty gap (P1)
Base 0.10 0.10 0.10
10% reduction 011 0.10 011
20% reduction 014 0.10 012
30% reduction 017 0.10 013
40% reduction 0.20 0.10 014
Severity of poverty (P2)
Base 0.033 0.037 0.036
10% reduction 0.041 0.037 0.038
20% reduction 0.053 0.037 0.042
30% reduction 0.071 0.037 0.049
40% reduction 0.096 0.037 0.058

Source: IFPRI-LARES Small Farmer Survey.
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Table 11. Short-run direct impact of reductionsin cotton prices by department

Atacora Atlantique  Borgou Mono Ouémé Zou Total
Per capita expenditure
Base 84,672 139290 94,803 83034 116479 110108 105203
10% reduction 83559 139290 90,455 87547 116414 106115 103388
20% reduction 82446 139290 86,106 87060 116349 102,123 101574
30% reduction 81,333 139290 81,758 86573 116,284 98,130 99,759
40% reduction 80219 139290 77,409 86086 116,219 9,137 97,944
Incidence of poverty (PO)
Base 054 0.14 044 0.50 044 0.33 040
10% reduction 0.55 014 0.46 0.50 044 0.37 042
20% reduction 056 014 053 050 044 043 044
30% reduction 0.56 0.14 0.58 0.52 044 047 0.46
40% reduction 057 014 0.62 053 044 0.50 0.48
Poverty gap (P1)
Base 0.161 0.034 0.098 0131 0.110 0.071 0.100
10% reduction 0.166 0.034 0.114 0134 0.110 0.081 0.106
20% reduction 0172 0.034 0.137 0.137 0111 0.097 0.115
30% reduction 0.178 0.034 0.167 0.140 0.111 0.118 0.126
40% reduction 0.185 0.034 0.202 0.143 0111 0.144 0.138
Severity of poverty (P2)
Base 0.065 0.012 0.031 0.046 0.042 0.022 0.036
10% reduction 0.068 0.012 0.039 0.048 0.042 0.025 0.038
20% reduction 0.070 0.012 0.052 0.050 0.042 0.031 0.042
30% reduction 0.074 0.012 0071 0.052 0.042 0.041 0.049
40% reduction 0.078 0.012 0.100 0.055 0.042 0.057 0.058

Source: IFPRI-LARES Small Farmer Survey.
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Table 12. Short-run direct impact of reductionsin cotton price by expenditur e category

Poorest 2 3 4  Richest Total
Per capita expenditure
Base 47,702 68,355 89,3% 116,400 204,550 105,203
10% reduction 46,833 67,122 87,182 114030 202,154 103,388
20% reduction 45,964 65,889 84,970 111,659 199,759 101,574
30% reduction 45,095 64,657 82,758 109,289 197,363 99,759
40% reduction 44,226 63,424 80,546 106,918 194,968 97,944
Incidence of poverty (PO)
Base 100 100 0.00 0.00 0.00 040
10% reduction 1.00 1.00 0.08 0.00 0.00 042
20% reduction 1.00 1.00 0.19 0.01 0.00 044
30% reduction 100 100 0.26 0.05 0.00 046
40% reduction 1.00 1.00 0.30 0.08 0.00 048
Poverty gap (P1)
Base 0.38 0.12 0.00 0.00 0.00 0.10
10% reduction 0.40 013 0.00 0.00 0.00 011
20% reduction 041 0.15 0.02 0.00 0.00 0.12
30% reduction 042 0.17 0.04 0.01 0.00 0.13
40% reduction 043 0.18 0.06 0.02 0.00 0.14
Severity of poverty (P2)
Base 0.160 0.018 0 0 0 0.036
10% reduction 0.169 0.023 0 0 0 0.038
20% reduction 0.179 0.030 0.002 0 0 0.042
30% reduction 0.191 0.040 0.009 0.003 0 0.049
40% reduction 0.204 0.054 0.021 0.010 0 0.058

Source: IFPRI-LARES Small Farmer Survey.
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Table 13. Long-term direct impact of a 40% reduction

in cotton prices on income and poverty

Impact of global cotton markets on rural poverty in Benin

Cotton Other
growers farmers  Average
Per capita expenditure
Base 99,437 108,315 105,203
0=0 78,730 108,315 97,944
0=05 80,300 108,315 98,670
0=10 82,871 108,315 99,396
0=15 84,942 108,315 100,122
Incidence of poverty (PO)
Base 0.37 042 040
0=0 0.59 042 048
0=05 0.58 042 047
0=10 0.56 042 047
0=15 0.55 042 046
Poverty gap (P1)
Base 0.10 0.10 0.10
0=0 0.20 0.10 0.14
0=05 0.19 0.10 013
0=10 017 0.10 0.13
0=15 0.16 0.10 012
Severity of poverty (P2)
Base 0.033 0.037 0.036
0=0 0.09% 0.037 0.058
0=05 0.085 0.037 0.054
0=10 0.075 0.037 0.050
0=15 0.066 0.037 0.047

Source: IFPRI-LARES Small Farmer Survey.
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Table 14. Long-run direct impact of a 40% reductionsin cotton price by department

Atacora  Atlantique Borgou Mono QOuémé Zou Total
Per capita expenditure
Base 84,672 139,290 9,803 88034 116479 110108 105203
0=0 80,219 139,290 77,409 86,086 116,219 A,137 97,944
0=05 80,665 139,290 79,149 86280 116,245 95,734 98,670
0=10 81,110 139.290 80,888 86475 116271 97,331 99,396
0=15 81,555 139,290 82,627 86670 116,297 98928 100,122
Incidence of poverty (PO)
Base 054 0.14 044 0.50 044 0.33 040
0=0 057 0.14 0.62 0.53 044 0.50 048
0=05 057 014 0.60 053 044 049 047
0=10 0.57 0.14 0.59 0.52 044 048 047
=15 0.56 014 0.58 052 0.44 047 0.46
Poverty gap (P1)
Base 0.161 0.034 0.098 0131 0.110 0.071 0.100
0=0 0185 0034 0.202 0.143 0111 0.144 0.138
0=05 0.182 0.034 0.188 0.142 0111 0.133 0.133
=10 0.179 0.0344 0.174 0.140 0111 0.123 0.128
0=15 0.177 0.034 0.161 0.139 0111 0.113 0.123
Severity of poverty (P2)
Base 0.065 0.012 0.031 0.046 0.042 0.022 0.036
0=0 0.078 0.012 0.100 0.055 0.042 0.057 0.058
0=05 0.077 0.012 0.088 0.054 0.042 0.050 0.054
0=10 0.075 0.012 0.076 0.053 0.042 0.044 0.050
0=15 0.073 0.012 0.067 0.052 0.042 0.039 0.047

Source: IFPRI-LARES Small Farmer Survey.
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Impact of global cotton markets on rural poverty in Benin

Table 15. Long-run direct impact of a 40% reduction in cotton price by expenditure category

Poorest 2 3 4  Richest Total
Per capita expenditure
Base 47,702 68,355 89,394 116400 204,550 105,203
0=0 44,226 63,424 80,546 106,918 194,968 97,944
0=05 44573 63917 81,431 107,866 195,926 98,670
0=10 44,921 64,410 82,316 108,915 196,834 99,396
0=15 45,269 64,903 83,200 109,763 197,842 100,122
Incidence of poverty (PO)
Base 100 100 0.00 0.00 0.00 040
0=0 100 100 0.30 0.08 0.00 048
0=05 1.00 1.00 0.29 0.06 0.00 047
0=10 100 100 0.27 0.06 0.00 047
0=15 1.00 1.00 0.26 0.05 0.00 0.46
Poverty gap (P1)
Base 0.38 0.12 0.00 0.00 0.00 0.10
0=0 043 0.18 0.06 0.02 0.00 0.14
0=05 042 0.17 0.05 0.02 0.00 0.13
0=10 042 0.17 0.04 0.01 0.00 0.13
0=15 041 0.16 0.03 0.01 0.00 0.12
Severity of poverty (P2)
Base 0.160 0.018 0.000 0.000 0.000 0.036
0=0 0.204 0.054 0.021 0.010 0.000 0.058
0=05 0.199 0.048 0.015 0.006 0.000 0.04
0=10 0.1%4 0.043 0.011 0.004 0.000 0.050
0=15 0.189 0.038 0.007 0.002 0.000 0.047

Source: IFPRI-LARES Small Farmer Survey.
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Table 16. Estimation of expenditures on tradable goods by cotton growers

Dependent Variable: Expenditure per capita on tradable goods (FCFA/person/year)
N =39%5

AdjR2 =673
F =160413

Unstandardized Standard t  Probability

coefficients eror  statistic

Constant -1746.309 3221.723 -0.542 .588
Per capita expenditure (F/yr) .366 014 25.985 .000
Household size -426.703 136.918 -3.116 .002
Femae-headed household 11541.600 3594.512 3211 .001
Children under 15 (%) 42.304 42435 997 319
Adults over 65 (%) -211.480 144.007 -1.469 143

Source: Regression analysis of |FPRI-LARES Small Farmer Survey

Table17. Useof hired agricultural labor by crop

Total person % of all person

days per farm days
Maize 585 3%
Sorghum/millet 55 3%
Rice 0.8 1%
Cowpeas 105 6%
Groundnuts 81 5%
Manioc 212 12%
Yams 929 6%
Sweet potatoes 09 1%
Tomatoes 38 2%
Okra 29 2%
Hot pepper 40 2%
Other vegetables 18 1%
Cotton 36.7 21%
Other crops 838 5%
Total 1732 100%

Source: |FPRI-LARES Small Farmer Survey.
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Table 18. Estimation of demand for hired labor

Dependent Variable: Hired labor (days/farm/year)
N =34

AdjR* =0175
F =11.687

Unstandardized  Standard 1 Probability

coefficients error  statistic

Constant 92.378 50.050 1.846 .066
Per capita expenditure (F/yr) 5277E-04 .000 2222 027
Household size 2087 2.700 773 440
Farm size (ha) 16.616 4115 4.038 .000
Cotton production (t) 1503 7527 200 842
Cotton production squared -220 226 -976 330
Wage rate (FCFA/day) -133 03 -3.786 000

Source: Regression analysis of |FPRI-LARES Small Farmer Survey

Table 19. Descriptive statisticsfor variablesin regression analysis

N  Minimur  Maximurr Mean Standard

deviation

Hired labor (days/farm) 34 2.00 1211.00 135.1743 210.4545
Per capita expenditure (F/yr) 304 26,584 444118  104,780.99 52,054.02
Household size 304 10 400 10.365 5331
Farm size (ha) 34 0 30.2 5.872 4.606
Cotton production (t) 34 .00 38.75 2.8078 3.6087
Cotton production squared 34 .00 1501.56 20.8641 92.8358
Wage rate (FCFA/day) 34 490.%4 2065.70 984.4486 318.9383
Femae-headed households 34 0 1 0.05921 0.2364
Adults over 65 34 0 3 0.2039 04715
Children under 15 34 0 30 51776 34748

Source: IFPRI-LARES Small Farmer Survey

Impact of global cotton markets on rural poverty in Benin
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Figurel. Cotton pricesin Northern Europe (A-Index)
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Source: USDA, 2002; USDA, 2001.

Note: The A-Index isthe average of the five lowest prices of cotton in Northern European markets for
middling 1 3/32 inch fiber length. For June and July 1995, there was no A-Index quotation; the dotted
line represents a smple linear interpolation.
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Figure 2. Short-run direct impact of lower cotton priceson per capita income

120,000

Per capita income (FCFA

100,000

80,000 1

60,000 1

40,000 7

20,000 1

OBase

B 10% reduction
0J20% reduction
030% reduction
W 40% reduction

Cotton growers

Other farmers

Average

Figure 3. Short-run impact of lower cotton priceson the incidence of poverty
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Figure 4: Short-run direct impact of lower cotton prices on income by department
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Figure5. Short-run direct impact of lower cotton priceson income by income category
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Figure 6. Short-run impact of lower cotton prices on the cumulative distribution of income
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Figure7. Long-run impact of a 40% reduction in cotton prices on the cumulative distribution of
income
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