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ABSTRACT

The study evaluates the ex-ante economic impambttdn production among rural cotton
farmers, more specifically the study seeks to axdre) The economic benefits of cotton
production at smallholder level as way of povemguction. 2) The major factors that
affect cotton production at household level. Thedgtattempts to provide insights for
decision making on cotton sub-sector in Maringusriit even in Mozambique, which
are likely to consider the adoption of cotton asrf@f poverty reduction in rural area. To
achieve the main goal, the study has target papualas the cotton smallholder farmer in
2005/06 season; the sample was 200 cotton houstdroldrs. And it was selected using
cluster or area random sampling. The survey isdasequestionnaire, using personal
interview methods, and it is based mainly on puepafsthe study and research question.
The study concludes that under current low educalewvel and the dependence on
natural factors such as weather and pests, cattdfaringue district is only a cash crop
that has direct impact on household economy. It the cotton production increases
earnings and purchase power for most rural cotomérs. In term of value relative to
others agriculture crops and as source of incoro#ort stands as the highest earning
non-food crop and creates the auto-employment fostmmural household. Due to
importance of cotton for rural household economgstrof them have not been able to
take full advantage of favorable macro-environm@itie dependence of natural factors,
low level of education and the lack of social isfracture such as clean drink water,
shops and others basic social service constrairt cwiton farmers to develop their

cropping activities as much as possible.
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DEFINITION OF TERMS

Cotton: One of the most important of the world’s money sof is a tropical plant,
adapted to temperate zones, thriving best with teghperatures, considerable sunshine,
abundant but not excessive moisture and high edilify.

Cotton smallholder farmer: People or householthat concentrate mainly on cropping
and livestock management. The smallholders in f@res are based on food and cash
crop and small scale of livestock. In term of caesdp, cotton is the most important crop

for increasing household income.

Pest: Of all agricultural products, cotton seems desighgdhature for special insect
attack. Its lush foliage, succulent leaves, latgerérs, all with nectarines, and its heavy
fruitage urge insects to feed upon the plant ometeereside within its tissues. The
bollworm Heliothis armigera4is known in most temperate and tropical countriden

by others names because it attacks not only cdttemmany others agricultural crops.
Poverty.: PARPA I, defines poverty as inability of individls to ensure for themselves

and their dependents a set of basic minimum camdithecessary for their subsistence

and well-being in accordance with the norms of estyci

Xiii



CHAPTER ONE: INTRODUCTION

1.0; Preface

Priority solved by policy makers in developing ctiies is the problem of widespread
poverty. It constitutes the majority threat to sbgiwhere most of the population lives in
rural area and depends heavily on agriculture as hrincipal source of live. There
remains the major challenge to development eff¢ftsdaro et al, 2006). The alleviation
of poverty also constitutes one of the major @mae of the Millennium Development
Goals (MDGSs) which recognize substantial progresagriculture toward eradication of

poverty and achieve the human develop goal.

The importance of agriculture is not only limitedfbod security, but it is also considered
as source of social and economic development,cpéatly in developing countries. It
constitutes one of the government global growtlategies that engage on poverty

reduction and accelerate the economic growth rasedbon food security and cash crop.

The adoption of cash crop can ameliorate the moalpetition, and it can also alleviate
significantly the household life level “poverty” @nncrease the rural purchase power. If
the small scale, resource poor farmers in devegpgiountries gain some economic
benefits from the cash crop it should shift incomvbjch can be used to buy goods and
service, improving so demand and supply in rurahaCotton appears as non-food cash
crop that plays a significant importance for ruralisehold.



1.1: World Cotton Overview

There are more than 70 cotton producing and exgpdountries, while many developed
and developing countries import lint for their spmg/textile industry. World wide
cotton production and consumption has increasedifsigntly during the last four
decades, from 9.8 million tons in 1960/61 to 18ilions in 1998/99 and reached 21.1
millions tons in 2001/02, (Larsen, 2003). The prctchn and processing provide some or
all of the cash income of over 250 million peoplerl@wide, including the available
labor force in developing countries. Cotton cultioa covers nearly 33 million hectares,
equivalent to about 2.5 percent of all cultivakded of world’s cotton. Cotton textiles
constitute approximately half of the total texfilere and arguably the largest industry in
the world. The rapid expansion of the textile inrdpamong growing countries is closely

related to the increasing cotton production.

The table bellow shows the world cotton performameeduction, consumption, exports
and imports, since 1990 to 2003. During the fooeisopl, cotton production grew of an
annual average rate of 1.8 percent to reach 2@omiibns in 2001 from 10.2 million tons
in 1960, (Baffes, et al, 2004). Most of this grovagdime from China and India, which
doubled and tripled their production, respectivellyring 40 years ago. The other country
that significantly increased its share of cottoroduction was Pakistan. Some new
entrants, also contributed to this growth such ms¢ophone Africa that produces ten
times more than the previous years. The Units $Sitae¢he Central Asia Republics of the

former Soviet Union have maintained their cottotpatilevel.



Table 1.1: Global Balance and Trade of Cotton Marke(Thousand Tons)

China 4508 2,830 4,417 5,324 4916 4,870
us 3,376 3,694 3,818 4,420 3,747 3,968
India 1,989 2650 2,380 2,686 2,312 2,968
Pakistan 1,638 1911 1,816 1,783 1,736 1,700
Uzbekistan 2,593 1,128 975 1,055 1,022 915
Franc. Zone 562 881 728 1,039 952 967

World 18,970 19,070 19,437 21,485 19,301 20,212

Exports
USA

Franc. Zone
Uzbekistan
Australia

World

Source: Cotton: Market Structure, Policies and Depeent Issues (2004)

The cotton consumption is determined by the sizéexfile industries of the dominant
cotton consumers. China, the leading textile predugbsorbed more than one-quarter of
global cotton output during the late 1990s. Othajantextile producers and hence major
cotton consumers are India, Pakistan and USA. Giné-bf cotton production is traded
internationally. The four dominant exporters are, W&bekistan, Francophone Africa
and Australia which account for more than two-thiaf world exports. The four major



importers are also the major producer such as Chialga, Pakistan and Turkey which

import cotton to supply their textile industry.

According to Larsen, (2003) the first three cowdrcaused instability and significant
downward trend in world cotton prices. The fluctoatin world market prices is
influenced by unpredictable fluctuation in prodoatiand export from the China, India
and Pakistan. Theses countries are major consuohdleir own cotton; hence lint is
only exported when the cotton harvest is largem tlmmestic demand. China in
particular is the main swing factor in world cottoade and therefore it has very strong

impact on cotton price.

However, with the scale and scope of cotton pradadh developing countries, in which
two thirds of global production occurs, the imparda of cotton trade to whom economic
growth and poverty reduction prospects cannotveestated by extension, neither by the
damage engendered by subsidies and domestic sugpomack 2005). The impact of
cotton subsidies on world cotton price and produrcis reflected in developing countries
like Sub-Saharan Africa and some countries of Asi@jch depend on the crop
production for foreign exchange earnings, (Odi Byi®aper, 2004). However, the large
increase in subsidies to cotton producers placaxan@ard pressure on cotton price. This
facilitates the level of production and exportsttdal not reflect their cost realities;

thereby inducing excess supply and helping to loylenal price.

According to Primack, (2005) the annual governmampports to the cotton industry
worldwide have ranged from US$ 3.8 to 6 billion fbe period 1997/98 to 2001/02. In
term of absolute support, the USA provides the ésglevel averaging US$ 2.5 billion
annually, followed by China US$ 1.2 billion and EL$$ 0.8. Additionally being by far
the largest exporter, USA subsidies exert the ggsninfluence on world price, followed
by EU, which offers the highest per unit suppofteTimpact of Chinese subsidies on
world prices depends largely on whether it findselit in a position of net importer,
pushing the prices higher, or net exporter, deprggwices. Cotton subsidies are mostly

provided by governments in high income countriebjctv results in meaningful price



distortions and injury to other producers, espécial lower income countries. It also
depends on foreign exchange earning. The main meigsthat the subsidies and tariffs

affect the gains and welfare for lower income aofpooducers.

Most reports on cash crop focus on cotton as chap lhas significant importance in
household income more particularly in developingurddes. It is a predominant
smallholder crop in Sub-Saharan Africa, with owgo tmillion of poor rural households
depending on it as their main source of cash in¢ggBmughton et al, 2003). It constitutes
one of the most important merchandise in intermatidrade, in which developed and
developing nations are interested in obtaining twmtrol and earning for their

subsistence.

In term of value relative to others agricultureidties, and as source of income in
developing countries, cotton stands as the higbasting non-food crop globally. It has
been estimated to employ seven percent of all dpug countries labor, largely in
smallholder farms. Due to the use of manual hamvggechniques, it has resulted in
good quality fibre delivered at highly competitiveernational market, (Primack, 2005).

In spite of the lower labor intensive cost involyedost of developing countries are
believed to hold comparative advantage on lab@nsite on cotton production than the
developed countries that spend more on subsidles atloption and expansion of cotton
production in most of the developing countries tibui®s the main government strategic
challenge of poverty reduction that are relatethéolife improvement in rural area which
is considered as the base of development, (PrinZ88§). In Mozambique for example,
agriculture is defined as the base of socio-ecooatevelopment. This challenge are
complemented the agro-industrial sector that ghes agriculture output some added
value for local and international markd®r¢posta de Programa do Gover2605-2009,
Mar. 2005)



1.2: Background

Mozambique is one of the developing countries wmttre than 70 percent of population
living in rural area. A large proportion of poputat depends heavily on subsistence
agriculture as the source of living and also apptiee nhon mechanized technology to
produce their outputPlano de Accéo para Reducdo da Pobreza AbscliRARPA ).
Agriculture contributes around 30% of national Grd3omestic Product (GDP) with
predominantly poor smallholder household. For themson agriculture and rural
development play the priority area in strategy ptyveeduction. The main objectives of
rural development are related to increase in oppdrés and income for household. The
large number of poor smallholder household iselate. This factor constitutes one of
constrain of poverty erradication in rural area.rdtver, cotton production forms the
most important cash crop used to increase somendgna rural area and smooth the
widespread poverty, (Pitoro, 2004). It is also ohéhe most important cash crops which

contributes significantly on (GDP) and smootheslt@kance of deficit payment.

The cotton production was introduced by the cologavernment in 1926 (Negréo,
2001). During the colonial period, all cotton in kmmbique was produced by Portuguese
settlers who mainly employed labor force from thegtive people. Traditional large
companies played the major role in promoting thegpdn the country, which operated
typically as monopsonies. After the independenc&9mn5, Mozambique started to seek
well defined paths for sustainable agriculture dgwment. The role of cotton in
agriculture development is attributed to smallholtemer, (Pitoro, 2004). This is the
main reason why the companies appear as fomentegams of technology accessibility.

Since the colonial period, the cotton production Mozambique has been under
concession system and this continued to presertdoier cotton sub-sector. The most of
smallholders’ cotton production is carried out undentract arrangements agriculture
exports with several large ginning and trading cam@s. While companies provide
seeds, previous inputs and some extension serwiceturn for right to purchase the

cotton at price set annually by the Ministry of Agiture (MA) vialnstituto do Algod&o



de Mocambique” IAM). The cotton price level was published at begy the season by
IAM and all companies must buy in predetermineceleer may add some percentage.
The trading companies process and bale the catrgcting the products in the process,
and sell on international markets. These compatiiemselves employ full time and

seasonal workers, providing additional opportusified income for poor household.

A small number of farmers are organized in farmemoaiations, in which some of them
are locally organized in groups that are promotgdhe cotton companies. The main
purpose of this strategy is to reduce transactmstsc Where farmer associations have
been established, firms have frequently signedraots with associations that represent a
group of farmers. The government direct role intamotsub-sector is via IAM that
performs several tasks including statistical maneagg, classification of lint to export,

and supervision of cotton production regulatiortatdshed by MA.

According to Benfica et al, (2002), the farming tants in Mozambique are
predominantly found in the cotton and tobacco sedies. Most schemes take the form of
forward resource/management contradBiven the current stage of development of rural
agricultural inputs and credits markets in the d¢oyrfarmers have little access to those
resources due to fill that gap. They consist egggntn the firms supplying, on credit,
seeds and other inputs including the chemical eddnical assistance for the production
by farmers on specific areas of land of crop insjoa. Farmers agree to utilize the
inputs as instructed, and to sell all their progucto the firms at harvest at agreed prices.
The costs initially supported by the firms are dadd at harvest’s time. In most cases in
Mozambique, the government has granted the firmsopsony power, in order to avoid
the free rider problem. The contract coordinat®important to deal with marked failure,
to reduce uncertainty for farmers regarding aceaesds to market and for processors

regarding access to sufficient raw material of ptaigle quality.

! This differ from the simple sale /purchase cortg@ecause they include stipulations regarding the
transfer and use of specific resource and manadeniction.



There are many cotton varieties in Mozambique aach eeompany adopts the variety
according to yield Kg/ha of each variety. Anotheason that is closely related to the
choice of variety is the attack of insect, becaggeh variety has different propriety, in
term of pest resistance. Most of these varietisstiag as much as possible to pest, have
lower productivity on average. In this manner, #dumption of cotton varieties depends
on the companies’ pest management and the prodyctigsired. The most common
variations are ISA-205, CHURENZA, REMU-40, and STAM?2.

ISA-205, recently adopted from East Africa develdpby Centre International de
Recherch Agronomique et Developpem@iRAD), is a yielding variety, with potential
yield of 2,010 Kg/ha. But it is more susceptiblepests. It requires more sprays and
expenditure on protection than the last three tiaseThese are more tolerant to sucking
pests. In fact with five sprays and effective ollem@anagement, ISA-205 could easily

yield more than a ton.

The productivity of cotton sub-sector in Mozambiglepends heavily on the weather and
it has chronic attack on sucking-insect from thgileing of the planting period of cotton
and bollworms in the middle stage to the end ofgtevth. The precipitation condition
in the last five years was irregular. Due to theklaf rainfall, the scope of cotton and
then the cotton output were affected. In othemsir tlarge of insects in cotton field which
increase the damage cotton pest. To control thieguired the use of insecticides three
to six times according to the region and cottonetgr These pests effect the cotton yield

and lint quality of cotton.

In term of the performance, the cotton sub-sectdidzambique has fluctuated from low
to high performance. The table 1.2 summarizes tittorw sub-sector performance in
Mozambique. There are many reasons that playetdedower performance in cotton
sub-sector in Mozambique, which are related toldise civil war for 16 years, weather
shortage and insect attack. The civil war was #utof that contributed negatively to the
bankruptcy for most textile industries in MozamlaquAs a consequence, all cotton

companies in Mozambique are oriented to the intemnal market. But the system of



international market has also come under stregntigc The world prices have declined
to sharply the lowest price in 30 years. The fgllon prices contributed in part to the
failure of Mozambique’s largest trading compani&everal others companies are

reported to be experiencing financial difficulty.

Table 1.2: Real Data of Cotton Campaigns (from 19989 to 2004/05)

TOTAL
COTTON TOTAL TOTAL EXPORT NATIONAL
SEASONS SEED FIBRE OF FIBRE MARKET

) (ton) (ton) 10°$US (ton) 10°MT

1998/99 116,716 35,677 34,472 28,6
1999/00 35,000 12,200 11,593 111
2000/01 71,000 24,400 20,800 13,9
2001/02 84,674 31,396 31,396 27,2
2002/03 54,144 19,114 18,826 21,9
2003/04 93,205 32,924 31,500 31,2

2004/05 78,683 27,700 5,400 53
Source: Instituto do Algodao de Mogcambique( 2006)

o O O O O O
o O O O O O

This performance was the lowest compared to neighdpccountries e.g. Zimbabwe,
Zambia and Tanzania, (Pitoro, 2004). In these c@mmtthe privatization and
liberalization of the cotton sector have been ottarazed. Allowing privates companies
to compete for seed cotton market and ginning slaack prices are determined by
prevailing market conditions. The liberalized cot&ectors have contrasting experiences
in the area of quality control and provision of g In addition, competition in the
cotton market has undermined the links betweentségupply on credit and output

marketing by increasing the scope for side margatinfarmers.

According to the under concession system that esaijmg in Mozambique, Manica and
Sofala provinces are the areas of tBempanhia Nacional AlgodoeirdCNA). In both
provinces the CNA adopts the same strategy of nmamagt. Each district in both



provinces corresponds to one zone which is manbgemhe chief. All zones are divided
by agencies and finally each agency is composegrdayps of market and each group of
market has one monitor. Maringue is one of the npa$éntial cotton zone in Sofala

province from which the company expect high proohitgt

In Maringue district, the area cultivated by smalitfer household during the last
campaign was 11,264 hectares that correspond tpetcent of all available land. The
accessibility of lands is determined by traditignaligious and district administrative
authorities. The main crops cultivated are sorghusesans, maize and cotton. The last
two constitute the cash food and non-food croppa@svely, Directério Comercial de
Mocambique 2006). In the last season (2005/06) few smalbolthrmers adopted

sesame as new cash crop, because this cash ceopmnaize, does not have fixed buyers.

In Maringue, the precipitation, pest, lack of usesl inputs, and the lower land quality
constitute the major factors that affect directindirectly agriculture production at
smallholder’s level, Directério Comercial de Mogambiqu@006). Moreover, the small
scale farmers planted cotton on average 0.82 kimgténto account that the high area is
11 ha, and 0.25 ha as the lowest. For last se2885%/06), the company expected Subwe

agency to have a higher yield than others agencies.

The CNA has expanded its activities in Maringuecaii996/97. In season 2005/06, it
started to share its experience and organize tbe farmers association in Samatere
market. All farmers in this market work togetherassociation. In this new strategy, the

company gets advantages for reducing the coststdtaace for each farmer.

During the focus seasons, from 2000/01 to 2004H5 cotton performance in Maringue
district fluctuated from the high to low perform@&adhe highest level was achieved in
2003/04 season and the lowest was in 2000/01. igoeef 1.1, below summarizes the
performance of cotton in Maringue from 2000/01 6®£/05. The main reasons for the

fall during these seasons are attributed to thie déaadelay of rainfall associated to pest
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infestation. Moreover, this district constitutdse tmajority of Sofala province cotton

production, even the cotton fluctuation scenarios.

Figure 1.1: Cotton Performance in Maringue District

2003/04

2002/03

Years

2001/02

2000/01

Source: Companhia Nacional Algodoeira (2006)

1.3: Statement of the Problem

Mozambique has been reported as a post-war retadioii success. Since the end of the
civil war in 1992, the country has embarked up@e@es of impressive macroeconomic
and structural reforms that have resulted in reafaekrates of economic growth over the
last years. However, Mozambique’s economic growthary volatile. This reflects the
structural fragilities of its productivity basidye concentration on farming or agricultural
based industries, and a geographical localizatien tmakes the country vulnerable to
natural disasters such as flood and drought. Aljuie still represents the bulk of the
economy involving some 80 percent of the populatidre sector comprises a large rural
smallholder sector that produces around 95 perseagriculture value-added, mainly

food and cash crops.
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In Mozambique, most of the population is conceettah rural areas where farmers and
households have not been able to take full advantafy the favorable macro-
environment. Poverty tends to increase householgerdiency rate; low level of
education and also the dependency of natural fctwaracterize the households’ farmers

in rural areas.

Most of household farmers use the non-mechanizeidudtgre and depend on natural
factors such as rainfall and natural pest contool dll farming process. A change in
regular rainfall pattern has considerable influeanéiousehold output. The effect of pest
infection constitutes a high problem for the cottodustry and also for the small-scale
farmers. Poor pest management decreases considénab$mallholder cotton farmers’

output.

Education plays a key role in the dynamics of congmds of demographic change and in
the productivity of labor, and the opportunity toj@y the benefits of the extraordinary
worldwide progress in science and technology. Tedigcation level represents a further
important dimension of human development and istiaiies one of the basic conditions
for the construction and development the MozambNation. In Mozambique, a larger
number of rural household has not enjoyed accessottern school. This fact is one of
the indicators that reflects negatively and deplktvel of education mainly in rural area.
In Maringue district, for instance, the educati@vdl is very low and the illiteracy
characterizes large number of smallholder farmetbe rural area. This situation creates
difficulties and puts constraint on the smallholé@mers to learn new technology and

receive new information to improve their cottongwotion activities.
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1.4: Purpose of the Study

The main objective of the study is to evaluate ¢Reante economics impact of cotton
production among rural cotton farmers. More speaily, the study seeks to address the
following objectives:
* To identify the economic benefits of cotton prodmctat smallholder level as a
way to alleviate poverty in Maringue district
* To identify the major factors that affect cottormguction at smallholder’s level in

Maringue district.

The study attempts to evaluate the impact of cott@mauction among cotton farmers in
Maringue district and provides insights for deamsimaking related to cotton sector in
Maringue, even in Mozambique, with smallholder prctibn that are likely to consider
the adoption of cotton as form of poverty reductidio achieve these objectives, an
economic analysis is conducted to determine thec@mtomic benefits from the adoption

of cotton in rural area by the household farmers.

1.5: Research Questions

Among the factors that affect the cotton sub-seatoMaringue district, the research
seeks to address the following issues:

* Does the adoption of cotton production in ruralaaré@Maringue), provide an
increase in household income?

* What are the major factors affecting the cottordpation at smallholder farmers?

This study attempts to test the assumption thasituation of all factors that play the
cotton sub-sector since the government supportssabdidies in international market,
which create distortions on cotton prices and desgehe foreign exchange earning for

low economy countries; the dependence of natukdbiffa “weather and pests”, which
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poor smallholder farmers depend to produce thetpuwiu The adoption of cotton

production increases the household income.

1.6:  Significance of the Study

Agriculture guarantees food security all over tharlds and it is the source of social and
economic development in developing countries. lised as form of reducing absolute
poverty, because it employees most of populatiomial area; it also contributes to rise
the balance of payment through producing and exmpthe cash crop. More than 70
countries in the world produce and export cottohilevmany developed and developing

countries depend on imports of cotton lint for tregiinning and textile industries.

In a low income economy, where the majority of glo®r live in rural areas, an increase
in income from the export cash crop productionvidely recognized to be one of the
best short-term measures to alleviate poverty. Thibecause the direct increase in
income can be widely distributed within the rurapplation. In addition the consumption
patterns of smallholder cash crop producers meamtinch of their additional income is
spent on locally produced goods and services;ghimerates large multiplier effects that
benefit other poor households.

In Mozambique the government has put the eradicatigoverty at the top of its agenda
since at least 1995. With the introduction of AntiBlan for the Reduction of Absolute
Poverty “Plano de Accéo para Reducdo da Pobreza AbsolutBaARPA finished in
April 2001, there was an overall objective of retitut incidence of absolute poverty. In
order to achieve this objective, the governmentfhasued actions and policies aimed at
promoting sustainable expansion, concentratingttention on sectors with the broadest

impact on poor, including agriculture.
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Agriculture is already the most important sectoMiozambique, accounting for about 35
percent of GDP and 40 percent of national expdvisst of the agricultural output of

Mozambique is produced by rural smallholder houkkhthat grow both subsistence and
cash crop. They depend on agriculture as the safrt¢keir income and as means to

improve their purchasing power.

Due to the importance of cash crop in householiteme in particular and the national
economy as whole, cotton is a predominantly smhlévacrop in Mozambique, with over
500 thousand poor rural households depending astiteir main source of cash income.
This crop has a potential significance for incregdiousehold income, purchasing power

and for improving the human conditions in term$asic needs, and people’s choice.

1.7:  Scope of the Study

The focus of the study is based on Maringue distuith the aim of analyzing the
economic impact of cotton production as a way ofgety reduction from 2000/01 to
2005/06 and identifies the factors that limit tlegten farmers at household’s level. The
main variables to be studied are all those thatrinrie negatively and positively for the
household’s motivation to cultivate this cash cagpform to smooth poverty in rural
area, namely natural factors such as rainfall axl pontrol for all farming process, and

education level.

1.8: Limitations of the Study

The study relies on dataset that was collected thighplan to understand the effects of
cash cropping on smallholders income as opporasiib reduce poverty in rural area,
not with the objective of bringing out the cottoramagement strategies, and subsidies

that are the focus of this study. Consequentlgathered partial information on cotton

15



management and subsidies which would improve theltref the study. In additional to
data limitation, it is likely that none the result$ the data collection conducted in
Maringue district, which is the case study, can dpplied for all smallholder in
Mozambique. Because, cotton sub-sector in Mozanebjpforms under concession and
for this reason each company has different chaiatiteon management strategy. The
final judgment of the economic impact of cottonsimallholder income has to take into
account other factors that were not included inathalysis, such as the non-market effect

on environment, including the impact on ecosystem.

1.9: Organization of the Study

The present study is composed of five chapters.fifstechapter focuses on introductory
issues such as preface, background of the stuatgnsént of the problem, purpose of the
study, research questions, significance and scbpidy. This chapter is conceptualized
mainly to focus on cotton introductory issues frahe world cotton overview to

Mozambican cotton sub-sector performance.

The second chapter summarizes the literature shdivided into two parts such as the
empirical literature review and focused literatoegiew. In this section are given some
relevant literature related to cotton productionthe world, particular of in developing
countries, where most of them depend on cottonymtimh as foreign exchange earning
and theoretical empirical agriculture model. Chapteee presents the study’s research
methodology, covering in detail the target popolatithe study area, the sample and
sampling techniques, the data source, sample pioguladata collection and research
duration. Chapter four gathers the data analysismam factor that affected the cotton
sub-sector. It describes also the demographic ctaarstics of cotton household farmers,
agriculture production, the cotton production anguts use such as labor force and
pesticides; the main household farmers expendéndeconstraints on cotton production.
The last chapter draws the, conclusions and recamati®ns In conclusion the research

came up the main conclusion undertaken by the imphcotton production among
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cotton farmers. The recommendation, the study ptessome important suggestions in
order to help and contribute in part some decismaking to achieve the main goal that

the research projected.
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CHAPTER TWO: LITERATURE REVIEW

2.0: Introduction

Due to the importance of cash crop for world wid®r@my, the cotton sub-sector’s
strategies management has changed substantialijost countries. This chapter is
divided to three main parts. The first part dessithe theoretical model which the study
seeks to test. It also identifies the economic ichymd cotton production among cotton
farmers in Maringue district, and the major factaffecting smallholder cotton. The
second patrt illustrates the empirical literaturd aerformance of cotton in Sub-Saharan

Africa and the final part depicts the focus literatreview.

2.1: Theoretical Empirical Agricultural Model

In many times, agricultural economists have modehed output of systems involving
damage agents, including pest, using standard ptioduunctions that treat all inputs as
if they are affected by yield directly, fertilizand by what the labor does. The damage
function approach is drowning from biological Iaéure on pest control indicating that
pesticides belong to class of damage control inplkese inputs are different from
conventional inputs because they affect output ordyrectly, by dropping the damage in
case it occurs. In this manner, productivity degead the existence of pest in field. In
contrast, conventional inputs like fertilizer arabr, increase output directly, making
them well-matched to standard production functippraaches. This is represented as

follows:

(2.1) @ = t(z), whereQ is output, and it is the function &f the vector of all inputs.
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Lichtenberg and Zilberman (1986) introduced a neaywf modeling functions for
inputs such as pesticides by recognizing that ithe butput is a mix of the potential
output and losses caused by damage agents. Thssss lare a function of environmental
conditions that dictate the destructive capacityhef relevant damaging agents, and of
damage control agents through reducing efforts. ddmage can at most be equal to
potential output at maximum destructive capacitylamage agent, and at least be equal
to zero maximum control capacity of damage cordgant. Then, the abatement function
G(X) is defined as a proportion of the destructte@acity of damaging agent eliminated
applying X amount of damage control agent. Thegefthis function will have properties
of cumulative probability distribution [0, 1], G(X)X meaning complete eradication of the
destructive capacity, and G(X)=0 meaning zero elaiion. Recalling that, the
characterization of actual output is a combinatadnpotential output and losses as

mentioned earlier, then, Q can be expressed as:
(22) Q= f[z)s(x)

where, Q is the actual output, the potential pest-free ouip given by f(z),f() is

concave in Z and G(XY is a vector of all other inputs except damage robrigents X

is a vector of damage control agents, pesticideumcase, an(X) represents the pest
damage function and is increasing Xh This new modeling approach suggested by
Lichtenberg and Zilberman (1986), demonstrates wigy commonly used production
functions were theoretically inappropriate for itgpuhat protect yield against damage,
and why such functions may commonly lead to overedion bias of the productivity of

damage control inputs.

They also state that in econometric work, the mesdoslity of X will be limited by data
availability. Then, failing to measure X it turnstdhat the actual output is determined by
factors affecting the potential yield, and the pmitbn function becomes standard
production function, resulting in overestimationtbé marginal productivity of damage

control inputs. However, Carrasco-Tauber and Mdff992) testing the modeling
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approach suggested by Lichtenberg and Zilbermaing udifferent models, concluded

that in practice, pesticides productivity resuits$ ot differ significantly across models.

Due to better estimation of pesticides productivitigich determines in large part the
level of cotton production per hectare, it is nseeyg to set the damage control function,
but the limitation on data forced to restrict thedual to standard agriculture production
function. So, based on limitation on data the cotteeld model, per hectare among the
cotton farmers in rural area is suitable to adgptagluction function approach as follow:

(2.3): Q=f1(Z) whereZ=N, |, K, V.

I: Natural Factors (N)

Land quality, precipitation and the level of pestestation constitute the three main
natural factors which are believed to affect cotpsaductivity. The land qualities and
fertility level of fields determine the cotton praction. The second natural factor is
precipitation. The rainfall quantity and its dibution within the cropping season are
essential to agriculture production. The third natufactor focused to influence
agriculture output is the level of insect infestatiduring the cropping season, (Pitoro,
2004).

il Input (1)

Good management inputs during the cotton cultivatice closely related to the output
yield. The first aspect of inputs is the plantirgtel that is hypothesized to have a
significant effect on cotton yield. As reason ofsttassumption, the planting after
December 3% contributes to decrease on cotton output, (Pi204). The second aspect
in the inputs is the weeding labor. After the pilagttime, the first weeks after

germination is the crucial time of labor demandvi@eding and thinning time. The last

aspects is the insecticides. For pest managenteninsecticides are the most important
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chemical used by the cotton farmers. The farmerstrapply chemical input to control

the pest for all time of cotton cultivation.

iii: Household Characteristics (K)

The first household characteristic factor is theicadion level. Education is closely
related to economic development, (National Humawelmment Report — UNDP, 1999
and 2000). A low education level can constrain gh®all scale cotton farmers to learn
new technologies in order to grow as much as plestileir field. The second factor is
age. The use of teenage labor force in cotton fidldences in part on cotton output. The
critical effect occurs during weeding, harvestimgl gicking cotton time. The last factor
is the access of information such as extensioncarvThe lack and delay of this factor

has strong effect on household farmers yield.

v: Village level (V)

The infrastructure and natural endowment acrossvilfeges are the factors that can
contribute to cotton output. Many infrastructureaidcteristics may affect productivity.
But the key types include distance of social infiadure, such as road quality, market
for cotton and other goods and services and therveatailability. In rural area most of
labor forces loses a lot of time to getting soaiélastructure. The accessibility of social
services can improve the household working timefield, and can increase the

cultivation area.

2.2:  Empirical Literature Review

Qaim and de Janvry (2002), studied empirically yzia the economic, social and
environmental repercussions of the Bacillus thuengis (Bt) in Argentina, where the

technology was commercialized by Monsanto stann$998. As effect of Bt cotton on
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pesticides use, it provides strong resistance éadbaccdHeliothis virescenand fairly
good resistance to cotton bollworktelicoverpa gelopoeqnwhich together are often
referred to as bollworm complex. This complex maor pest in Argentina. The data set
covers both adopters and non-adopters of Bt teoggolFurthermore, the authors
examined possible Bt resistance development in pastlation, which would influence

the technology’s sustainability.

As data basis and pesticide use, there is an iatefvased survey of 299 cotton farmers,
made in 2001 in collaboration with Argentinalastituto Nacional de Tecnologia
Agropecuaria(INTA). The survey covered the two major cotton wirmg provinces,
Chaco and Santiago del Estero, which together atctar almost 90 per cent of
Argentina cotton area. Because the number of Bpteds is still comparatively small,
Qaim and de Janvry (2002) stratified random-sargplprocedure, differentiating
between adopters and non-adopters of the technolbiggy defined complete list of
adopters as forms that had used Bt at least ondegdthe previous two cropping
seasons. To obtain a picture of potential techncébgeffects they used econometric

models to predict the impact of Bt on differentagpf non-adopters.

INS=a+ Bt+[B,P+5,'PEST+ S,'A+ B,'H + ¢

WhereBt is a dummy which takes a value of dBeplots and zero otherwis®. is the
insecticide / cotton price ratid®?EST is a vector of plot-level variables describing the
degree of pest pressure ex-ante to spraying dasig\ancludes different agro ecological
factors, anH captures farm and household characteristicsa random error term with

mean zero.

The econometric analysis can also be confineddsti-sample of Bt adopters to control
for unobserved farmer characteristic and avoid ssite selection bias. As production
function analysis, Bt cotton in Argentina not omgduces insecticides applications, but
also increases yield to significant extent. Thesédyadvantages are larger than in many
countries. The net yield effect can be estimateshemetrically by using an explanatory
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variable. The authors used a quadratic specificatidich generally shows a good fit in

empirical studies at the micro level.

Use of certified seeds leads to an average gair6®fkilogram. Usually, certified seeds
have higher germination capacity and produce magerous plants, especially at the
early growth stages. More favorable agro-ecologioalditions, especially irrigations, are
associated with higher vyield, as it is the farmesand farmer’s level education.
Interacting education with Bt did not produce angdigant coefficient. Obviously,

technology effects do not depend on human capitdbwment. The age has a slightly
positive effect in the production function; it migbe attributable to the older farmer’s

longer experience with cotton cultivation.

2.3:  Performance of Cotton Sector in Sub-SaharanfAica

Historically, cotton production was promoted in & through state monopolies, in
Francophone West Africa by the French Governmeniclwlowned theCompagnie
Francaise pour le Development des Fibres Texti(€-DT) and in the Anglophone
countries in East and South Africa. By parastatatkating boards and/or cooperative
unions. This section provides the performance dfoocosector and the strategies of

management in SADC’s region and Francophone WeataAf

2.3.1: Cotton in SADC Region

Mozambique is one of SADC member where the cottordyrction has significant

importance to household income. For this reasam ptper focuses on two countries of
SADC region, namely Zambia and South Africa. Thesentries have adopted different
strategies on managing the cotton crop. As rabely have a better performance of

cotton sub-sector than Mozambique performance.
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i: Zambia's Cotton Sector

Zambia was liberalized the cotton sector in lat84l@hen the state monopoly (Lintco)
was sold to two private companies. Cotton productiad been trending downwards
under Lintco and the company had accumulated ddlhts. performance of Zambia’s
cotton sector compares favorably with its neighbiorsSouthern and Eastern Africa,
(SEA). The mean exports values per hectare were wbove those in Uganda and
Mozambique and the producer shares exceeded thadeSEA countries. The level of
concentration among ginners in Zambia appears @nhenportant factor underlying the
sector’s relatively good performance under libeelon. Competitions from smaller
companies, from each other in one key producing,aad the lack of any government
role regulating that competition, combine to eneger innovation in credit recovery

systems, (Boughton et al, 2003).

ii: South Africa’s Cotton Sector

In South Africa, cotton sector has grown about @00,ha and has suffered significant
damage from bollworms. The small scale farmerspéasted cotton on average between
1.5 and 3.0 ha with some planting up to 10ha, (Bjt8004). In South Africa farmers

started adopting Bt cotton commercially in the /998 and the area of planting cotton
increasing from 900 ha in 1998/99 to 2,155 ha i891@0. The increasing numbers of
farmers are chosen to grow Bt cotton due to muatigldvantage of increasing

productivity and decreasing use of pesticidesp(Bjt2004).

During the 1998/99 season, the average yield foptils Bt cotton was 576 kg/ha. In the
1999/00 cropping season, however, the average fedlldor both groups which adopt
and non-adopt Bt cotton. The main reason for tHesesr yields in this season is

attributed to excessive rainfaflbid).
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2.3.2: Performance of the Cotton Sector in the Fracophone Region

Complete and competent input-credit systems imgement with extensive research in
seed varieties suitable to local conditions as althe condition of support services and
infrastructure have been largely dependable for dqoéck development of cotton
cultivation by smallholder farmers in the Francopdaegion, with high average crop
yields, by international standards, and consistegdlod quality cotton. Production has
matured five-fold over two decades, making the aegas a whole the third and
occasionally second largest recent exporter of Atthe commencement of the 1980s
the Francophone region accounted for only 4 pera#gntotal world exports, but
approximately 15 percent of total world exports aatad from this region at the end of
the 1990s. In 2001/02 the region accounted for é&gnt of world cotton exports,
second to only the US, (Larsen, 2002).

Nonetheless, the Francophone region is under ripmegsure to liberalize its cotton
sectors as part of the World Bank launched stratti@volutionize program and some
current changes have emerged as quite a lot oftesirhave opened up for private
participation at the ginning level and marketing liot on export markets. The only
country where cotton ginning and export promot®still managed by a single company
is Mali, where the parastatdVlalienne pour le Development TextildCMDT) still
operates as a monopoly and structural adjustmesgrams have not yet affected the
production-marketing sequence for cotton, excepat iaw marginal aspects. The CMDT
still manages input delivery and credit improvemdnit private companies are allowed
to bid to import inputs and supply CMDT with theRroducer prices are still set by
CMDT within the framework of a strategy of pricalsilization. As a effect, gains from
increases in world market price go to CMDT, but whpgices fall, the CMDT absorbs
the losses, hence protecting farmers from rapididaincome. However, the system in
Mali has forced heavy financial support costs andgbvernment and in recent years with

declining world lint prices the CMDT deficits hapéed up,(ibid).
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Additionally the Malian’s performance was reporteg Cotton Policy Brief in 2000,
which focused the same 2.3 million people, for ab2@ percent of Malian total
population, nearly 162,000 cotton household farnfigesin the cotton zone in Southern
part of Mali. During the period from 1990 to 19%®ed cotton production grew from
265,400 tons to 524,000 tons, that made Mali tikers& major cotton producer in Africa,
after Egypt. Cotton crop contributed for more thHaaif of the country’s total exports
from 1997 to 1998 and accounted 11 percent of gwnent revenues. Moreover, the
Building on Success in African Agriculture (200dgported this performance and in term
of equity, most of smallholder cotton farmers grearned highly incomes and invested

more in agriculture than smallholders in otherseza@otton Policy Brief, (March 2000).

The Malian system of control the procurement ouispassociated with the marketing of
seed cotton constitutes a typical example of thewagad monopoly model that is
characteristic of the cotton sector in West andt@émfrica. The model’s viability is
concerned essentially with its ability to tax produand accumulate profits in period of
high export prices and to rely on budgetary supfrorh national government in period
of low worldwide price. However, strong weaknes<eftralized management is based
on difficulty to adapt in time to demands of itssimess environment. This slow reaction
and risk of uncontrolled operation costs, and miaighly vulnerable to market down-
turns, (bid).

In Benin quite a lot of private ginning companiesvive together with the former and

rather improved parastatal and ginning companiesadiocated to seed cotton market
shares comparative to their installed capabilityr this reason in these countries there
are alternative forms of managerial distribution sgfed cotton. The sectors remain
heavily regulated in all cases and producer praresstill set centrally; they are either
announced before the start of planting or befoeestart of marketing of seed cotton -
after negotiations between the government andrikiatp sector, (Larsen, 2002).

The export segment, on the other hand, has becatherrmore competitive due to the

entry of private domestic and worldwide ginning analding companies. Virtually all
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cotton lint produced in the region is exported, anchuge share of exports is still
marketed by the CFDT's affiliated trading wing COB@ the 18' largest international
trading company. So far, COPACO has recently megulaconsiderable market shares to
new private trading companies, remarkahhAiglon a Swiss-registered but Malian-
owned company founded in 199¢'Aiglon has established a major presence in West
Africa and it is the COPACO’s direct competitor noand it is also thought to have
grown in recent years end become one of the biggading company’s worlds wide,
(ibid).

At this present time the company is involved intaotlint trading in Mali, Benin, Togo
andCoté d’lvoireas well as ginning operations in the last countryaddition, Reinhart
operates ginneries i@oté d’lvoire,through a joint venture and the company trade®got
lint from the other most important producing coiggras too. Quite a lot of Liverpool-
based trading companies have extended trade apesati West Africa, counting Plexus
and Bauman Hinde. Smaller and less known tradingpemies are also involved in
cotton trade in West Africa, for instance Mambo Qondlities, a relatively new trading
company founded in 1994, based in France and opgrat least inCoté d’lvoire.Even

a Singaporean trading and spinning company Olaerrational, has extended its trading

operations to Benin, Togo a@bté d’lvoire (ibid).

The increasing cotton production in the Francophmgon has been associated with
national schemes that enable competent conditibmgiaity-inducing inputs fertilizers

and pesticides, in particular under encouraginglicreerms to smallholders. Despite

recent changes at the ginning and export levelputircredit systems have been
maintained in all but one country, Benin. Ginningmpanies, public or private, are

predicted to provide input credit to all cottonnfaars in their particular concession areas
and recover it by making deductions at point ofesdlhis system can be preserved
mainly because effective competition in seed cottoarket shares among ginning
companies does not yet subsistCaté d’lvoire however, increasing conflicts between
various actors in the sector may result in theapsié of the input credit system based on

exclusive purchasing agreement within zorisd).
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The most far-reaching reforms have been implememteBenin. Until 1999, private
Companies could obtain licenses to import inputs the parastatal SONAPRA remained
responsible for distribution and credit recoveryttses parastatal continued to collect seed
cotton and allocated agreed volumes among thergincompanies. Apparently, in order
to decrease problems of rent looked for, respolits#isi for bid selection and distribution
of inputs were transferred from SONAPRA to CAGIAgcaoperative of producers, in
1999. But the ‘de-linking’ of the provision of infsufrom seed cotton purchase and
ginning created a major problem of credit recovérye problem of side-selling was
solved in 2000 when the CSPR (Centrale de Séciumsales Paiements et des
Recouvrements) became the sole agency responsibiedovery of credit. On the input
side, the CSPR has to register every input sala frgput providers to producer groups
and every credit extended for purchasing thesetsnfn the output side, it is mandated

to register sales of seed cotton from each farmmrmto each ginning compar(ihid).

2.4: Focused Literature Review

Benfica et al (2002) studied the impact of altameatagro-industrial investments on
poverty reduction in rural Mozambique. The genelgéctive of the study was to explore
policy options aimed at strengthening the relatigms between agro-industrial

investments and the smallholder farm sector, ireotd increase the impacts of those
investments on poverty reduction in rural area. $jpecific objectives were to provide a
brief overview of the types of agro-industrial ist@ents currently existing and planned
in Mozambique; they aimed also to develop an inhdssessment of the likely effects of

these investments on rural poverty reduction.
The field research activities in phase included #stablishment and a review of

investment database on rural investments, andithe gisits around the country. This

effort consisted of constructing an agriculture agto-industry investment data set
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based on information collected on projects approbgdthe Center for Investment
Promotion (CPI). The analysis of the impact of ralaive agro-industrial investments on
rural poverty reduction assumes that if properlytred to relate to the smallholder
sector, those investments can play an importa® iolreducing rural poverty in the

current stage of economic development of Mozambique

As transaction costs analysis of option arrangesy@attton production is usually grown
in areas where cotton processing capacities atalles. The dependence of quality raw
materials for processing, that highly depend onube of chemical inputs in a country
that has high level of market failure in both inpmd credit markets, creates the need for
some vertical integrations, where two or more sapar stages of production are
combined under common ownership and managemerit.vErlical integration is not
attractive because of the nature of the crop ckeniaed by high labor intensity in
production that significantly increases the supgovi costs in a plantation context, and
of lack of economies of scale in production. Disger production is possible due to the
relatively high value-weight ratio, which reduchls impact of transport costs.

Cotton under Contract Farming (CF) is driven by féd that the crop is demanding the
use input, but the system is characterized by tesd input market failure. At present, it
faces problems of default due to price competiietween the regional monopsonies and
new buyers that take advantage of the weak legaésywhen buying from farmers to
whom they have not provided services; there is ksk of incentives that farmers have
to face due to the monopsony power used by thercattmpanies in negotiating prices.
Room for interventions are only in influencing tlegal system and facilitating the
empowerment of farmer associations in order to cedtiheir dependence on cotton
companies and to increase their negotiating poalowing increased direct benefits.
The alternatives appear to be even more difficall @ot desirable from a poverty
reduction standpoint. Using Plantation Agricultui@A) as an alternative there are
problems related to labor intensity and lack ofrexuies of scale in production that rend
that alternative highly infeasible and leavesdittbom for policy interventions. Relying

on Independent Producers (IP) is not likely in sh@rt run due to the specificity and
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complexity of production techniques and the leviettiemical input used. Over a longer
term, appropriate interventions that revive inpuarkets and appropriate widespread
extension services and education in rural areas hedp reduce the need for CF
arrangements and increase the number of smalllsofiteducing cotton as independent
producers. Furthermore, investments in market métion and physical infra-structure

such as roads are the key ingredients to improv&enafficiency.

As a conclusion, Benfica et al (2002), agreed tiaterty is a widespread problem in
much of the developing world. Mozambique is notexteption. Absolute poverty is

more accentuated in rural areas where about 80%eotountry’s population lives; in

fact the work - poverty levels in these areas redmut 71%. Most of these people draw
their incomes from agriculture and non-farm rurasdd activities that are strongly linked
to agriculture. Rural agro-industrial developmeas ta very high potential to help by
reducing rural poverty levels. The effects of gartar agro-industries in a given region,
however, can vary depending on how closely reléteg are to the rural poor and, more
specifically, the set of factors that conditiontthalationship, ranging from crop specific
characteristics to the economic and political emvwinent. Research efforts towards a
better understanding of those relationships andptitential direct and indirect impacts

on rural poverty to inform policy decisions aregitéfore, very relevant.

Existing results indicate that, since the signirigttee peace accord in 1992 and the
subsequent first democratic elections in the cquintrl994, there has been a significant
inflow of capital to support investments in Mozaoue. Some general and sub-sector
specific patterns observed include the value ofo-@ggustrial investments which
represented, on average, almost 60% of all invessni& rural based projects in the
period 1985-mid 2001. The total value investedgroandustry increased about 5 times
from the period 1985-1990 to 1991-1996, from $38ildion to over $161 million. Then

it doubled more in that period than in 1997-200¥eOthe entire period, the focus of
investment has moved from cotton and tobacco (1I9®®) to a more balanced
diversification of investments in sectors like n&izotton, and cashew in the first half of

the 1990's. Since the late 1990's, there have $igaificant investments in the sugar and
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tea sectors. In fact, investment in tea only dutimg final period exceeded all recorded
agro-industrial investment during the first periddhere has been a recent emergence of
investments by several tobacco companies in cdrfimaming and processing operations
in the center/north of the country, accompaniedaldgrge increase in production from
perhaps 1,000 metric tons in 1995 to an estimaie@0D in 2001.

Rural agro-industry can have direct and indireb¢a$ on poverty. Direct effects come
from wage employment of the rural poor in procegdiacilities, and from increased
earnings to smallholders, who supply raw matedahe processing firm. Indirect effects
can be substantial, and come primarily from wagee¥a and smallholders re-spending
their earnings in the rural economy. Much of tlasspending will be on items produced
in the local non-farm economy, fueling its growthdaincreasing its contribution to

poverty reduction.

The relation between poverty alleviation and thstiiational arrangements governing the
relationship between farmers and agro-industriahdi is not linear and is likely to be
commodity specific. However, two key facts can ékered to within the current context.
First, it is largely due to information problemsdato the failure of input and credit

markets, spot markets IP are frequently unable uppart high value crops in

Mozambique. If smallholders are confined to lowuweatrops, escaping poverty will be
very difficult. Second, plantation agriculture PAergerates only one direct effect on
poverty - wages — and tends to use capital intensighnologies. It will therefore almost

always generate less poverty reduction than walsomably successful CF schemes.

Cotton is produced almost entirely under contracining arrangements between large
companies and small farmers and has been very ssfatén stimulating rural income
growth and poverty reduction. Currently it faces@es problems in terms of the quality
of assistance offered by companies. Governmentyotithis crop should be focused on
achieving a better balance between competition @yatdination, in order to better

safeguard the interests of farmers. Facilitatiothefempowerment of farmer associations
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to reduce their dependency from cotton companieésimrease their negotiating power

to allow increased direct benefits should be onegilar in this effort.

The challenge is in balancing the costs and benadit alternative policies and
investments on efficiency and equity grounds, figdthe right kind of incentives, and
monitoring the effectiveness of the mechanisms ebgokto affect rural poverty. It would
be very helpful to government, in the process o#élgating alternative investment
proposals, if a short-hand method for predicting thvestment's effects on poverty

reduction could be developed.

Pitoro (2004), studied the assessing the poteat@homic benefits of transgenic cotton
in Mozambique. The objectives of the study werddtermine the financial advantage of
Bt cotton to the farmers, and the economic benefitBt cotton to the economy as a
whole. The survey consisted of five rounds of wmiw to cotton and maize farmers

between 1994 and 1996. Among the different aspEmitained in the data set, there are
information farm budget, including detailed matkoa input use. The second source of
information consist of a survey of more than 90@&taro growers in 2000 in Nampula

province, designed to collect information on cotpwaduction.

The marginal value product (MVP) of insecticide ligation is $9.59/application, about
triple of its cost, 3.31 applications. Similar taudber and Moffift (1992) they finding the
study suggested that pesticide is under use béleiwv potential optimal level, in contrast
with number of studies of productivity of chemicpésticides in agriculture. The
conclusion was that there was overuse of the passic

Pitoro (2004) concluded that under current prastiespecially low level of insecticide
applications, adoption of Bt cotton, it is not egysel to increase net income for farmers.
For Bt cotton to be attractive to farmers, its gieicluding refuge loss is 826 kg/ha and
1,488 kg/ha under lower and higher input use, &spdy. Many other factors could be
affecting the level of yield gain besides bollwoinfestation level and input market

failure. Mozambican farmers have lower productiosts under the low-input use regime
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($0.08/kg) compared to South Africa ($0.15/kg) exlohg weeding labor, and Argentina
($0.13/kg). From the society point of view, Bt @ottappears to increase net income to

the Mozambican economy under both input use levels.

Benfica et al (2005) studied the economics of dmoddler households in tobacco and
cotton growing areas of the Zambezi Valley of Mob#éjue. The objectives of the paper
was to present a picture of the smallholder ecgnimmcash cropping areas of Zambezi
valley of Mozambique, where four firms operate cact farming schemes with
smallholder farmers. The ultimate goal was to idgnand present some key
representative characteristics of farming househelijaged, and those not engaged, in

those schemes of both cotton and tobacco groweasar

In order to get the necessary reliable data to makie the analysis contained in the
report, a multi-visit survey was undertaken in #iady region. The study followed a
stratified random sample procedure. It covered ¢bacession areas for four firms
operating contract farming schemes in the Zambetliey. Two of them were the only

two tobacco firms operating in Tete province anel dther two were cotton companies,
one operating in Tete province and the other inNbgh of Sofala province. The survey
targeted 300 smallholder farmers in the regioneantterviewed in two rounds, each one
covering six months of the 2003/04.

Cotton crop in Mozambique has been floating up @masin over the years. The historical
data of 144,061 tons achieved over 20 years agariof being achieved. Current
production is 61.2 percent of that level. That ige do factors associated with unstable
prices and demand conditions in the world marketvall as domestic issues related to
the organization and performance of the contractifay arrangements between
ginning/exporting firms and smallholder farmersdenwhich virtually all the production
in generated. The production level of 88,172 tartseved in 2003/04 still falls short of
ten years high achieved in 1998/99.
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As the conclusion the Benfica et al (2005) foundttim terms of access of land the
majority of smallholders in all areas, it is thriugon-market ways. Access through
traditional authorities, free occupation and intarce are the most common ways. Land
renting or purchasing is seemingly non-existent.ilg/im tobacco areas cash cropping
smallholders put a larger amount of land into thshccrop relative to other crops, in
cotton growing areas, maize area among growerggieehthan that for cotton. In each
area non-growers put a significant level of effarimaize production. In tobacco growing
areas, a significant amount of maize is markedveny likely used for in kind payments
in the very active labor market. While over fiftgngent of smallholders in tobacco areas
and over third in cotton areas grow other cropsh sscgroundnuts, beans and vegetables,
its marketing is rather limited. With respect te tise of chemical inputs, the study found
that in tobacco areas it is extended beyond cash gnowers, which in cotton areas it is
exclusively used by cotton growers linked to coettfarming schemes. Fertilizer use is
only limited to farmers in tobacco growing areasevehthey apply it in tobacco maize

and vegetable crops.

In term of labor market, the paper concluded thas imuch more active in tobacco
growing areas. A significant number of householdshose areas sell and buy labor for
cropping activities. Furthermore, the researchdatid that a significant number of
permanent laborers, over half of those hired anfangers that hire, are originated from
Malawi. An analysis of structure of employment g showed that while family labor

is very common in all fields such as tobacco, ecotind maize, permanent labor is widely
used in tobacco fields 29 percent of total labadysnoderately used in maize field 13
percent, and not important in cotton fields, onlypé&cent, where temporary labor is
relatively important. In terms of labor demand, @otbo demands more labor, but a
significant part of it is satisfied through the dabmarket, while family labor undertaken a

longer share in cotton fields.
From this literature review the performance of @otsub-sector depends on the strategies

adopted by the countries. The liberalization sgi@®in cotton sub-sector adopted by the
countries in Francophone and Anglophone regionsh s some countries in SADC
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region launched the companies to competition armb@maged the innovation in credit
recovery systems, in combination with extensiveeaesh in seed varieties suitable to
local conditions as well as provision of suppontvees and infrastructures. But if a
country seeks to promote the growing of firms, llkeéer strategy is the under-concession
arrangement; the advantage is that each firm magrepsony power in certain area. This
strategy avoids free rider problem, and reducesemminty regarding the access to

markets.

In term of the analysis of the potential economéméfits of introducing Bt cotton in
Mozambique, it makes a methodological contributlon illustrating an approach to
conduct an ex-ante analysis with limited informatem pest management practices. This
approach can be useful in benefiting other devalpgountries with smallholder cotton
production, which may get access to the potenteelits of Bt cotton. However, in
Mozambique the adoption of genetically modifiedtant even others crops, are not

allowed by the government.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.0: Introduction

This chapter presents the research methodologesktribes in detail the techniques and
methods used to obtain the target population andaimple, how the data was collected
and processed. It also attempts to gather necesgarynation to analyze the economic
benefits of cotton crop at household level. Thepbtrais divided mainly into seven parts.
The first part presents in details the characierist target population for study. The
second part is the study area, which introducegéographic situation of the case study,
as well as the main activity of household. The dhsection takes into account the
sampling frame, which describes a list of totalt@motpopulation and the company
structure. The fourth section comprises sample samdpling techniques. It presents the
scientific approach that was adopted to obtainsdraple population and its advantage.
A fifth part explains the data source, that thepgufs this study and presents out the
main sources resorted. The sixth section desctiteetechniques used on data collection
such as questionnaire, pilot text and the periodaté survey. The last section relates the
data analysis techniques and explains the mainepsoased during the data analysis

stagy.

3.1: Population of Study

The target population for this research is theorofimallholder farmer. According to the
CNA the total household that adopted cotton in &esison (2005/06) was 7,289 with
6,038.75 ha of area distributed in four agenciespaling to the CNA structure, namely
Subué, Maringue village, Phango and Canxixe. Theséloold’s cotton farmers represent
12.26% of Maringue total population. The cottonagregrow by rural household in

Maringue ranges from 0.25 ha to 11 ha with the nte88 ha. The CNA has its branch in
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Subué which is expected have higher cotton yielterer the expected cotton yield ha/kg
ranges from 900 to 1000 Kg/ha.

3.2: The Study Area

Maringue district is the case of study. It is siethin the North of Sofala province one
the central regional of Mozambique. The total acearesponds to 5,085 Knwith
59.469 inhabitants. The district is divided intae administrative posts Maringue
village, Subue and Canxixe. The main domestic laggus Chisena. The government is
represented by different ministries: Agriculturelugation, Plan and Rural Development,
Finance and Health Ministerdifectério Comercial de Mogcambique, 200&\ccording

to the figure it has borders with Gorongosa disinche South, in the North the district
of Chemba, in the West the district of Macossa ianMa province and Caia district in
East. The focus district is considered one of tlgemtial farmer district of Sofala
province, where stock raising, or livestock anddmaiion of cash and food crops are the

main activities of subsistence.

37



Figure 3.1: Map of Maringue District
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are related to distance and time, cost and acdiysib households. Then, to achieve the
main goal the survey attempts to accuracy, bectnesguality of supervisions is higher
and the quality of data collection is better. T$tisategy consists to offset the variability
in the results arising from the sampling process. this reason all the interviews were
conducted by the author and the other intervieweese trained previously for this

proposal by the author and under higher superviggal. The company staff appears

mainly as facilitators with the cotton household as translator of the local language.

According to the national law of concession, CNAim&ns the local monopoly position
of cotton ginning in Maringue. It organizes itstoot household in small groups that are
called MarketsEach market is headed by a traditional authoritkinglet that cultivates
cotton, or influences cotton farmers. Then, théocrofarmer sample size was determined
using statistic formula and it was randomly seléatgeing the company structure. This
methodology has low cost in field during the datdlection because the researcher

selected the sample based on existent companyws&wgency antharkets.

3.3: The Sample Frame

At the beginning of the season the CNA inscribéshaliseholds that are interested in
cotton growing and the relative area each housebxjebcts to cultivate. This strategy
helps the company on seed distribution and othkmsspthat are related to all cotton
growing process. According to the CNA list in sea2005/06 the total cotton household
farmer was 7,289. The population was distributedour agencies and each agency in
market or groups of cotton household to facilitalieassistance service provided by the
company. In Maringue small-scale cotton farmerthose growing less than 12 hectare
in 2005/06 season. The data collection was conducteng the company structure. The
markets were selected using the agency list andohagarkets and based on all factors
that are referred previously. During the data @it period, for each days one and
different monitors headed the team according topthe defined by the chief of agency

for this effect.
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3.4: Sample and Sampling Techniques

According to the CNA list, in 2005/06 season, tb&alt cotton household farmers in
Maringue district was 7,289. Based on companythst sample size was determined
using the Yamane (1967:886) approach that provadesmplified statistic formula to
calculate sample size combining the levels of gieni confidence and variability. It is
also a useful guide for determining the sample sBigtead of tables. In terms of level of
precision the population is estimated using thgyeagxpressed in percentage points and
the author consider for this study 7% of precidewel. The level of confidence or risk
that is based on ideas encompassed under theldantrégheorem. On the other hand the
value obtained by this sample is normally distdoutrue the population. Based on

precision and confidence level, the sample size determined using the formula:

- N
n = 1+ N (e )? Where:n = is the sample sizéy is the population size arel

is the level of precision.

For this papeN= 7,289ande=7%. Then, the sample size for our survey was 199 cotton
smallholder farmers. Moreover, to be variable amgresentative 0.014% was added to
the sample. As the consequence the sample usédipaper is 200 cotton households’
farmers that represent 2.70 and 0.35 percent aff ¢otton population and total inhabitant
in Maringue district, respectively. This approashmuch easier to use, because the size

of population is available using the company list.

The validity of any statistical inferences drawonfr the impact of cotton production
among cotton farmers in Maringue district is theults of appropriate sample frame that
gives sufficient information required to draw a stkr or area random sample. This
technique is useful when we have to sample a ptpoléhat is disbursed across a wide
geographic region like cotton population in Marieggistrict we have to cover a lot of
ground district in order to get each unit that stedy needs to sample. Avoiding long
time, distance between agencies and market, higbstr in field, the cluster or area
random sampling was used for this paper as ap@atepsample technigque to achieve a

the desired goal.
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In cluster or area random sampling population igidéid into area, usually along
geographic boundaries. In this case the CNA stradtthe district in four agencies and
we randomly sample the Subué agency for data ¢wmlied-inally using the agency map
and the list of market or groups of cotton houseéh@rmer we randomly chose the
markets. The chose sampling technique was relatedfitiency of administration using
the existent company structure, which contributednauch as possible on sampling

technique.

3.5: Data Source

Following up the related sources and recommendatmmacts such as people and
institutions that are likely to be interested i tlesults of the survey purpose. The first
institution resorted was the IAM, its main purpegas to obtain annual report of cotton
performance in Mozambique. However, all annualaoteports and other papers related
to cotton are concentrated in Maputo. This reasofopmed negatively on availability of

actual and current data.

The second institution was the DUNAVANT Company hMorrumbala district; it
operates in the district and has high reputationvorid cotton ginning. In this company
the researcher did the internship and selected tha first target district for research.
However, the distance and the lack of availabtlityaccess information contributed to the
change of target district for the actual one. Thha,CNA was resorted as the company

that operates in target district.

Moreover, the accessibility of data and a good atwltation constituted the main
advantage, such as accessibility to the companyaerformance report, meetings,
some visits of CNA infrastructure and target dedfriand contacts to influent cotton

household during a visit period. All events proddey CNA contributed not only on
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defining the statement of problem and the objeabivihe study but also on questionnaire
draft.

Other sources used in this paper are website ané poblished reports. The website has
contributed significantly to get necessary inforim@at related to world cotton
performance. However, the lack of a lot of expereeron research constrains the
selection of appropriate web to obtain all recemd actual information for free and in
sort time as quickly as possible to give more vglithe research.

3.5.1: Primary Data

To achieve the main goal of this research, theystagorts mainly the primary data. The
primary data survey is questionnaire. This dataesuprovides very detailed information
about cotton adoption, since agriculture producttonbuying process, and all the
problems encountered in cotton farming process. Thestionnaire was also
conceptualized to produce data to build tables &gdres, whose analysis and

interpretation were complemented by observatiomsduhe field time.

3.6: Data Collection Techniques

The survey is based mainly on questionnaire, upieigonal interview methods with
open and close questions. The main objective ofrtipact of cotton production among
cotton farmers in Maringue district questionnasda gather necessary data to evaluate
the economic impact of this cash crop at houseledel. It also attempts to identify the
factors that affect this cash crop. The questioenaas used as best instrument in rural
area, more particular in developing countries stheg socio-economic structure makes
special difficulties of conducting surveys, becatlse greater mobility characterize this

area. Indeed this area lives a period of rapidsitieom as that is visible not only
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demographically, but also economically and cullyralfo achieve the main goal
conceptualized by this research, the questionna@r® administrated based mainly on

research questions and purpose of the study.

3.6.1: Pilot Test

The key instrument for this research is questiaendio adequate it to the reality, the
guestionnaire is necessary to pilot. It was elaledran English and translated to the
official language of Mozambique, Portuguese. Howewvihe majority of cotton

household farmers speak the local language, themastnecessary to find a translator to
adequate the current portugues used in cotton ggparea for data collection process.
The questionnaire was conducted in Sena, the laocguage. The pilot test was made
during the first visit in cotton growing area, whiconsisted in two stages. The first
stage, on interviewing the cotton farmers during thuying process, one or two
household in each market according to time. The dtege consisted of sending the
guestionnaire to the chief of the zone, the engit¥svaldo, to appreciate and give the

feedback according to reality.

3.6.2: Data Collection

After the pilot test, the questionnaire was adjdisdecording to reality. It was divided

into five parts. The first is the household dem@bia characteristics, which comprise the
main cotton adopter, age structure, gender educaticel and the active household. The
second part is the agriculture production, whicbludes the main household’s crops,
periods in which cotton household adopted this casip, their relative motivation,

characteristic of household field its distributiand yield. The third part presents the
main inputs used, such as the crops that use plestjcimes of spraying the cotton field,

labor force used, its forms of payment and souafesioney to pay labor force. The
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fourth section presents the commercialization anaé the household use their income
from the cotton crops. The last section is the n@instrains on cotton production and
comparison between the actual of cotton househabthamic situation and that before
adopting cotton crop.

The data collection was conducted in markets wtiegecotton household have habitual
meeting. A day before the data collection meethegrmonitor communicated each chief
of market according to calendar. However few cottoouseholds corresponded
positively. This was the reason for taking the aesker takes randomly five or ten
households in each market according to presencetdibl number of cotton households

that compose each market can achieve more thaat@hdouseholds.

3.6.3: Survey Duration

As planned initially the survey was designed fop tweeks and two days effectively.

However, several factors constrained the time.hla tvay, the researcher encountered
difficulties in making many appointments relatedhe first time table determined to end
the dissertation. Oher factor was the thesis samiawad presentation that coincided with
the second week of research. The main problem hagtie research seminary forced to
reduce of survey duration from two weeks and twygsda one week and two days. The

figure below, shows in summary, the timeline of teenplete survey.
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Figure 3.2: Timeline for complete survey
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3.7: Data Analysis Techniques

This section consists mainly in coding the questare, data entry and clearing,
regression analysis, and presenting the resultstlamdlata. After the data collection
process, the research started immediately the gaiti@ questionnaire. It consisted of
numbering all questionnaires using the Arabic nubetarting from one to two

hundred. This process facilitates the correctioreve#ntual mistakes occurring the data

entry process.

For better analysis and description of primary datevas processed using the Statistical
Package for Social Sciences (SPSS) and MicrosaflEcomputer packages. To use both
packages, the researcher started the data enthyigee. Firstly, the questionnaire

designed in SPSS packages. It consisted of carggthe possible answer attributing to
the number, which facilitated data entry.

The data cleaning occurred in two stages. The fitstng the data collection time in

field; at the end of each day, all questionnaihed had mistakes such as double pick in

the same question was selected. The questionnaitbsthis or other mistakes were
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automatically invalidated. The last stage was dutime data entry. This consisted of

correcting all errors occurred in data entry, adowy to the questionnaire code.

To better analyze and interpret the results, tiagy survey was processed using SPSS
computer package. The main objective was to brimngtlee survey output in percentage
and frequency and to export to Excel computer pgekiar future graphs table. All
outputs used in Pie charts are converted in rolebaus and those tables and other type

of chart used are in decimal numbers.
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATION

4.0: Introduction

This chapter analyzes and interprets in detaiptiaary data survey. The main objective
is to analyze the economic benefits of cotton petidn at rural household level in
Maringue district. The analysis is based mainly descriptive methods through the
administrated questionnaire on Maringue cotton &bakl. The chapter is divided
mainly in six parts. The first part is householdmdgraphic characteristics, which
describes the household age structure, gendereimog] education level and household
labor force. The second is the agriculture produnctit describes the main household
crops, period in which household adopted cottonp camd their main motivation,
characteristic of household fields and distributimincotton field. The third is cotton
production and input use, which describes the ldbae used in cotton field, the main
form of remuneration of labor force and the mainrse of money to pay labor force.
The fourth is process that household selling otlteps, which present the process of
selling others crops, the cotton household praiitd005/06 season, the main expenditure
and household saving system. The fifth is condsawmn cotton production which
describes the main constraints that affect thepngpprocess. The last is the household
economic situation which presents a comparisonoasahold economic situation before
and after adopting cotton crop now, the househoddl fsecurity and some suggestion to

overcome the main household challenges..

4.1: Demographic Characteristics of Cotton Smallha@er Farmer

The demographic characteristic of cotton housefaitiers presented in the table below,
include the cotton adopter, age structure, genggdence, education level and active
household size. Household is defined as a sociakcharacterized by the sharing of the

same abode. The useful of this unit hypothesizeahtdyze their characteristic given the
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assumption that within the household resources pmr@ed, income is shared, and

decisions are made jointly by adults’ household iners.

Cotton crop is adopted by the head of family andiagle. The common adopters are
characterized by the head. According to the losakuthis group has strong influence on
household decisions. Then, for each householdcdti®n field is managed by family
head, even in other crops adopted by family, aiaruatecision comes from the head of
family. A few sizes of cotton fields are manageddnygle adopters, which composed
mainly by widows and small number of students. Widows group cultivates the cotton
mainly as forms of subsistence and it also incre#ser purchasing power. According to
the results 90.5 percent of cotton fields are maddxy head of family and single manage
9.5 percent.

The age structure of cotton household farmers @same characteristics as most of the
less economy countries where the life expectantowisIn all surveys the age are ranged
from 15 to more than 45 years old. The larger nunotb@dopters is more than 45 years
old. However, evidences show that, in this grougs leotton household farmers have
reached 60 years. The second group of adoptersseqs 24.5 percent, situated in the
intervals of 35-45 years. The third group of 23egent is located in the interval of 25-
35 years. The last group of cotton adopters reptesEL.5 and 1.5 percent, in intervals
15-25 and 10-15 years, respectively. The data shbatsless dependency children aged
less than 15 years and elderly people, aged ovge&@. The limit interval of labor force

is characterized from 15 to 60 years.
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Table 4.1: Demographic Characteristics of Cotton Sadlholder Farmers in Growing
Area

Selected Characteristics Percent

Age Structure

Never went to school

Education Level Primary level 1°degree (£-5%

Primary level 2° degree (6-7%)

Source: Primary Data, (2006)

The female headed household is relatively low ammotépn household farmers. When

comparing to male incidence, the results show &Agtercent of cotton fields are headed
by male and 16 percent by female. The female imtiedeaded cotton crop is composed
only by single adopters who cultivate cotton as waypubsistence and also increasing
their purchasing power.

Although education is important to low economy dois in terms of ability to absorb

modern technology, to develop the capacity for slbtaining and promotion of
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economic growth and development in Mozambique déingelst poor rural households are
illiterate. The Mozambican debility education leeeimes from the colonial period, when
the rural area was conceptualized mainly to supgdbpr force to majestic companies.
Maringue is not an exception. According to the hsstil.5 percent of smallholder cotton
farmers never went to school, that means illiter&3ypercent attended primary level of
1% degree and 5.5 percent attended tfi& degree. However, the new education
curriculum assumes literacy after th& 2legree. In general, in Maringue district the

education level is very low at cotton householelev

With the scale of labor force demanded in cottaidfi the study regarded the active
cotton household member. The results found thgbeé2ent of cotton households have
labor force in interval 1-5 labor, 24 percent cepend to interval 5-10 labor and 11.5
and 2.5 percent have labor force in interval o200and more than 20 active labor force.
One of the crucial sources of labor force is spsuse Maringue district the polygamy
phenomenon is higher. Most of men have more thanvafe, as way of increasing the
family labor force. Other source of active laborrc® is related to children, as
consequence of polygamy the number of childrerefimh household is relatively high.
The study widely agrees that strong reliance oniljatabor defines the economic

characteristics of cotton household.

4.2:  Agriculture Production

Due to the importance of agriculture in rural hdud life, maize in cotton growing area
is a larger crop adopted and it assumes a multidsoaal function that is food and cash
crop. It has strong effect on household incomer aftéton and has substitute effect on
non-cotton adopter income. Moreover, cotton hasparative advantage in term of price
determination, pesticides assistance and commigatiaih mechanism. In contrast, the
maize price depends only on market condition. Bvigs on data survey show that other
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food crops which have crucial importance on houkkfumd security are sorghdm and

2, peanut and beans. These crops are cultivatedlynt provide food for rural
household. Few numbers of households use alsootitedrops as terms of payment of
labor force. Sesame appears as a new cash crop tdmclow significance on household
income, given a few number of adopter.

Figure 4.1: The main household crops

Source: Primary Data, (2006)

4.2.1: Period from Which Household Adopted Cotton @p

When the colonial government implemented cottomp égnoMozambique, Maringue was
planed to be as one of the potential cotton disimi¢he Center of Mozambique, but the
civil war has cut off the cotton performance in IMgue, even in most rural area. With

the signing of peace in 1992, and after the gerdwalocratic election, cotton has been

2 Sorghum, cereal crop probably originated and grimwmany African countries. The study divides it
intol and 2, because there are two different ceregls in the study area, suchnaapirasorghum 1 and
mexoeirasorghum 2.
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readopted by smallholder household in Maringue. Tigare below summarizes the
periods in which most cotton households adoptetboafter the civil war. The results
show 60 percent of household adopted cotton bef664/02 season. The second large
group of household which adopted cotton in 2003@dson represents 12 percent. Other
groups of households adopted cotton in 2001/025/8@) 2004/05 and 2002/03 seasons
and represent 10, 9, 7 and 2 percent respectifele relate to household demographic
characteristics in age structure category, mostotfon smallholders that represent 60
percent are more than 45 years old. This group dteeng experience on cotton
cultivation, but, a low education level constratheir ability to absorb a technology to

grow as much as possible.

Figure 4.2: The period which Household Began Cultiate Cotton

9% 7% 0O 2004/05

? 12% m 2003/04

609% ‘ 50k = 2002/03
° 10% m 2001/02

Source: Primary Data, (2006)

4.2.2: Rural Household Motivation to Cultivate Cotbn

Regarding the household motivation on cotton adoptevidences show that 70 percent
of target population cultivates cotton as only Hest alternative in terms of increasing
the household income and purchase power. Accordingthe under concession
arrangement that regulates cotton in Mozambiqusyltee show that 27.5 percent of rural
household adopt cotton because it has fixed buygrse of cotton is published by the
Ministry of Agriculture via 1AM, after The price agstment meeting that involve three
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different groups theAssociacdo Algodoeira de Mocambiq(#®AM) congregates all
firmer which ginning cotton in Mozambique, tf®rum Nacional dos Produtores do
Algoddo FONPA) involves all cotton farmers and the last grouphe Government
represented by IAME-or this reason 6 percent of rural householdsvaiki cotton using
the price motivation than other crops. At the efidhe season, cotton farmer receive
their income from the cotton cropping, so, 2.5 pat®f household are assumed a critical

motivation.

Table 4.2: Relative importance of cotton for ruralhousehold

Cotton crop is only the best alternative 70
Cotton has fixed buyers 21.5

Cotton price compensate (good) 6
Household receives their income at the end of seasc 2.5

SourcePrimary Data, (2006)

4.2.3: Characteristics of Household Fields

With the diversification of crops adopted by cottemallholder farmers in Maringue
district, most of them have chosen the crops tlateha significant impact on food
security or cash income. This strategy constititesrucial household ability to get
equilibrium in socio-economic function that agricuwé plays in rural area. Evidences on
data survey show that a great number of cottondtmld’s farmers prefer to guarantee
food security than cash crop. This group represéhtpercent and has greater area of
sorghums 1. The second group of rural household rd@esents 32 percent growing
cotton at first than others crops. The third grdbpt represents 26 percent, greater

number adopts of maize, and little number prefesase at first than other crops.
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Figure 4.3: The major crops in cotton growing area

I 32%

41%

Cotton
Maize
Sesame
Sorghum

1% 26%

Source: Primary Data, (2006)

4.2.4: Distribution of Cotton Field

In Maringue district cotton is only a cash crop ttlieas significant importance on
household income. However, the area cultivated by greatest part of cotton
householders is relatively low if comparing to itgportance. Evidences on data survey
shows in summary the distribution of cotton fielthe majority of cotton household
fields range in interval of 0-0.50 hectare, whidpnresents 46 percent. Secondly 37
percent of household growing cotton from 0.50 toettare. The third area is 14 percent

and represents the interval 1-2 hectare.
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Figure 4.4: Household cotton field distribution

1%
1% 0-0.50 h
14% q 0.50-1 h
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46% 2-3 ha
3-5 ha
37% +5 ha

Source: Primary Data, (2006))

4.3:  Cotton Production and Input Use

The cotton produced in Maringue district almostirety under contract farming
arrangements between the CNA and small farmers, dees very successful in
stimulating rural income growth. However, the proiion mechanism is very low. All
cotton farmers use non-mechanized instrument anif@ process. The most important
inputs are pesticides and cotton seeds. The pestieire provided by company on credit,
including the use ofnicro-uvasd and battery. The costs for each spray reach 11dt00
thus, during the farming process the cotton farmemse credit of 660.00 MT in
pesticides. During the payment process the compiafys each cotton household this
amount that corresponds to six stage of spray.mb& important pesticides used to pest

control areVulprimeder,Endosulfan and Cypercal

4.3.1: Labor Force Used in Cotton Field

As referred in chapter one about the intensity daleguired in cotton field, evidences
show that most smallholder cotton farmers use athily and contracted labor force.

? Instrument used in cotton field for spraying.
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The use of both labors expresses the crucial irapoe of this cash crop to local
household purchase power. It was also reported dbdatulture sector is the socio-
economic source for many rural households. Moreos@tton is an important crop and
assumes this function also in Maringue districtidéxces on data survey show that in
cotton growing area a greater number of househbRIpercent, are employed in familiar
and contracted labor force. 46 percent of housshot® only family labor, confirming

thus the critical characteristics of demographiadahold.

Figure 4.5: Labor force used in cotton field

46% O Family labor
5204 B Contracted labor

O Family and contracted labor
2%

Source: Primary Data, (2006)

4.3.2: Labor Used During the Cotton Cultivation St@es

For better interpretation, cotton cultivation isvided into mainly five stages namely
farming, seeding, weeding, spraying and harvesting post-harvesting. Each stage
requires a different level of labor force. Afteetharvesting period, smallholder farmers
start the faming process. The main objective o thiage does not limit only on
desegregation of the land to seeding stage, lmohsgists on soft land to a germination of
seed and its growth, and it constitutes one of iwwagontrol pest. A good time to farming
is after the harvesting. According to data surveythis stage 72.5 percent of cotton
households employ labor force in interval of 1-5kevs. 19.5 percent uses in interval of
5-10 workers. Few numbers are employed in intes¥a0-15 workers, which represent 8

percent.

56



After the farming and the first rainfall, cotton useholds begin the seeding stage. It
constitutes the crucial stage on cotton plantatind its output. According to Gongalo

(2003), empirical evidences show that an idealqgoeto seeding in Sofala and low land

Zambézia is from mid November to mid December. H@vehis timing constrains with

a delay of rainfall. In this stage the number tidlaforce required and its distribution has
little difference than the first stage. Accordimmgthe data survey, evidences show that in
interval of 1-5 workers, cotton smallholders’ fameenployed 54.5 percent, 37.5 percent
in interval of 5-10 workers, 7.5 percent in intdred 10-15 workers and 0.5 percent for

more than 15 workers.

The weeding stage is crucial for the growth of @otplant and its productivity. This
stage starts after seeding and normally after dic germination. In term of labor force
use a greater number of cotton household emplaglear lin interval of 1-5 works that
represent 48.5 percent. The other groups are emgloyintervals of 5-10, 10-15 and
more than 15 workers which represent 38.5, 12.50ahgercent, respectively.

Cotton is the only a crop that uses pesticides arifjue district. Given the level of
infestation reported in chapter one, the compaitrpdauced in last season six rounds of
spraying. During this process, and given the lowelleof job, the number of labor
required in this stage concentrated largely inrugtkof 1-5 workers, which represents
96.5 percent of population sample. The other subsm#dgwo intervals employed 2.5 and
1 percent respectively.

The last stage, but not less important, is hamgsind post-harvesting that comprise all
process from the harvesting to selling cotton. &ége is more critical than the others
because the households expected their investméminréo make plan in terms of
expenditure. In concerning to labor force usecdia stage the results shows that greater
number of households employs labor in interval d@f05workers that corresponds 38

percent. The second group of household employs pérGent, which represents in
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intervals 10-15 workers. The others intervals ateviorkers and more than 15 workers,
that represent 29.5 and 2 percent respectively.

Table 4.3: Labor Use Patterns to Cotton Cultivationper Each Stage

Selected Cotton Stages Selected Intervals Percent

1-5 workers
Seeding Stage 5-10 workers
10-15 workers

+ 15 workers

1-5 workers
Spraying Stage 5-10 workers
10-15 workers

Source: Primary Data, (2006)

4.3.3: The Form of Remuneration Labor Force

All the smallholders that use contracted labor éoaclopt different forms of payment.
Evidences on data survey show that the common fafnpgyments are cash, food and
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others goods, and animals. The results obtainegsearch field emphasizes the cash as
the most important form used by a greater numberotton household, that represent
54.5 percent. Other cotton households that use faodl other goods and animals
represent 6.5 and 2.5 percent respectively.

Table 4.4: The Main Forms of Payment of Labor Force

Selected Forms of Payment

Cash 54.5
Food and others goods 6.5
Animals 2.5

Source: Primary Data, (2006)

4.3.4: The Source of Money to Pay Labor Force

The cotton growing area is characterized mainlyby-existent capital market. Credit is
obtained from merchants or money lenders at inteagss which reflects the individual’s
circumstances of each transaction. For this reasost cotton households that employ
the contracted labor force pay in cash, 25 peroérthem resort the local loan, 17.5
percent pay the labor farce using their saving, 2h& percent pay the labor force by

selling their agriculture surplus and animals.

Table 4.5: The Main Source of Money to Labor Source

Selected Source of Money

Loan 25.5
Saving 17.5
Selling Food and Animals 115

Source: Primary Data, (2006)
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In term of source of credit, the table 4.6 in agperB shows that large number of
households obtain credit from individuals with et rate. That number represents 22.5
percent of all households demanding local credB. (fercent demanding credit from
informal merchants. Few number obtained credit fritve individuals without interest
rate. However, the interest rate used in localitssdtem is relatively high; evidences on
data survey show that all borrowers pay at the @nthe period 100 percent of the

interest rate.

4.4:  Process of Selling Others Crops and HousehoRtoductivity

In cotton growing area the importance of other srigrelatively strong. From time to
time smallholder farmers sell their agriculture pdus to access the basic good and
services. For these reasons most rural househeltiagstheir surplus according to
different circumstances and places. Evidences d¢a siarvey show that 82 percent of
rural households are selling their surplus in madtenear the road, and 18 percent sell
their cropping surplus to ambulant. These procesteglling the household agriculture
surplus have distorted the household gain because tis not fixed price and it is
determined mainly by the buyer, without observifigeector that can influenced on price

determination.

Figure 4.6: Process of selling others crops

18%

Market/ ro
Ambulant

82%

Source: Primary Data, (2006)

4 Most of households in Maringue take into accdhatend of period after buying cotton seed.
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4.4.1: Cotton Household Profits in 2005/06 Season

After the post-harvesting stage, cotton smallhofdemers sell their cotton output to the
CNA. The results show that a greater number ofooottousehold gain profits from the
last season in intervals of 1-5,000.00 Mt, whiclpresent 44 percent of the target
population. 38 percent gain in intervals of 5,0@00D0.00 Mt. The others cotton
households receive in intervals 10,000-20,000.00 avd 20,000-50,000.00Mt, that
correspond to 17 and 1 percent respectively.

Figure 4.7: Household profits from the last season

- o 5,000.00 Mtn
S 000 - 10,000.00
,000-20,000.00
38% ,000-50,000.00

Source: Primary Data, (2006)

4.4.2: The Cotton Household Expenditure

As referred in chapter one and two the adoptionash crops ameliorate the poor rural
household competition for increasing their purchpseer. Evidences demonstrate that
the main household expenditures in cotton grownegas food and other goods. Mostly
households spent on them a greater amount of ithmdme. Health services constitutes
the second large. Other households planed to sipeidincome on bicycle and school

for children. All households that use loan for maufivities paid the loan as form to

access the same services next season. In cottasingrarea few numbers of households

spent their income to make investment or to builda house respectively.
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Figure 4.8: The main household expenditure
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Source: Primary Data, (2006)

4.4.3: The Household Saving System

One of the common characteristics of rural aremast developing countries is the lack
of banking system. Then, the poor rural househdldpts traditional or local form of

saving the money, running all risk related to #ystem. For this reason many household
keep the money in land and/or in tin. Evidencesastiat 95 percent of household keep

their money alone and 5 percent use family to kkep income.
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Figure 4.9: The household saving system

Source: Primary Data, (2006)

4.5: Constraints on Cotton Production

In Mozambique agriculture constitutes the most ingod sector and the priority sector
for poverty reduction mainly in rural area whereaer poor households live and depend
heavily on it as source of subsistence. Howeverdiépendence on natural factor and the
lack of input constrains a lot possible rural hdwde farmers. The table below,
summarizes the main constraints that affect theooatmallholder farmers to develop
their activities. The rainfall constitutes the mdsterminant on rural household cropping.
Evidences show that in the last season there vaasficient rainfall, which represents
71.5 percent of sample population and 28.5 peragreed on delay of rainfall. With a
higher level of pest infestation the research tssidund that 62 percent smallholder
farmers assume insufficient pesticides to contesitpand 29 percent agreed on delay of
pesticides distribution. Results on other inputs tie study shows that there is the lack
of local shop to access the household the traditimstruments of production.



Table 4.7: The major constraints on cotton producon

Selected
constraints The Factors Percent

Insufficient rainfall 71.5
Weather Delay of rainfall 28.5

Insufficient pesticides
Access to

Pesticides Delay on pest distribution
Higher cost of pesticides

Lack of shop selling th
Others Inputs Use¢ inputs 96.5

lack of labor force 35
Source: Primary Data, (2006)

4.6: Household Economic Situation

This section analyzes the household economic gtuabmprising the current situation
to that before the adoption of cotton. The studsoamentions the household food
security. The results show that 71 percent of romiseholds assume their economy a
little better now. Much better represents 22 percérrural household. Wile the same,,

little worse and very worse represent 3, 2 andrtqye respectively.
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Figure 4.10: Household Relative comparison of econuac situation
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Source: Primary Data, (2006))

If we look at the household economic situation befine cotton adoption, evidences on
data survey show that 52 percent of cotton housisholed a little worsened than after
their adoption. 28 percent of rural households hauweh worsened their economic
situation, 14 percent assume that they live aelitibtter, the same and better a lot
represent 3 percent for each group respectivelys Tdct confirms the importance of
cotton for most rural households. The adoptionasthccrop such as cotton increases the
purchase power for most poor rural household tlegtedd heavily on it as source of

subsistence.

Figure 4.11: The Household Life Before Adopting Cdbn
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SourcePrimary Data, (2006)
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4.6.1: Cotton and Food Security

The relationship between cotton and others cromtrasg for rural household because
rural smallholder farmers grow the cash and foamp gimultaneously or in the same
period. That means they find any equilibrium to rguéee the income and food security.
Results on data survey show that 43 percent oforottousehold sometime have
encountered famine from the period they adoptetbaintil now, 28 percent have never
encountered famine’s problems, 27 percent raretlylapercent for each lot of time and

always respectively.

Figure 4.12: Cotton and food Security
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Source: Primary Data, (2006)

4.6.2: Cotton Household Satisfaction

The relationship between the cotton company tharaips in Maringue district and

cotton household in the study area is relativetgrg and good. In the last season the
company introduced a new process of buying cottomfthe household farmers. The
process consisted on two different rounds, weiglit payment. The results of the new
strategy adopted b§ompanhia Nacional Algodoeirshow that 58 percent of rural cotton
considered the new process a little better, 21 gmtraepresents households that
considered the same or unchanged, 12 percent egpresich better, 7 and 2 percent

considered little worse and very worse respectively
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Figure 4.13: The new process of buying cotton adogd by CNA
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4.7: Suggestion to the Company and Government to @wome the Main
Household Challenges

This section analyzes the cotton farmers opiniogamding to the company and the
government in order to overcome the main challengesdences on figure 4.14 in
appendix show that 46 percent rural cotton houskesiejgest the company on increasing
the cotton price according to cost of living. TlaeKk of social infrastructure is critical in
Maringue. For this reason, 22 percent suggest tluesa of water, 13 percent the
assistance on other crops to improve the food ggcudr2 percent schools, 5 percent
credit and 2 percent road. Other hand, for govemraeidences show that 28 percent of
rural household suggest on improving the water €86 percent suggest on schools, 22

and 14 percent suggest on credit for farming proeesl tractor respectively.
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CHAPTER FIVE: CONCLUSIONS AND RECOMMENDATIONS

5.1: Conclusions

In this research, we have examined the impact tdegroduction among cotton farmers
in Maringue district. Its purposes were to identifie economic benefits at household
level as way to poverty reduction and to identtie tfactors that affect this cash crop.
Cotton is only a cash crop that has main importameehousehold life in Maringue

district. Because it has direct impact, on the otfad, it comes from increasing earning
and purchase power for most cotton farmer. Givenpgitedominance of intensive labor
that cotton production requires in most developioguntries, in Maringue, the

employment of local labor force creates an otheradyic that is, increasing the purchase

power for most household.

In terms of value relative to other agriculturepiand as source of income in Maringue
district, cotton stands as the highest earning food- crop and creates the auto-
employment for most rural households. In spite led tow and intensive labor cost
involved, most cotton household farmers are betledeehold a high earning on adoption
cotton. Most of them use it on expenditure of bameds as form of life improvement
that is considered as the base of development. tidddily the adoption of cotton

ameliorates significantly the poor rural househmdhpetition for increasing the purchase

power.s

Given the benefits that cotton brings to rural ledwdd and related to poverty reduction,
the study agrees that it is possible. But it is lmaar, that means cotton is not the only
sufficient condition to poverty reduction. The retlan of poverty in cotton growing area

depends mainly on the government, the companylatiausehold. The first two agents
together must encounter a platform action accorttnthe necessity for each area. The
household in this case appears as collaboratoaulsedhis group does not have sufficient

sources.
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Cotton in Maringue is predominantly adopted by liead of family who it is as the best
alternative for household subsistence. However ptiogluction mechanism is very low.
All cotton farmers use non-mechanized instrumentatbrfarming process. Pesticides,
cotton seeds and labor force constitute the mogioitant inputs used in cotton
production process. Due to the importance of cottorrural household economy, most
of them have not been able to take full advantdgawwrable macro-environment. The
dependence on natural factors, low level of edanatihe lack of social infrastructure
such as water and lack of shop constrain mostmedgiioners to develop their activities as

much as possible.

Looking to the agricultural model and using thedewices on data collection, the
researcher concludes that natural factors suchresduality, precipitation and the level
of pest in field contribute on high cotton yieldhd use inputs, pesticides, contribute
substantial to high yield. Among the household abtaristics the education level is a
crucial factor which is closely related to humarvelepment. That means, it absorbs
modern technology to develop the capacity for se$taining and promotion of economic
growth and development. In cotton growing area pihedominance of low level of
education is high. This factor constrains in pantsst smallholder farmers to learn new
technology in order to grow as much as possible.

5.3:  Recommendations

The key research of this study is that the adoptibcotton production in rural area

increases the household income. To achieve thisctbg it is necessary to draw some
policies as recommendation in order to overcomenthe cotton household challenges.
The selected policies are the combination of redutiding on data survey and research

conclusions. The main recommendations are:
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» Cotton is only a crop that has main importance oauskhold income. However,
the area cultivated by household is relatively $malthis sense, the household
must increase the area of adoption in order to gaire and to invest as much as

possible on farming process.

* As a form to reduce the transaction cost in cofgmwing area, the CNA should
continue to promote the local cotton household @ason, started in Samatere
market to other areas or markets. The local associaan facilitate the access to
credit for farming process. The credit facilitidsosld also reduce the informal

loan, whose interest rate reflects each circumstanc

* The CNA should identify the potential cotton farnveno grows more than five
hectare, in all zones in order to draw policiesntotivate on increasing or

maintaining the area of farming. The policies sddololve credit of farming.

« The CNA should be involved on social activities,clsuas building social
infrastructure, as former to reduce the gap exgstincotton growing area. The
social infrastructure should develop on road gualitater availability and access

to basic farming instruments.

5.3.1: Future Research

Cotton in rural area has a significant importanoe household subsistence and it
constitutes one form of poverty reduction. Therefahe necessity to help this group is
high, mainly on managing the profits. For futuredst the researcher propobe identify

how to transform the cotton farmers to small and medium entrepreneurs.
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CATHOLIC UNIVERSITY OF MOZAMBIQUE
FACULTY OF ECONOMICS AND MANAGEMENT
GRADUATE SCHOOL OF BUSINESS
MASTER OF ARTS IN ECONOMICS AND MANAGEMENT

Inquiry to Smallholder farmers in Maringue DistrieSofala Province.

Impacts of Cotton Production Among Cotton Farmers

The main objective of this questionnaire is to aatd the economic impact of cotton
production among cotton farmers in Maringue distrit attempts to gather necessary
information to analyze benefits of cotton produetad household level and to identify the
factors affecting this cash crop. The result w#l lised to write thethesis of Master of
Arts in Economics, and it can help the Governm@umpany and Society in decision

marking.

GENERAL INFORMATION

Dates of interview: / / (D/IM/Y)

Name of interviewer

Administrative area

Starting Time: : (Hour: Minute)
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PART A: GENERAL INFORMATION ABAUT THE HOUSEHOLD

1: Can you provide the household’s data followtimg table?
Adopter Age Gender Education level Number of Family
1: Head 1: 0-15 1: Male 1: Never went to school 1: 1-5
2: Primary level 1° 2:5-10
2:Single 2:15-25 2: Female degree (13-5%)
3: Primary level 2°
3: 25-35 degree (62-7%) 3:10-20
4: Secondary level 1°
4: 35-45 cycle (82-10%) 4:+ 20
5: Secondary level 2°
5: +45 cycle (113-12%)

6: Higher education

PART B: INFORMATION ABOUT AGRICULTURAL PRODUCTION

2: Which crops do you cultivéte

Selected Crops Yes No

Cotton

Maize

Sesame

Sorghum 1

Sorghum 2

Bean

Peanut

3: For how long have you been cultivating cotton?

Selected years Please pick only
one

1) 2005/06

2) 2004/05

3) 2003/04

4) 2002/03

5) 2001/02

6) + 2001/02
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4: What was the reason that motivated your adopifccotton production?

Selected motivation

Please pick only one

Cotton has fixed buyer

Cotton has fixed prices

Cotton is the best alternative in term of income

Household receives cotton profits at end of year

Others, Specify

5: Which crop you cultivate has major area (hegfar

Crops

Please pick only one

Cotton

Maize;

Sesame

Sorghum 1

Sorghum 2

Bean

Peanut

6: How many hectare of cotton did you cultivatéast season?

Sdlected area

Please pick only one

0-0.50 ha

0.50-1 ha,

1-2 ha

2-3 ha

3-5 ha;

+5 ha

7 How many kg did you get in last season?

Selected area

Please pick only one

0-500 kg

500-1,000 kg

1,000-2,000 kg

2,000-4,000 kg

+ 4,000 kg
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PART C: INFORMATION ABOUT INPUTS USE

8: In which crop do you use pesticides?

Crops Please pick only one

Cotton

Maize;

Sesame

Sorghum 1

Sorghum 2

Bean

Peanut

9: How many time do you use pesticides in fielddeason?

Selected time Please pick only one

0-3 times

0-4 times

0-6 times

+6 times

10: How do you obtain the pesticides?

Selected time Please pick only one

Buying by credit

Buying by cash

11:  Apart from the pesticides credit, do you hawg other credit benefit from the

company or other agencies?

Selected Option Please pick only one

Yes

No

12:  Which labor force do you use for cotton pradun?

Selected Characteristic of labor Please pick only one

Familiar l[abor

Contracted labor

Familiar and contracted labor
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13: For each cotton cultivation stage, how mudlota force do you employe?

Stages of cotton production
Farming Seeding Weeding | Spraying | Harvesting
Number of labor
force
Key: (1): 1-5 workers; (2): 5-10 workers (30-15 workers
(4): + 15.

14. How do you pay the labor force?

Selected type of payment Please pick only one

In cash

Food and other goods

Animal

Others. Specify

15:  What is the source of money to pay the labor?

Selected Source Please pick only one option

Loan

Saving

Sell of agriculture surplus or animal

Other sources. Specify

16: From where do you obtain the credit for lalmwrcé?

Selected Source Please pick only one option

Individuals without interest rate

Individual with interest rate

Informal businessman without interest rate

Informal businessman with interest rate

17:  What is the interest rate paid for the loan?

Selected Source Please pick only one option

0-15%

15-25%

25-50%

50-75%

+ 75%

80



PART D: INFORMATION ABOUT COMMERCIALIZATION AND
APPLICATION

18: How do you sell the other crops?

INCOME

Selected buyers Please pick only one option
Market or road
Ambulant
Fomenter

Others. specify

19: What is your income from the last harvesting?

Selected income Please pick only one option

0-5.000.00Mtn

5.000-10.000,00Mtn

10.000-20.000.00 Mtn

20.000.-50.000.00 Mtn

+50.000.00 Mtn

20: How do you use the income from the cotton pctidn?

Selected expenditure Yes No

Bicycle

Health services

Food and other goods

School for Children

Build a new house

Paying loan

Investment

21: How do you save your money?

Selected expenditure Please pick only one option

Alone

In bank

Familiar

Others
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PART E: INFORMATION ABOUT PROBLEMS FACING DURING COTON
PRODUCTION

22: Have you encountered any problems on cottaivatibn in concerning?

a) Rainfall

Selected constraints Please pick on one option

Delay on rainfall

Insufficient rainfall

Flood

b) Land

Selected constraints Please pick on one option

Access to land

Access to arable land

c) Pest control

Selected constraints Please pick on one option

Insufficient pesticides

Delay on pesticides distribution

High cost of pesticides

d) Others inputs

Selected constraints Please pick on one option

The lack shops of inputs

The lack of labor force

23: Do you have information about cotton pricehat beginning of the season?

Selected option Please pick on one option

Yes

No
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24: Have you encountered any problems in provifiiogl to the household members

after having adopted cotton crop?

Selected option Please pick on one option

Never

Rarely

Sometime

lot of time

Always

26: How do you compare the current household ecansituation with that of last year?

Selected options Please pick on one option

Much better now

A little better now

The same

Little worse now

Very worse now

Do not know

27: How do you compare the current household ecanaith that without you

the adopting cotton?

Selected options Please pick on one option

Better a lot

Better a little

The same

Worsened little

Worsened a lot

28: How do you compare the new process of buyittgpoadopted by CNA with others?

Selected options Please pick on one option

Better a lot

Better a little

The same

Worsened little

29: In your opinion what should the CNA improve aedjng the household major

challenges?
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Selected options

Please pick on one option

Improving the cotton price

Access to water

Assistance on others crops to
improve the food security

School

Credit

Road

30: In your opinion what should the government iovar regarding the household major

challenges?

Selected options

Please pick on one option

Access to water

Access to school

Credit facility

Tractor

31: Have you any idea to address about the cottmaugtion at smallholder level?

Thank you for your comprehension!
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Appendix B: Primary Data Output
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Table 4.6: The main source of loan

Selected source of loan Percentage

Source: Primary Data, (2006

Figure 4.14: How the CNA can improve the life of busehold cotton farmer

Source: Primary Data, (2006)

Figure 4 15: How the government can improve the lief household cotton farmer

Source: Primary Data, (2006)
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